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A STUDY OF THE INFORMATION CONTENT IN THE HARMONICS OF THE SPATIAL 
FREQUENCY SPECTRA OF HALFTONE IMAGES USING COHERENT OPTICAL COMPUTERS 

S, V. PAPPU*, C. A. KUMAR and S. D. MEHTA 
Department of Electrical Communication Engineering, Indian Institute of Science, Bangalore 560 012 


Absuiact 

The results of a systematic study made by using a Coherent Optical Spatial Frequency 
I’rocessor (COSFP) about the information content in the various harmonics of the spatial frequency 
spectra of halftone images are discussed. It is observed that the circular shape of the halftone 
dot gets . corrupted in undersampled images, whereas it is preserved to a large extent in correctly 
sampled images. It is also found that from these studies the correctly sampled images can be 
identilied rather effortlessly. 

It is envisaged that studies of this kind could lead to the development of new methodo¬ 
logies for Image Quality assessment and Video Information transmission. 


Introduction 

IIALFTONE process is commonly employed in 
** graphic arts and printing industry for the 
reproduction of continuous tone images. Halftone 
images are produced by photographing the con¬ 
tinuous tone image through a screen (known as 
halftone screen) with a high contrast film. Such 
screens are commercially available and they consist 
of a periodic array of black dots. The blackness 
variation across a dot is more or less Gaussian‘S. 
A halftone screen, in the ultimate analysis, is 
nothing but a two-dimensional grating and it can easily 
be obtained in the laboratory by the appropriate 
superposition of two one-dimensional gratings of 
desired periodicity. The period of the dot array 
can be so- manipulated (by a proper selection of 
the halftone screen) as to make the halftone image 
appear as a continuous tone image at normal viewing 
distances. Recently interest in the age-old halftone 
technique has been revived because of its potential 
utility in the achievement of nonlinear operations 
with coherent optical computing systems-’^ and in 
other applications^’'^. 

It is an experimentally observable fact that a 
continuous tone image located at the input of a 
Coherent Optical Spatial Frequency Processor 
(COSFP) will yield a nondiscrete (or continuous) 
spectrum in the so-called Fourier (or diffraction or 
spatial frequency) plane ; whereas a halftone 
version of it will yield a discrete specti uni. 

In the language of communication systems and 
image processing, it can be stated that the super¬ 
position of halftone dot structure on a continuous 
tone image will result in, (< 7 ) the sampling of the 

To whom all correspondence should be 
addressed. 
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object distribution; (7?) the accentuation of higher 
frequencies in the object and (c) the spatial separa¬ 
tion of various harmonics from the central region in 
the spatial frequency spectrum of the object. 

The aspect (c) mentioned above allows the 
facility to handle the harmonics either individually 
or collectively in order to determine the information 
content in them. This in turn is intimately connec¬ 
ted with the aspect, (a) {ie. the sampling) via the 
Whittaker-Shannon theorems. Both these aspects 
are important in so far as video information 
transmission is concerned. And the aspect, 
(h) mentioned above can lead to a better under¬ 
standing of image quality. In view of these 
advantages, it appears that a systematic study of 
the spatial frequency spectra of halftone pictures 
is warranted. As we are pursuing R &i D programmes 
in the areas of image quality assessment, Video 
Information transmission using optical fibers, 
spatial frequency analysis, for image processing and 
remote sensing, we have undertaken a study of the 
information content in the spatial frequency spectra 
of halftone images. Several interesting results 
obtained from this study are presented here. 

To the best of our knowledge only Marque! and 
Tsujuichi'^ have done some work along these lines 
long time ago. They attempted to explain their 
results on dot removal in terms of diffraction 
theory by assuming the shape of halftone dot to be 
circular. Our studies reveal that this assuinptioii 
is of conditional validity. 

Experimental 

The experiments have been carried out using a 
COSFP system shown schematically in Fig. 1 and 
the system is powered by a spectra physics 
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Fig. 1. Schematic of a Coherent Optical Spatial Frequency Processor (COSFP). 


model 155 He-Ne laser. The selective transmis¬ 
sion of the desired harmonics, from the frequency 
plane to the image plane, is achievied by the 
location of a suitable aperture in the Fourier plane. 
The spectrum is magnified sufficiently so that 
apertures of appropriate dimensions could be used 
as spatial frequency filters without themselves causing 
diffraction effects of their own. All the inputs to 
the COSFP system are in the format of 35 mm. 

The spectra of a good number of halftone 
pictures have been looked at and from amongst 
them three representative pictures have been 
chosen for the present study. The three pictures 
are categorized as Coarse (C), Medium (M) and 
Fine (F), based on the period of their dots arra\. 
The three pictures along with their spectra are 
shown in Fig. 2. Also the sketches of the spectra 
arc shown in Fig. 3 with the appropriate nomen¬ 
clature for the various harmonics written, therein. 
As the diffraction pattern is symmetrical about the 
central spot we have indicated the nomenclature in 
only one quadrant. 

Results .\nd Discussion 

1, The shape of the diffraction spots obtained 
from the C, M and F type pictures is diamond, 
hexagonal and circular respectively. This difference 
is attributed to the corruption of the halftone dots 
from their original circular shape in the cases of 


C and M type pictures and we have confirmed t 
to be true by microscopic examination of 
halftone pictures. In this context it may be recal 
that it is a well established fact that the shape i 
the size of halftone dot is dependent upon the g 
level distribution in the continuous tone im<' 
From these observations we conclude that 
assumption of Marquet and Tsujuichi'^ about 
halftone spot being circular is only condition; 
valid. 

2. A uniformly illuminated patch is obtained 
the image when the DC alone is passed witt 
25 pinhole as spatial filter (see Fig. 4 a). 1 
is consistent with the theoretical predict 
that the Fourier transform of DC should lead 
no information. 

3. The results of the passage of the central i 
fOO) is the familiar low pass image (see Fig. ^ 

4. The F type picture has a much wider specti 
and its harmonics are all almost of the s; 
intensity w'hen compared with the spectra of C aiic 
type pictures. In the' case of C and M pictu 
the intensity - falls off rather rapidly as we m 
away from the central (00) spot. 

These results, we interpret, are suggestive 
the facts that the' . infiormaition content in 
various harmonics of the F type picture must 
nearly the same, whereas it is not so in the < 
of the spectra of the C and M type pictures. 




I ’oi 47. No. 1 
Jan. 5. 1978 


Information Content in the Harmonics 


Fig. 2. Halftone inputs and their spatial frequency spectra for {a) C-type, {b} M-type and 
(c) F-type pictures. 
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Fig. 3. Sketches with nomenclature of spatial frequency spectra for (^0 C-type, (b) M-type anJ 
(c) F-type halftone inputs. 



Fig. 4. (a) Image obtained when DC alone is passed, 

is passed. The result is similar to all pictures. 



w 


{b) Image obtained when central spot (00 




obtained when harmonics corresponding to columns to Co are passed in 
me case of (a) C-type and {h) F-type pictures. The results for M-type are similar to the C“t\me. 
Further in all cases similar results are obtained when rows of harmonics R,^ to Ro are passed/ 
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other words, the F type picture comes close to 
being sampled according to Whittaker-Shannon 
theorems ; while the C and M type pictures are 
undersampled. The validity of these inferences is 
established by the following results, which are 
obtained by the method of image reconstruction via 
the route of the passage of desired harmonics using 
the COSFP setup shown in Fig. 1. 

For instance the passage of harmonics such as 
IQ, 20, etc., individually has yielded very noisy 
images in the case of C and M type pictures. In 
the' case of F type picture, however, the image is 
as good as the low pass image. Further the results 
obtained with C and M pictures in regard to the 
passage of columns to Co) and row^s to Ro) 
of harmonics are similar. For example the informa¬ 
tion content degraded and the images became very 
noisy as we move away from Cq to Co (or from 
Rq to R2). In addition, the results for the passage 
of harmonics in column (or from row Rq) is 
similar to that obtained from passing the (od) spot. 
This is to be expected in view of the fact that in 
column (and in row Rq) the (00) spot is 
included. In the case of F type picture, however, 
the' degradation of information content as we move 
from column Cq to C2 (or from row Rq to Ro) 
is ?iot at all as severe as in the case of the C and 
the M type pictures {see Fig. 5), 

Yet another result in support of the above- 
mentioned inference is obtained by the passage of 
all the harmonics from a quadrant. The result 
again is noisy images in the case of C and M 
type pictures, while the F type picture yielded an 
image as good as the low pass image. 

5. Only in the case of M type picture, an 
intriguing result by way of an edge-enhanced 
picture is obtained when the diffraction spot (11) is 
passed (see Fig. 6). It is believed that this result 
is due to some artefact of the particular halftone 
structure ; since similar result could not be obtained 
with the other two. types of pictures studied here. 

Epilogue 

The halftone method appears to be an easy and 
efficient way of sampling images for purposes of 
applications such as Video Information transmis¬ 
sion. 

A systematic study of the information content 
m the harmonics of the spatial frequency spectra of 


halftone images can be effortlessly made using a 
COSFP system. Such studies can be utilised for 
the purpose of the identification of correctly 
sampled pictures, 



Fig. 6 . Image obtained in the case of M-type 
halftone picture when only the harmonic (11) is 
passed. 

Our study indicates that the circular shape of 
the halftone dot is preserved to a large extent only 
in correctly sampled pictures. 

We suggest that a possible method of transmitting 
the desired video information is by recording 
holographically the information in the harmonics. 
It is proposed that an integration of the COSFP 
with a holographic system might be the right thing 
to do to achieve this. 
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THE TRUE POTENTIAL ENERGY CURVES AND DISSOCIATION ENERGY OF 

TITANIUM MONOXIDE 

S. V. J. LAKSHMAN'% T V. RAMAKRISHNA RAO and G. T. NAIDU 
Department of Physics, SVU Post-Graduate Centre, Anantapur 515 003, India 


Abstract 

The true potential ene^^^y curves have been constructed lor the dilTerent electronic states of 
astrophysically important molecule TiO by the method of Lakshman and Rao-. The dissociation 
ener.t'y for the ground state of the above molecule has been estimatCLl by fitting the H-H 
function to the true potential energy curves. The di.ssociation energy thus obtained is in good 
agreement with the values reported in literature. 


Introduction 


wi Ore 


rpHE construction of accurate potential energy 
curves is of considerable importance for the 
understanding of physical problems arising in 
astrophysics, gas kinetics and molecular spectra. 
Since the molecule is of astrophysical importance 
whose spectra were observed in the sunspots, M and 
S types of starsb authors took up the present work. 
The present paper deals with the construction cf 
L'xperimental potential energy curves and dissociation 
energy of TiO for which siiHicicnt spectroscopic 
(l;Ha are available. 

Mf/phod 01- CoMrUTATlON 
The present method of Lakshman and Rao- was 
successfully verified by them in number of ca.ses-‘" 
and recently Chakraborty and Pan^ in their reviev/ 
paper gave a detailed account of different methods and 
the authors’ method is one such reliable and accurate, 
which involves less complicated mathematical calcida- 
tions. Since the details of this method arc reported 
in literatufe-, only the explicit formulae to 
evaluate the turning points are given below : 

1- Ux)ri/“ [ 2 B.i ^ a;iO; (0).v)rM In Wi'l 


VV - 4(a).v)-zUd^^“ 

- 2Tux)d'“ Oil/- 

the symbols have their usual spectroscopic 
significance. The classical turning points are given 
by the relation 

LnaXi min (fl!> I ;1 ./• 

Results and Discussion 

The experimental potential energy curves for 
three states X A C -^A, of TiO molecule 
have been constructed by Kushawaha** based on the 
molecular constants given by Uhleint). In the 
present study using more accurate and reliable 
vibrational and rotational constants the turning 
points for Ihe B •’tt, a >A- d b c ^2? 

along with X ''A stales of TiO molecule have been 
calculated lO' draw the experimental true potential 
energy curves. For the triplet states the 
rotational and vibrational constants have been 
taken from Collins* * and for singlet states the 
vibrational and rotational constants were taken from 
Phillips*-"*'*, Pettersson*-'''***, Linton ct Phillips 

ct Linclgren***, Linton et <?/.“**, Linton^*, and 

summarised in Table T. 


Tabu; f 


Si tc 

T„(cm ') 

Spectroscopic 

(cni *) 

constants of TiO molecule 

^0^. (enr D ft (cm D 

a,, (cm *) 

rjk) 

X 

0 

1009-0208 

TiO Molecule 

4-4978 

0-535412 

0-003011 

1*6201 

B 

16214-0 

871'96 

4* 1135 

0-507812 

0*0032758 

1*6635 

' A 

581-0 

1016-3 

3*93 

0-53760 

0*00298 

1*6167 


1708-0 

1023*8 

4*64 

0*5490 

0*003.37 

1'6000 

h 

10814-0 

918*7 

3*75 

0*51329 

0*00290 

1*6540 


18471-5 

916*7 

4*33 

0*52301 

0*00313 

D6391 


26005-8 

853*9 

4*7 

0*4892 

0*0025 

1*6950 


••• Department of Physics, S.V. University, Tirupali. 
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Employing the method of Lakshman and Rao’-i, 
the turning points for different vibrational levels of 
X tiA. B Sir, a lA. ‘I Itt, (icttande iS states 

of TiO molecule have been calculated and presented 
in Table II. The extrapolated energy values for 
the highest bound level v,. and the corresponding 
turning points are evaluated and included in thii 
table at the end of observed levels in each state. 

Table II 


The true potential energy curves for different states of 
TiO Molecule 


V 

U (cm"^) 

U + Te 




X 

' ® A 





Te = 0 



0 

503-4 

503-4 

1-569 

1-675 

1 

1503-4 

1503-4 

1-535 

1-719 

2 

2494-4 

2494-4 

1-513 • 

1-751 

3 

3476-5 

3476-5 

1-495 

1-778 

4 

4449*5 

4449-5 

1-480 

1-802 

5 

5413-6 

5413-6 

1-468 

1-825 

6 

6368-6^ 

6368-6 

1-456 

1-846 

7 

7314-7 

7314-7 

1-446 

1*867 

8 

8251-7 

8251-7 

1-437 

1-886 

9 

9179-8 

9179-8 

1-428 

1-905 

10 

10098-8 

10098-8 

1-420 

1-923 

11 

11008-9 

11008-9 

1-413 

1-941 

12 

11910-0 

11910-0 

1-406 

1-959 

13 

12802-1 

12802-1 

1-399 

1-976 

14 

13685-1 

13685-1 

1-392 

1-993 

15 

14559-2 

14559-2 

1-386 

2-OjO 

16 

15424-3 

15424- 3 

1-380 

2-027 

17 

16280-4 

16280-4 

1-374 

2-044 

18 

17127-5 

17127-5 

1-369 

2-060 

19 

17965-6 

17965-6 

1-364 

2-076 

20 

18794-7 

18794-7 

1-359 

2-092 

21 

19614-8 

19614-8 

1-354 

2-108 

UKv,) 

56588-0 

56588-0 

0-823 

6*465 



B ^rr State 




Te = 

= 16214-0cm-^ 


0 

435-0 

16649-0 

1-609 

1-723 

1 

1298-7 

17512-7 

1-572 

1-770 

2 

2154-2 

18368-2 

1-549 

1*805 

3 

3'001-5 

19215-5 

1-530 

1-835 

4 

3840-5 

20054-5 

1-515 

1-862 

5 

4671-3 

20885-3 

1-502 

1-886 

105(i;,) 

46207-5 

62421-5 

0-815 

7-909 


l ABLii II. (Contd.) 


V 

U (cnv ■‘) 

tr (- Tc 

'niiuCA) 




(cm-1) 





A 




Tc - 

581-0 cm ^ 



0 

507-2 

1088-2 

1-566 

1-671 

1 

1515*6 

2096'6 

1-532 

1-715 

2 

2516-2 

3097-2 

1-510 

1-747 

3 

3508-9 

4089-9 

1-492 

1-774 

4 

4493-8 

5074-8 

1-478 

1-798 

5 

54/0-8 

6051-8 

1-465 

1- 820 

129(j;„) 

65703-8' 

66284-8 

0-736 

9- 247 


d 

state 




Tc - 

1708-0 cm-- 

L 


0 

510-7 

2218-7 

1 • 549 

1 - 654 

1 

1525-3 

3233-3 

1-516 

1 • 698 

2 

2530*5 

4238-5 

1-494 

1 - 730 

3 

3526-5 

5234-5 

1-477 

1 • 758 

4 

4513-1 

6221- 1 

1-462 

1-782 

5 

5490-5 

7198-5 

1-447 

1-800 

6 

6458-7 

8166-7 

1-439 

1-826 

7 

7417-5 

9125-5 

1-429 

1-847 

1 lOfUj) 

56474-3 

58182-3 

0-717 

8-535 


h 

^TT State 




Tc 

I()814-4cnr 

-1 


0 

458-4 

11272-0 

1 • 601 

1-712 

1 

1369- 6 

12184-0 

1-565 

1-758 

2 

2273-3 

13087-7 

1 • 542 

1-7V1 

3 

3169-4 

13983-8 

1-524 

1-820 

4 

4058-0 

14872-4 

1-508 

1 • 845 

5 

4939-1 

15753-5 

1-495 

1-869 

122(2;,) 

56267-3 

67081-7 

0-666 

10*406 


c 

^0 state 




Te - 

18471-5 cm- 



0 

457-3 

18928*8 

1-586 

1 - 697 

1 

1365-3 

19836-8 

1*550 

1 - 743 

2 

2264-8 

20736-3 

1-527 

1-777 

3 

3155-5 

21627-0 

1-508 

I - 805 

105(t;,) 

48517-9 

66989-4 

0-721 

7-992 


i 

? state 




Te - 

26005- 8 cnr 

“1 


0 

425-8 

26431-6 

1-639 

1-754 

1 

1270-3 

27276-1 

1 • 602 

1 802 

2 

2105-4 

28111-2 

1-577 

1-836 

3 

2931-1 

28936-9 

1-557 

I • 866 

4 

3747*4 

29753-2 

1-541 

1*892 

5- 

4554-3 

30560-1 

1-526 

1-917 

6 

5351-8 

31357-6 

1-513 

1-940 

90(2;,) 

38783-8 

64789-6 

0-347 

7-216 
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I'hc true potential energy carves (RKRV) have 
bee a used to estimate the dissociation energies of 
diatomic molecules in a number of cases by fitting 
an empirical potential energy curve^*-"-^. The 
Huiburt-Hirschfelder function has been shown to 
fit to a good extent the RKRV curves wherever 
these are known over a wide range of energy for 
a number of diatomic molecules (Steele ei nl.--), 
Huiburt-Hirschfelder function-**. 

U - D., [(1 e 1 CA-* (1 1” i>x)] 


where 




2 


r, . 


r - 1 -1 








and a.j are constants given by 

- 1 


4B^ ’ 


CO,.a,. 

6B/ 


= ,, - r... B, 




being five parameter function gives best average 
results and in general gives the best fit of the 
potential for all the cases studied whereas 
Lippincott 3-parameter potential function gives 
nearly good results. Varshni HI and Lippincott 
functions, the best of the three-parameter functions 
in fitting the potential energy curves, both give 
good prediction of dissociation energy values. On 
the other hand, the Lippincott function gives fauly 
reliable values of D^,, while Varshni TII function 
does not. According to the study of comparison 
of potential functions by Steele, Lippincott and 
Vanderslice-- the better 3-paramelcr functions give 
potential curves with an average error of 2 to 3% 
in |V V,., whereas the better five-parameter 

function should give only average error of 1 to 2%. 

The mod prominent feature of these curves is 
that these are narrow well type potentials which 
indicate that the molecule behaves approximately 
like a harmonic oscillator rather than an anharmomc 
oscillator as has been observed by Kushawaha^L 
The true potential energy curves are lying approxi¬ 
mately one above the other indicating the structure 
of the molecule in the ground and the upper states 
should be nearly the same as is evident from the 
approximately equal r^, values for all these states. 

The results of the calculation for the ground 
state dissociation energy is given in Table III. From 
this table one can conclude that the best fit lo 
the RKRV curve is obtained when we put D 
56,500 cm-i (7*005 cV). The most probable value 
of D, from our calculations is 7*005 eV since 
I |/^« 0-3%. The value obtained by 

Curr. Sci. —3 


Table HI 

Calculations for the ground-state dissociation energy 
of TiO molecule using the H-H function 


/'(A) 

56,000 

cm-i 

D, = 

56,500 

cm“i 

D. = 

58,000 

cm-i 

RKRV 

cm-^ 

1*675 

492-1 

496-5 

509-7 

503-4 

1-719 

1483-3 

1496-6 

1536-3 

1503-4 

1-778 

3428-2 

3458-8 

3550-6 

3476-5 

1-802 

4373-4 

4412-5 

4529-6 

4449*5 

1-846 

6277-7 

6333-7 

6501-9 

6368-6 

1-867 

7248-3 

7313-0 

7507*2 

7314-7 

1-905 

9078-9 

9160-1 

9403-2 

,9179*8 

1-923 

9971-4 

10C6C-4 

10327-5 

10098*8 

1-976 

12657*8 

12770-8 

13109-8 

12802*1 

1-993 

13529-9 

13650-7 

14013*1 

13685-1 

2-027 

15277*5 

15413-9 . 

15823-1 

15424-3 

2-044 

16149- 1 

16293-3 

16725-8 

16280-4 

2-076 

17782-0 

17940-8 

18417-1 

17965-6 

1-513 

2469* 1 

2491-2 

2557-3 

2494-4 

1-468 

5377-6 

5425-6 

5569-6 

5413*6 

1-437 

8215-0 

8288-4 

8508-4 

8251*7 

1-413 

10945-9 

11043-7 

11336-9 

11008-9 

1-406 

11837-7 

11943-4 

12260-5 

11910-0 

1-386 

14629-9 

14760-5 

15388-5 

14559-2 

1-369 

17150-0 

17303-1 

17947-3 

17127-5 

1-359 

18853-9 

19022-3 

19732*6 

18794*7 

1-354 

19849-9 

20032-9 

20667*4 

19614*8 


Kushawaha** is based on the curve fitting, using 
the old rotational constants and also the uncertainly 
of ±: 20 K cal/mol (experimental value) for which 
unconvincing explanation in his article and only 
the main value included in the text and assumes 
the uncertainty of the D of TiO with that of 
Wahlbeck’s-*^ uncertainty value, since these twO' are 
independent works the uncetainty cannot be the same 
even thoxigh main value be the same. 

The dissociation energy of TiO molecule has 
been given by different authors (Gaydon-**, 
Herzberg-^, Drowart et al.-\ Gilles et and 

Kushawaha^O* In the present work using the 
Huiburt-Hirschfelder function, the dissociation 
enegy for the ground state of TiO molecule is 
estimated to be 7*005 eV which is in very good 
agreerrrent with the value given by Gaydon2*> 
(7*2 ±: 0*1 eV). 
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DETERMINATION OF URANIUM TRACE IN SOME SEMICONDUCTINO MATKRIAI.S UY 

NUCLEAR TRACK DETECTORS 
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AND 

M. M. DHAWAN and K. K. NAGPAUl. 

Department of Physic.s, Kuritksheira University, Knmkshclra 1.12 ID), llnryana, ' India 


Abstract 

Fission track counting method has been applied to the trace determination 
in some semiconductors Se, Te, As.^^-So (Glass). CdS, PbS, Pb-As-S and Pb-Sb-S 
form. It has been found that the uranium is not uniformly distributed, 
concentration as low as 0*43 ppm in the homogeneous region and 
in the heterogeneous region. 


Introduction 

NE of the significant applications of solid state 
nuclear track detectors fSSNTD) lies in. deter¬ 
mining some trace elements'^ (U-*’-", LiC Li^, 

K-*-', Fe’'t. S-'-k etc.), in various materials. In 
the present investigations, attempt has been made 
to apply this technique to semiconductors for the 
determination of traces of uranium. 


of uranium 
in amorphous 
Results indicate uranium 
77 ppm on the higher .srI<.‘ 

Experi M ENTAl, PR()CEDURl: 

The method con.sists of placing suitable plast^** 
detectors in close and intimate contact on hoiii 
sides of the sample under investigation. A .sUindard 
sample with known uranium content or other i.solope 
of interest is also included. All the samplc.s arc 
then enclosed in an. aluminium capsule and llte 
whole assembly irradiated to thermal neutrons of 
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known dosage. The fission fragments during the 
process produce latent damages in the detectors. 
After irradiation the detectors arc etched with 
suitable etchants and scanned for track counting 
using optical microscope^ The uranium concentra> 
lion in the unknown can be calculated using the 
relation 



where 

t' ,1'^. Uranium concentration in unknown and 
known standard in wt.-fraction, respec¬ 
tively. 

* ' Ratio of fission track density in detector 

* s with unknown and known standard, 

''' = Ratio of U--'-’' and in standard and 

unknown, 
and 


The semiconductors Se, Te, Aso-S^ (glass), CbS, 
PbS, Pb-As—S and Pb-Sb-S were finely powdered 
and compressed to form pellets 50 mg each). 
The standard used was a corning glass with com¬ 
position 43 ± I ppm uranium, = 0-0036, 72% 
SiO., 12 % CaO, 14% Na.O and 2% AI 2 O 3 . A 
pellet was also made of this powdered glass. 
Cleaned and contamination free Lexan (Poly- 
Carbonate) plastic detectors were placed on both 
sides of these pellets. All the sample.s along with 
the standard glass were encapsiiled and irradiated 
to a known dose (lO^i"'n/cm-) of thermal neutrons 
at BARC, Trombay, Bombay, India. It is expected 
that fast neutrons get thermalised at the point 
where these samples are exposed and their 
interference, if at all, is negligible. After irradia¬ 
tion the detectors were etched with 6 N NaOH at 
70° C for 20-25 minutes. The sides in contact with 
the pellets were scanned under optical microscope 
using 300 X magnification. 


~ IT Ratio of effective range of fission 
•' fragments in mg/cm- in standard and 

unknown, 

(R^/R^) is a correction factor which is applied 
when the elemental composition of unknown and 
standard are dilTerent^-'k 


Concentration of thorium in these samples does 
not contribute significant tracks within the error of 
measurement fas in the case of terrestrial minerals^), 
Since its cross section^ for thermal neutrons is 
—' 40 /tb, which is extremely low as compared with 
the corresponding cross section of 582 p for 
The results obtained are given in Table I. 


Table I 


Uranium concentration in some semi'-conductors 


SI. 

No. Sample and number 

Tracks counted 

Tracks per grati- 
cular area 

Uranium concentration, ppm 

Uniform 

Non-imiform 

1. Standard glass (Ua) 

2006 

27-1 

43 ±1 


2. Sc(MM-11/2) 

1652 

6*97 

5‘5 



60 

60-0 

... 

46*0 

3. Tc (MM-11/3) 

338 

0-67 

0-53 



84 

84-0 

. . 

66 


329 

6-45 


5*1 

4. Asa-Sa (MM™ll/4) 

869 

2-12 

1-67 



48 

48-0 

... 

38 

5. CdS (MM-n/5) 

579 

0-55 

0-43 

... 

6. PbS (MM-11/6) 

1679 

1-66 

1-31 



392 

98-0 


77 

7. Pb-As-S (MM-11/7) 

1465 

1-09 

0*80 

... 

8. Pb-Sb-S (MM-11/8) 

872 

0*98 

0*77 

... 


Curr. Sci.—4 
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Though care was taken to eliminate any con¬ 
tribution from outside contamination, still there are 
chances of its contribution around the periphery of 
the detectors. Hence the outer regions were 
not used for measurements. The random observa¬ 
tions were recorded making sure that uniform and 
non-uniform regions of uranium concentration were 
separately counted. In some of the samples like 
CdS, Pb-AS“S and Pb-Sb-S, no clusters were 
observed in any of the graticules, although measure¬ 
ments were made upto 1300 graticules. In other 
cases, however, there were random regionc of non- 
uniform distribution and their concentrations are 
indicated in Table I, 

The results indicate- non-uniform distribution of 
uranium in some of the semiconductors. Although 
the information on bulk average uranium in tne 
samples may be useful, yet, spatial distribution 
measurements may be more important in structural 
characterization. Apart from, low level (even 
fraction of a ppm) detection efficiency regarding 


trace determinations with better reliability, the 
technique also has the potential of micromapping 
the trace elements which is not provided by other 
usual techniques. 

We are thankful to Dr. K, L. Bhatia, Depart¬ 
ment of Physics, M.D. University, Rohtak, Haryana, 
India, for supplying ultrapiire samples prepared in 
their laboratories. 
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56, 426. 


ALL-INDIA SYMPOSIUM ON FLORISTIC STUDIES IN INDIA 

(Organised by the Botanical Survey of India in Howrah from 16th November to 18th November 1977) 


An All-India Symposium on "Floristic Studies in 
India—Present Status and Future Strategies” organized 
by the Botanical Survey of India was held at Howrah 
from 16th to 18th November 1977. Over 100 
scientists participated in the Symposium. There was 
a very good representation of taxonomists from about 
3 5 institutions and from different special groups of 
plants. 

The papers presented in the Symposium were divided 
into 4 sections, viz., (#) Floristic studies, (ii) Role 
of educational and other institutions in floristic surveys, 
(Hi) The herbaria and gardens of India, (iv) Status 
of studies in Cryptogams in India. 

The Symposium was inaugurated by Prof. A. K. 
Sharma, FNA, Ghosh Professor and Head of the 
Department of Botany, Calcutta University, Calcutta. 
It was to be presided over by Dr. A. Ramachandran, 
Secretary to Government of India, Department of 
Science and Technology, New Delhi. Due to his 
inability to attend, his Presidential Address wa^ read by 
Dr. (Mrs.) Manju Sharma. Professor M. B. Raizada, 


FNA, acted as a working President for the Inaugural 
Function. 

Dr. S. K. Jain, Joint Director-in-charge, Botanical 
Survey of India, in his welcome speech narrated the 
brief history of floristic studies and the Botanical 
Survey of India, the present activities of the Surve)' 
and salient future programmes. The present status of 
knowledge in survey of different groups of plants was 
discussed and the lacunae in the knowledge brought 
out. Future strategies in exploration work were high- 
Jighied. A committee of 10 scientists representing 
different interests/disciplines discussed the proceedings 
and prepared some recommendations. 

A unique feature of the Symposium was an ^'Opinion 
Poll for the review of the Symposium. The dlelegate.s 
felt that the Symposium served a very useful purpose 
of exchanging thoughts between taxonomists and high¬ 
lighting the importance of floristic survey for locating 
endangered habitats and plant species in India. The 
Symposium strongly recommended strengthening of 
plant taxonomic studies in the Survey and in Univer¬ 
sities. 
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STUDY OF the VIBRATION CHARACTERISTICS 
OF A LOADED COMPOSITE STRING 

1. Introduction 

The vibration of a conipositc stiing has been tully 
discussed by the present author’. The problem has 
been further extended to show the possibility of con¬ 
structing new stringed instruments (plucked, struck and 
bowed) for musical sound-. Tn this paper, the 
same problem when small masses are attached to the 
joints has been considered and some interesting featuies 
of the vibrations of such study are pointed out. The 
author suggests that this problem will bring more 
important features for the study of stringed instru¬ 
ments, 

2. Solution of the Problem 

We consider a string of finite length (0 ^ .v^) 

composed of n parts and small loads aic applied at 
the (// -- I) junctions : 

A'x;.,! < A'< 

1, 2, A'o - 0, 

the densities of which, per unit length are respectively. 
Let T be the uniform tension acting on the string. 
The equations of motion of such a string arc 

‘'‘X . . ,^’’*'6 ( I ) 

“ *= lx- ' 

< .V - x^, f ■ 0 
- '^IPk' * ’' .."• 

For a string fixed at both the ends and lorded with 
particles of masses mj..., at the junctions, the following 
conditions arc to be fulfilled : 


and T(/) = C cos cut i D sin wt, k= I, 2, tt, 

(6 a) 

Using the conditions (2)-(4), we have*^ 

B, = 0 (7) 

\ sin (^j. H- Bjcos (4 

~sin (4-1 f ®)t-i cos 
\ cos (4 sin .iVi) 

A-j-l Qk-l ~ ®*-l '■»-!> 

^/fc -1 Afc cos -— sin 

^ Afc sin f -- - cos A';j,„i) 

’’’Pic 

At “ Pk-ilh' , (8) 

and 

K sin (^„ x„) 1- B„ cos (4 a-„) ^ 0. (9) 

From equations ( 8 ) we get 

~ (%-! +■ “ii-i 

®J: ~ (^i-l d|._i 1- 

wl’ci c 

"ft-i == 4-1 (") “ cos (4 r/ 4 _, + sin (4 x,,^,) 

X sin (filial -fji-i)’ 

a»-i 4-1 (<“) "= (Pk 4 -i)cos <'4_r 

-cos(4iVi)'Vi’ 

* 1-1 *i--i (") =- cos (4 x^_i) sin ( 4.1 

- sin (fij. AVi) 4 . 1 , 

Y^.l ■ y*-i(") - = cos (4.i.\Vi) cos (4 A^.i) 

I 4-1 sin (44-i)- ('‘U 

We Write (10) in the matrix foim^ as follows: 


w,{0, 0 0, /: 0 


(2) K.JJ. - TVi;;k„i. (a>) k - 2, 3,..., «, 


V / 1 Sir S-v i ’ 


Mt (m) 


4 (") afc(")|l 


x',. (4’ 


.”• ' ® 1...2. (»-.), 

w (x /) ■ 0 , t . ■ 0 . 

” ^ After using (7), we have 

Assuming the integrals!;,. t) of equation (I) il '^tll 

to be of the foim ^ q jj 

= Ri.(.v) T(r), (5) ^' = 2, 3. «, 

have ^*-1 (“>• • • 

RtW A.fcSin (4^) I Bjfc cos (fiicX), (6) k—i, 2 ,..., (« “-1). (12) 


Vk ts-i. 


R,.(.v) T(r), 


( 6 ) 
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Let 

^ 1 , ^ 3 S; “ A = 1, 2 ,,,., (n — 1). 

= f, ^=1,2, (13) 

So, after using (12), we have 

(14) 

A = 2, 3,..., M. 

Therefore, from relation (9), we can now write the 
frequency equation of the vibrating loaded composite 
string as 

pM (co) sin x„ + (“')cos ?„ = 0. (15) 

By (14), we have’^ 

which with Ai^ and (6 a) gives the system of quantities 
= lc= 1,2, ..., n. (16) 


For a string composed of two parts, we have 

,.2 


^ As cos ft - 


>'»-! =AsSm^jXj 


tHj Cxi*‘ 
T^S 


sin 




COS ^iXii 


PlM=Mi(a>): 


(19) 


Pj^Ci,!] = fli(tu) = ^^cos jSaXi 4- sin sin 

^^[ 1 , 2 ] — ctj (co) = sin cos PxXi — ri cos Pa-q 
Pj^f 2 ,i] == (eo) = cos P 2 X 1 sin — Qi sin 

p^p, 2 ] ^ _ cos (i3j,AT^) cos {P 2 X 1 ) -i- r 2 sin 

aiM 0,1 (co)!' 

bxM yi(<^)l! 

In this case, the frequency equation can be written 
after certain simplifications as 

^ 01 ^ 2/2 = cot PiXx + cot i^a (x<i - Xj), (20) 

where — mjpjz, 

(here m is in gm, r is in dynes and p is in gm/cm). 
Writing = 4, A'a = 44-4 arid /j //a = cl, we have 


—r 

\Pi/ 


cot jSi/aa 4- cot j3a/a. 


(20 fl ) 


From (6), we now get 

= Uj,^WV„(0, 

A = 1, 2, ;2, (17) 

where 

Vx„ == sin a:) 

X cosiPjcm A = 2, 3,..., /?, 

CO = Ai^ [C COS + D sin r[. 


For a = 1, jSi == jSs = i5, we get 

Wq j5//2 = cot jS/. (2i) 

This is the frequency equation for the vibration of a 
homogeneous string of length 2/ when- loaded at the 
middle and fixed at both the ends. 

The first six roots of equation (21) are given in 
Table 

From Table I, we find that when the mass load 
is zero, the allowed values of frequency are in the ratio 
1:3:5:7:9. The same is true when mQ=0*l. 
(18) Though the mass load here lowers the pitch, but still 

Table I 





15/ 





1 

2 

3 

4 

5 

6 

0*00 

1-571 

4-712 

7-854 

10-996 

14-137 

17*279 

0-05 

1-496 

4*491 

7-495 

10-512 

13-542 

16*586 

0*10 

1-429 

4*306 

7-228 

10-200 

13-214 

16*259 

0*15 

1-368 

4*155 

7-041 

10-012 

13-039 

16*101 

0*20 

1-314 

4*034 

6-910 

9-893 

12-935 

16*011 

0*25 

1-265 

3*935 

6-8-14 

9-812 

12-868 

15*954 

0-30 

1-220 

3*855 

6-742 

9-754 

12-821 

15-914 


The above discussion suggests that we can now analyse rich in harmonics. For higher loading, of course, 
the vibration characteristics of plucked, struck and the pitch is lowered and also not rich in harmonics, 
bowed strings of composite nature, when small masses Thus, if a small mass load is attached to the middle 
are attached, to the joints^. of the string, the harmonics are not destroyed. 
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Ill Fig. 1, the change in frequencies for various mass 
toads is shown. 



Fig. l. Plot of vs. 0L 


In the absence of the mass load, equation (20) can 
be written as 

cot cot Pa (Xa - Xj) = 0, 

i.e., 

-sin pa - Xj) cos PiXi 4 cos P 2 (X 3 - Xj) 

Pa 

sin PiXi 0, 

where = L and A'a — L 4- /a- 
This tallies with De’s previous investigation^. 
The author is grateful to Pi of. P. K, Ghosh, Head 
of the Department of Applied MiUhcmatics, Piofcssoi 
S. K. Ghosh of Applied Physics, Calcutta University 
and Dr. M. Ghosh, Director of the Institute of Theo¬ 
retical Physics, for their keen interest and constimj 
encouragement. 

Old Engineering OlTicc (Qrs.), Sasaumar Di:. 

Smtiniketan, Biibhum, 

West Bengal, India, September 3, 1977. 

1. Dc, S., “Vibration of a composite string, ” Ind. 

J. Ays., 1972, 46, 149. 

2. —, “Problem of the vibrations of stringed instru¬ 

ments, ” Hull. De VAcad. Pol. Des Sciences 
(Submitted), 1976. 

3. Abramowitz, M. and Stegiin, I. A. (Editors), 

'Handbook of Mathematical Functions with 
Formulas, Graphs and Mathematical Dover 

publications, Inc., New York, 1965, p. 225. 


A CONVENIENT METHOD FOR THE 
SYNTHESIS OF 2-[(2-BENZIA IDAZOLYL) 
AMINO]-6.ME1 HYL-4-PYRIM1DINOES 
2 -[( 2 -B 2 n 2 imidazolyi) amino]-6-methyJ-4-pyrimidi- 
nols (I) arc valuable precursors for the preparation 
of various potent antimalaiial drugs such as 2-[(4) 
{(dialkylamino) ai kyl] amIno }-6-methyl-2“pyrimidinyl- 
aminoj-bcnzimidr.zoIcs^(11) 



nHVNR.Ri 



H 

Recently Wcrbel and cowork.ers^ prepared 1 in 
11-51% yields by the condensation of suitably substi« 
tuted o-phenylenediamines with 2 (cyanoamino-4- 
hydroxy-6-methylpyrimidine (III) which in turn is 
obtained (in less than 50% yield) by the condensa¬ 
tion of dicyandiamide with ethy] acetoacetate in the 
presence of sodium ethoxide. 
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Akhough reported method does not involve a num¬ 
ber of steps, it is not satisfactory as: (#) yields are 
very poor, (il) time required particularly for the 
condensation, of (III) with ethyl acetoacetate is too 
long (>24 hrsj. To overcame the above mentioned 
difficulties, we wish to report in this paper a new and 
simple method for the synthesis of title compounds (I). 
In the present method, different 2-guanidinobenxi- 
midazolesS-s (IV;, obtained in better yields (50-70%) 
than that of III, were condensed with ethyl acetoacetate 
and afforded the required pyrimidinols in excellent 
yields (71-85%). Time required for the above con¬ 
densation is only 50-60 minutes and the use of sodium 
ethoxide has also been avoided. 

To study the general applicability of the method 
developed six new compounds (1-5, Table I and one 
in experimental part) have also been synthesised. All 
the known compounds thus obtained were found to be 
identical (mps and elemental analysis) with their 
authentic samples. Other compounds (new) were also 
characterized by their high mps, elemental analysis and 
converting one of them (LR=: XrrZrrH) into its 
4 chloro and then 4-piperidino derivatives which were 
confirmed by their analytical data. 

Experimental 

All the melting points are uncorrected. 2-Guanidino- 
benzimidazoles w'ere prepared in the laboratory, by 
the action of different o-phenylenediamines on dicyan- 
diamide according to the conditions given in "liter.t- 
mre^"5 and characterized by their mps. 


2Ml-Benzimidazolyl) 

(I,R^X=-Z H) 

A mixture of 2-guanidinobenzimidazole^ {17 *50 g, 
0-1 mole) and ethyl acetoacetate (15-6Og, 0*12 
mole) in distilled xylene (100 ml) was heated under 
reflux for 50-60 min. A white solid began to separate 
during the refluxing time. When the refluxing was 
over, 70-80 ml of xylene was removed by distiilatior^ 
and after cooling the solid was collected by filtration, 
washed with a little ether and dried. RecrystalHzation 
from dimethyl sulphoxide followed by a wash with 
little methanol gave 20*48 g (85%>) 
mp>360°C (Found: C, 59-89; H, 4-41 N, 

28*87%. Calculated for C 59-75; H, 

4’57; N, 29-04%). 

Following the above procedure other pyrimidinols 
were also prepared. Their data arc given in Table I. 
2-[(2-BenzimidazoIyl) ominol-^-rhloro-^-me/hylpyri- 
midine 

Following the procedure of Werbel et alJ the 

above 4-chloro derivative was obtained from 
I (R =: X =:Z =:H) and phosphorous oxychloride in 
75% : mp 350-42® C (decompn.) (Found: C 
55*23; H, 3'82 ; N, 27-18%. Calcd- For 

Q2H10N5CI: C 55*49; H, 3-85; N, 26-97%). 
2-(4~Piperidino-6~metltyl~Z-pyrimidiny/aniiiio) henzf- 
midazote 

A mixture of 2-[(2—benzimidazolyl) amino] 4'- 
chloro~6-methyl—pyrimidine (5*19 g, 0-02 mole) 
and purified piperidine (6*80 g, 0*08 mole) was 
heated under reflux for 2 hrs. The cooled mixture 


Table I 

2-\(2-B?nzimidazolyD aminol^S-methylA-pyrimidinoh* (/, K~ H) 


Anlysis 


SL X,Z 

M.P. °C 

Yield 

Solvent for 

Formula 

c 

H 

N 

No. 


0/ 

C’-yst lliznion 


Calcd. 

C-lcd. 

Oded. 






Found 

Found 

Found 

1. 5- (or 6) Br 

>360 

75 

DMSO 

C,,H,„BrN,0 

45-00 

3-13 . 

21-87 


>332-36'^ 




45*43 

3*15 

21-69 

2. 5* (or 6) Me 

71 

DMSO- 

CjsHjeN.O 

61*18 

5*09 

27-45 




EtOH 


61*32 

5*23 

27-08 

3. 5, 6- 

>33{‘* 

78 

DMSO- 


62*47 

5-57 

26-02 




EtOH 


62*03 

5*21 

25-95 

4. 5- (or 6) OMe 

347-49“* 

82 

DMSO 

C„H,,N,0, 

57-56 

4*79 

25-83 

5. 5- for 6) NCj 





57*61 

4*92 

25-94 

'360 

81 

DMSO 


50*35 

3*49 

29-37 






50*82 

3*6^ 

29 03 

• The values of R, X, Z and yields 
6-a„ 174%: H, 4-NO,, 83%)]. 

are given for reported compounds prepared 

t(H, 5-(or 6)01, 

75%; U 


d—decomposition. 
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was dissolved in dilute hydrochloric acid; treated with 
charcoal and liltercd. The filtrate was made basic with 
30% aqueous sodium hydroxide solution in cold 
(10—15®C), and solid collected by filtration was 
crystallized from ethanol: yield 3*1 g (^50%), 
mp 210-12° C (Found: C, 66*58; H, 6*41; N, 
27*61% ;Calcd. for C, 66*23; H, 6*50; 


N, 27*27%). 


Chemistry Department, 
Kurukshetra University, 
Kurukshetra (Haryana), and 

Om Prakash.* * 

Chemistry Department, 

Univ. of Roorkee, 

A. K. Shukla. 


Roorkee (U.P.), 22, 1977. 


* Present Address: Chemistry Department, Meerut 
Collette, Meerut (U.P.). 
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POLYMKRTSATION OF SESAMF OIL 

Unsaturated oils can undergo polymerisation by 
auto-oxidation, heating in air or oxygen, in presence 

of catalysts like clay, activated earths and metal 

ions^ The polymerisation of a number of oils, 
synthetic fatty acid esters, and glycerides have been 
studic^l. In the present investigation, the polymerisa¬ 
tion of sesame oil in presence of red lead (Ph.^Oj) 
has been studied. 

Sesame oil was polymerised by suspending red lead 
(Pb.^O.j) and spreading the mixture in a glass dish. 
Tr w^as allowed to stand at room temperature for 3 
weeks. Tlu* clear pale yellow oil becomes viscous and 

orange red in colour. This was decanted and centri¬ 

fuged to remove suspended red lead. 

The iodine number, sap'>onirication value, peroxide 
value and refractive index were determined for the oil 
before and after reaction according m the AO AC 
procedures^*. The intrinsic viscosity was determined in 
acetone using an Ubbelohde viscometer. Gel permea¬ 
tion chromatography was carried out in a 60 X 1cm 
column packed with sephadex LPT 20 in ethanol. The 
eluted products were estimated by dichromatc oxida¬ 
tion'^. The triglycerides of sesame oil before and after 
reaction were separated by TLC, transmethylated with 
methanolic HCl and the methyl esters of the fatty 


acids characterised by GLC in a varian aerograph 
series 1400 using a S' X Vs"' stainless steel column 
packed with 15% DEGS on chromosorb Q. The indi¬ 
vidual triglyceride species before and after reaction were 
separated by argentation TLC^. 

Sesame oil before reaction has an iodine number 
of 116 saponification value 210, refractive index at 
25° C 1*467 and intrinsic viscosity 0*035 dl/gm. 
After the reaction the iodine value decreased to 47*5, 
saponification value increased to 253, refractive index 
to 1*473 and intrinsic viscosity to 0*058 dl/gm. The 
peroxide value of the oil after the reaction was 
IS mE/Kg whereas thar of the oil stored under the 
same conditions was 67 mE/Kg. 

From the gel permeation chromatography, the per¬ 
centage composition of the oil before reactiori was 
glycerides 80%., free fatty acids 15%. and after the 
reaction the glycerides were 50%, free fatty acids 15% 
and a new compound whose molecular weight was 
estimated as 160() was found to an extent of 30%. 

The fatty a id composition of the triglycerides 

before the reaction on percentage basis is: Cn;.,,. 

14% 5% 39% Cjgo 

acid composition of triglycerides remaining after 
reaction was: 15% 7*5% 52% 

Cig . 20%. 

Argentation TLT separates triglycerides depending 
on the number of double bonds present in the mole¬ 
cule. For sesame oil triglycerides 9 spots fluorescent in 
UV when sprayed with 2, 6 dichlorofluoresceine were 
obtained in a solvent system chloroform : methanol 

(99: 1 V/V) whereas for the triglycerides remaining 
after the reaction only 6 spots were obtained. 

Hence it is concluded that the highly iinsaturated 
triglycerides of the sesame oil have undergone poly¬ 
merisation. 

Dept of Bio-Chemistry, J. M. D’SOUZA Cletus. 

Manasagangothri, T. R. Ramaiah. 

University of Mysore, 

Mysore 570 006, August 22, 1977- 
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NEW EVIDENCE ON THE AGE RELATIONSHIP 
OF BAP BOULDER SPREAD AND BADHAURA ^ 
FORMATION, NORTH-WESTERN RAJASTHAN* 
\X’EST of the Aravalli Range, sedimentary sequence is 
ccfidncd ro rhiee Basins; Nagaur, Barmer, and Jai- 
A:::-: Basins ^irli the Pre-Delhi and Delhi Super 
•B*rL:p rcaks and the Malani Igneous Suite of rocks 
: r-dna :he Basement rocks. The Nagaur Basin pre¬ 
serves ' m thick sediments, designated as the Mar- 
v.a: Saner G:j.n, existing in Rajasthan and Haryana, 
-aiendina northwards to the Salt Range, in Pakistan 
.iHc cerreiatabie to the Jhelum Series. These rocks 
craen rcrerred ro as Trans-Aravalli Vindhyans are in 
:a:i cf Cambrian amnin% not correlatable with those 
or :::e dia'n ' 'inihyan Basin. The Barmer, aad Jaisalmer 
basins ir.ci„ie rack sequences from the Jurassic to the 
MiCwie F:mne. the Low'er Tertiary also protruding 
as a narrow exposure through the Kolayat-Palana 
rectardc e.mbar.ment, being recorded subsurface as far 
as Chapr: 2d’ -r*’' :“3‘540^ and approaching the 
Aratal.i fnlair.os. Close correlations, based on litho- 
-c;y. m:'Stratigraphy and palaeogeographic set up 
inaieate that Gujarat and the Lower Indus Basin of 
Pakistan, icrm.ea parr of a large and extensive spread 
in.e i-'tir.ry seuinienis, with Rajasthan and Haryana, 
re:ng uhe snem. Due ro tectonic uplifting, Rajasthan 
cicapea Lpper Tertia.w marine incursions. The palaeo- 
.e-’grapr.:: reronstructiens indicate that the palaeo- 
.:r.es were rececing gradually from the Permian 
:o the Re:£-n:-h 

-i-'''-wmo:2ges cf rhe different Basins are 
-oar...m-r; :.r. pi'^Bap Boulders ^the glacial driftings). 
<« . --v.-. ...5.*..^ iC Any Basin, but only at the peri- 

and Jaisalmer Basins. There 
on their age, considered 
uS Perm.iar.:-^^:-’, Sakm.ariarG-6 Post-Miocene, Plio-Pleis- 

Pesr-Eocene possibly Pleisto- 
' ''"’..T"'" matrix, and 

surface, for about 65 km 
-i - m-nc. rrom Khirwa ,'2”® 17' : 79° 19') 

_ ’.. " 8^ ■ - • The boulders do not 

than those of the 
' J2V. ^ highly assorted 

,..r,.rs. Peebles, and erratics, on the 


top of those of the Nagaur Group. Northwards, th''i 
Kolayat-Palana embayment breaks their continuity 
and they seem to get buried under the desert cover, 
reappearing, further in the Salt Range, Pakistan- A 
boulder bed, comprising rocks of the Malani gcanitt w 
rhyolites, tuffs and felsirc. admixed with local rock'', 
attaining a thicknes.s. of 60 ni, has been recorded from 
the Salt Range as a part of the Upper Carhoniferon- 
Talchir Boulder Bed''-- These arc* overlain by fossili 
ferOLis Speckled Sandstones and Produccus Limestoni* 
of Upper Carboniferous and Permian age. Towaro- 
the south-east, in India, Boulder Bed of Upper Carbiv 
niferous age is overlain, by 3 m thick highly fo.ssi!!- 
ferous marine limestone, .sandstone and clay betl, a: 
Umaria (23° 32' : 80® 51') in Madhya Pradesh'*-. 

Tunklian Formation, rhe tx^pinost unir of rhe M.s' 
war Super Group, contains pebbic.s of the Mukint 
granite and rhyolite. The Bap Boulder Spread ovcriyin! 
the Nagaur Group of rocks beans glacial striari» n 
and chatter marks indicating driftings by glaciers and 
icebergs, Westwards, outcrop, die njghly fo.ssiIife.stai- 
sandstones and clays, the Badhaura Formation. Nr.'.': 
Badhaura, these sandstones arc seen to contain peh' 
bles of the Malani granite and rhyolite in the lovwi 
part of rhe sequence. Boulders of Malani granite ru’' ui 
still attached to the curved underlying sandstone "an 
face. The average modal composition of the rock for:v. 
ing the boulder is microclinc and perthite (36''/ ' 
albite (32%), quartz (16%). carlx)nates (11*2' * 
biotite and muscovite (3%), and minor accessnrh 
(2%), confirming the rock as granite. Tt has u 
resemblance to the boulders occurring in tlit* Hu 
Boulder Spread and is obviously pre-Badhaura in nu* 
The Badhaura Formation^’'*7 contains abundant m;trh: 
megafauna and is composed of yellowish, ochretau 
purple, ill-sorted, ferruginous, fossilifcrous sandstone 
and clays. Basin-shaped outcrops with basin-ward dip 
are a characteristic feature. 

Further westwards, the Badhaura comes in roru.K 
with the fluvial arenaceous Lathi Formation. 'Lh 
sequence of the rock formations established in tli 
Nagaur Basin grading into that of the Jaisuliia 
Basin is given below. 




L_thi Formation 


S-ndstones, ferruginous siltstones, shales and pebble beds 
abundant silic.fied and/or ferruginised fossil wood of gym 
spermous origin. 




Unconformity - -__ . 


ferous sandstones and clays. 


5 purple, ilhsorted, highly fos.si 


• Pubrahti by Hnd permission of the Director 


Unconformity_ 

General, Geological Survey of India. 
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tJpper Carboniferous Bap Boulder Spread Boulders, pebbles, cobbles, of Malani rhyolite, rhyolite porphyry, 

granite; syenite; slate, quartzite; basic rocks; Bilara limestone 
and dolomite. 

--Unconformity --- - - - 

, ■ Tunklian Formation Sandstone, occasionally containing pebbles of Malani granite 
1 and rhyolite, Bilara chert, dolomite, Delhi quartz, quartzite, 

I specially near Gudarli (27° 11'30^ :72°24'). 

Nagaur Group j 

(75-410 m) ' Nagaur Formation Brick-red sandstone with greenish clayey pellets; siltstone, shale, 

very thin to thick evaporite “ kick back ” sequences, upto 
Mai war | 200 m thick, comprising polyhalite potash salts, halite with 

clay lenses, gypsum, anhydrite, dolomite, and limestone 
similar to those of Silt Range; locally developed conglomerate 
at the base. 

Pondlo Formation Dolomite, dolomitic limestone, cherty dolomite, stiomatolitic 
limestone and dolomite, and siliceous oolites and pisolites 
near Lordiya (27° 04': 72" 24'). 

Gotan Formation Limestone with bands of chert and dolomite. 

Dhanapi Formation Stromatolitic limestone, dolomite, chert, cherty dolomite, and 
dolomitic limestone. 

Girbhakar Formation Brick-red siltstone, shale, and sandstone, higlily current bedded, 
with pisolites, pellets, near Lohawat and Lohawat-wala-Bhakar. 

Jodhpur Group ' Sonia Formation Maroon-coloured siltstone, and shale; creamish sandstone con- 
(125-240 m) taining persistent ripple marks; concentiicilly-layered pisolites; 

i salt pseudomorph shales; banded chert-jasper dolomite; fossil 

I brachiopod (Oxthis) reported fiom Rindia (26® 2 ' : 75° 43' 

■ 30'y —the sequence divisible into mappable Units A-G. 

-Unconfoimity-- 

Pokaran Boulder Locally developed bed compj ising pebbles, cobbles, boulders, 
bed and erratics of Malani granite and rhyolite in maroon/red- 

coloured arenaceous silty/clayey matjix“. 

-Unconfoimity---- 

Pre-Cambrian Malani Igneous Rhyolite, rhyolite porphyry, quartz-trachyte, obsidian, granite. 

Suite tuff, welded tuff, andesite, felsite, basalt, gabbio, diorite, and 

intrusives. 

Delhi Super Group Phyllites, slates, quartzites. 

The palaeontological data is suggestive of the Salt Range, through Rajasthan, to Umaria, t'ia the 
Badhaura Formation being of Permian Narmada drainage^^. The Badhaura is Sakmarlaii to 

The Post-Miocene age'^, deciphered on palyno- Artinskian in age. 

logy, could be due to contamination of samples, and The computed thickness of the Badhaura outcrop> is 
can hardly be taken as convincing in. view of over- 30 m. The O. N. G. C. data of drill holes has, how- 
whelming megafaunal evidence. The Middle Carboni- ever, indicated that lOOm of Permian shah s were 

feroLis age'i advanced, on the basis of a pelecypod and penetrated in the Pugal well (29° 30' 29" : 72° 48' 

cephalopod, is also unaccountable, in view of the 30") at a depth of 500 m. and the hole bottomed in 

studies by Dickins and Shah^; such horizons are not anhydrite^s (Nagaur Group—authors). Permian sedi- 

known either in Salt Range or Umaria. The Badhaura ments of 255 m thickness were pierced in the Shumar 

fauna is akin to that of Umaria'and of Amb Forma- Wali Talai (27° 11' 12" : 70° 17') welPS. Permian 

tion of the Salt Range, Pakistan, and also to the sediments could thus thicken dipwards, and represent 

uppermost part of Lyons Group and Callythara For- post-glacial sediments. 

mation of Carnarvon Basin of Western Australia^. The The occurrence of the solitary outcrops of the 
grm of the Tethys sea could thus have extended from Boulder Bed, overlain by the marine Permian at Uma- 


Super 

Bilara Group 
(100-300 m) 


Group 

(Cambrian) 
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ria and at Badhaura, and existence of a thick sequence 
in the Salt Range, amply confirms the existence of 
glaciers/icebergs during the Upper Carboniferous in 
Western India and Pakistan. They radiated from the 
Aravallis, followed by deposition, under marine condi¬ 
tion:, as wel], of Permian sediments and their extensive 
removal eventually from elevated lands, by intense 
Poot-Permian erosional agencies. tThe Bap Boulders do 
not occur anywhere else in the Jaisalmer and Barmer 
Basins to deduce Post-Palaeozoic age. The existence of 
Malani pebbles and boulders in the Badhaura sand¬ 
stone settles the age relationship of the Bap Bouider 
Spread, which, based on lithologic, bio-stratigraphic, 
and palaeogeographic associations cannot be of an age 
other than the one associated with the Late Paleozoic 
glaciation. 

Rajasthan Circle III, H. S. Pareek. 

Geological Survey of India, A. A. K. Sinha.^ 

C-6, Sardar Patel Marg, 

Jaipur 302 001, May 2, 1977. 

Present Address: Bihar Circle (East), Geological 
Survey of India, 5A, Rajendra Nagar, Patna 800 016. 
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ACTION OF PARACETAMOL ON DIVIDING 
CELLS OF ALLIUM CEP A 

The cardinal importance of evaluating the mutageni¬ 
city of several environmental contaminants and the 
potentiality of in vivo cytogenetic assay, among the 
battery of tests available for the purpose, have been 
stressed by many investigatorsi"^^. Drugs which find 
their places in our modern lives have also to be asses¬ 
sed from these angles. Some attempts have been made 
in this direction on a few of them using cytogenetical 
parameters iii this laboratory^*’Analgesic and 
antipyretic agents also deserve special consideration, 

In vivo experiments with mice on the effects of Para¬ 
cetamol (N-acetyl-P-aminophenol) have shown struc¬ 
tural aberrations and numerical abnormalities in the 
form of polyploidy and univalency of sex chromosomes 
and autosomes occurring at all periods of treatment. 

It is surmised that they could collectiveIv be of some 
genetic risk^*’^. There is a lack of information about 
its action on somatic chromosomes. It is known that 
such an analysis could be carried out on more than 
one test system. The utility of root tip cells of Allium 
cepa, from this point of view, has been recognised by 
Kihlman’^'L The present study has been undertaken to 
determine its effects on dividing cells. 

Roots growing from bulbs of A. cepa were treaceil 
at room temperature with 0*5%, 1*0% and 1-5% of 
Paracetamol (Crocin, Duphar Interfran Ltd.) for 2, 
6 , 12, 18, 24, 48 and 72 hours. Adequate controls 
were grown under identical conditions in distilled 
water. The roots from both series were processed for 
haematoxylin squashes as reported earlier^-''* after 
fixation in acetic alcohol. 

The action of the drug on dividing cells has been 
estimated on the basis of changes in mitotic index 
(MI; Table I) and chromosome aberrations induced 
by it. A strong dosage effect is obvious from a decline 
in the MI values with the highest concentration exhi¬ 
biting a marked decrease. These values for controls 
and treatments are plotted against periods in Fig. 1. 
The control curve for MI shows a decline from 2 to 12 
hr and then exhibits an upsurge till 24 hr. From 
then onwards it shows very little change till 72 hr. 
These variations may be accounted as due ro change.^ 
in. the diurnal rh 3 ^hm and periodicity of cell divi- 
sion^^’i'^. The curious feature of the experimental 
curves is that they follow the same trend during the 
period of treatment as with the control. This interest¬ 
ing observation denotes that the degree of mitotic 
depressions^ 8 for various periods were considerably 
lower than those for controls (see also Table I). How¬ 
ever individual differences between concentrations are 
retained without altering the above trend. 
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Table 1 


Mitotic index* following Treatment 

with 

Paracetamol 

T ime of 

treatment 

Control 

0-5% 

1-0% 

1-5% 

(in hrs) 

2 

3’3 

2*2 

1-9 

1*8 

6 

1-8 

1-6 

1-0 

0*8 

12 

1*4 

1*3 

0-8 

0*8 

18 

2-0 

1-8 

1*5 

1*0 

24 

3*3 

2-6 

2-4 

2*2 

48 

3- 1 

2-7 

2*3 

2*2 

72 

3*0 

2-6 

2*2 

2*0 


* estiTn’led from 6000 cells. 

- Jonxrol 


o.% 



Fig. 1 



Figs. 1-6. Fig. l. Mitodepressive aaion of.Paraceta¬ 
mol. Fig. 2. Control metaphase. 2 hr X 1,100. Fig. 3. 
2 hr treatment, 1-5% X 1,100. Fig. 4. 72 hr 

treatment, 1-5% X 700. Fig. 5. 48 hr treatment, 
0*5% (arrows show fragments) X 1,100. Fig. 6. 
12 hr treatment, 1% X lj.100. 


Abnormalities in the form of rare contracted chro- 
mosomes (Fig. 3) were seen as compared to the con¬ 
trol (Fig. 2). These point out the partial mitoclasic 
action''^ of Paracetamol. Numerical increase by way 
of polypKoidy or duplication was not observed in any 
of these experiments. The occurrence of chromosome 
fragmentations (Figs. 4 and 5) indicate the chromato- 
dasic^'"^ property of Paracetamol acting at the G^» 
phase of the cell cvcle^’^. An extreme case of chromo' 
some fragmentation is represented in Fig. 4. Instance.^ 
of cells with nucleoli (Fig. 6) were observed 
in experimental material treated for longer periods and 
at higher concentrations. As controls never revealed 
su'.h pictures the results testify that this is due to 
treatment with the drug since both are fixed in acetic 
alcohol. Such a phenomenon was also reported earlier 
after treatment with the flavonol glycoside Polygala- 
cin^^. The quantitative estimation of chromosomal 
aberrations induced by Paracetamol is being made. 
Experiments are in progress to see whether the Mis 
return to control levels and the intensity of chrom-o 
somal abnormalities show variations on recovery 
following treatment with it. These detailed results will 
be reported elsewhere. 

The authors are thankful to Prof. O. S. Reddi, Head, 
Department of Genetics, Osmania University, for his 
interest and to Mr. Dwarkanath K. Murthy and Miss 
Jameela, for their active help and co-operation. One c)‘^ 
them (G. A. R.) is grateful to the University Grants 
Commission, for the award of a Junior Research 
Fellowship. 

Cytogenetics Laboratory, G. Anantha Reddy. 

Department of Genetics, S. SUBRAMANYAM. 

Osmania University, 

Hyderabad 500 007, 

September 26, 1977. 
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R.ADTATlON-lNDUCEn ‘‘BUNCHY TOP” 
MCTANT IN GKOlTNDNrT 
A NE'K' p'pe dwarf mutant (Fig. A) in groundnut 
(Arashis hypogaea, L.) wdtli extremely suppressed 
plant growth as well as reduced leaflet size was 
isolated during 19"4. A comparative morphoIo,gical 
characters and the inheritance of the mutant are 
reported here. 

Ta] 

Genetic segregation c 


Dormant seeds of a variety, Spanish Improved, 
were treated with 10 to 60 kR gainjna rays. Plant" 
were grown and their .susbequenr progenies were 
screened for mutations. 1lie mutant appeared in a M- 
progeny of 50 kR treatment. It was sterile, hence, 
maintained through tlic heterozygoiLs progenie.s where 
.genetic segregation was studied. 

The comparative morphological characteristics o? 

the mutant and the iinirradiated parent arc given it- 


Table !. The basal two leaves in the- niurant .seedlin,-' 

Table I 

Characteristics of the parent ami the mutant 

Characters 

Spanish 

Mutant 


Improved 


Height (cm) 

7U0 ±2*11 

8-5 ± M5 

Number of branches 
(primary and 
secondary) 

6 4 7 

6 -f 6 

Number of nodes on 
stem 

34-0 zb 1-2 

32-0 zb 1*9 

Inter node length (cm) 

2*5 ±0-2 

0-3 zb0*n 

Leaflet size (length x 
breadth) : 
basal node 

2*8 X 1*8 

2-4X 1*5 

upper node 

7*3 X 3*8 

1*3 X 0*7 

Rachis length (cm) 

8-4 ± 0*4 

1-2 zbO-12 

Flowering and pod 
setting 

Present 

Absent 


E n 

the mutant character 


Segregation 


Genratioii 


Number of Phenotype Genotype 

progenies -_-- 

Normal Mutant y I .y t:' ^ Dominant Hetero- 

__ . homozygote zygote 


XV:2) 


Mj 

1 

M, 

13 

M. 

1 

M. 

28 

M. 

50 


13 


405 

... 

29 

9 

569 

168 

744 

252 

1342 

429 


0-035 

n. 

1-90 

10 

0-04 

17 

0-56 

27 




18 

0-05 

33 

0-017 

51 

0-057 


Total beferozygotes .. 79 
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hud normal leaflets and hence it could not be dis¬ 
tinguished from the normal parent for about two 



hiGS. A-C. A. Sterile '‘bunchy top" mutant. B. 
Plants, Spanish Improved (left) and mutant. €. Leaves, 
Spanish Improved (left) atid mutants. 


weeks after germination. Subsequently, suppression of 
plant height and leaflet growth was quite distina in 
the mutant (Fig. B) resulting in only 10'-15% of the 
normal plant height. However, at harvest the number 
of nodes and the number of branches in the mutants 
were similar to those of the parent. The extremely 
stunted stem and branches with minute leaves (Fig. C) 
gives a "bunchy top” appearance to the mutant which 
did not produce flowers and pods. The dwarf mutants 
reported, so far, in groundnut^'^ do not show extreme 
form of stunted growth and minute leaflets as in the 
'‘bunchy top” mutant. 

Segregation for mutant type was noticed in one of 
the M.. progenies during kharif 1974. Studies in M.j 
and M- generations (Table II) showed monohybrid 
segregation and recessive nature of the mutant 
character. Genotypic segregation also confirmed the 
same. Accordingly the expression is controlled by a 
pair of recessive genes which may be designated as 
^/stu jhtu Jenoting stunted character. 

Biology Agriculture Division, S. H. PatIL. 
Modular Laboratories, Chandra Mouli. 

Bhabha Atomic Research Centre, 

Trombay, Bombay. dOO 085, 
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ACHAETOMWM INDTCUM RAl ET 

CHOWDHKRY SPEC. NOV.: A NEW SPECIES 
OF THE GENtlS ACHAETOMWM FROM INDIAN 
‘USAR’ SOILS 

Tm Achaetomnm was established by Rai et al?, 
It includes nine species, all described from Indian 
soils (Rai etol}~'^). The present paper deals with a 
new species. A, indicum spec. nov. This differs from 
the other known species in the size and shape cl' peri- 
thecia, asci, and ascospores. It shows close alTinities 
with A. strumariiim, but is distinct in having larger 
perithecia, asci, and ascospores. A. indicum has the 
largest ascospores (19 •0-29*0 gm), so far known in 
this genus. Moreover, each ascosporc lias two polar 
gej-mporcs, whereas A. stnimarhim has only one. 

Achaetomium indicum spec. nov-. (Figs. 1-4) 

Coloniae in agaro hordeaceo sat rapidae cresceiites, 
mycelio copioso leviter rOsaceiim. ‘Ascocarpi super- 
ficioles, aggregati, raro dispersi, ostiolati, fixi substrate 
perhyphasrhizoideas,300-0-335-0 gmx 222-0-235 
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Asci octospori, fasciculati clavati evanescentes, 
stipitati, aporati, generatim, 76-0-100-2 /xm X 9-6- 
10-2fxm. Ascosporae dispositae uniserilaliter in asco, 
griseo-brunneae ellipticae, utrinque apiculatae at pore 
germinationis praeditae, 19*0-25*0 /xm x 10*2- 
12*0 /xm. 



Fig. 1-4. Achaetomium indicum spec. nov. on 
oatmeal agar. Fig. 1. Section showing the peri- 
thecia arranged in a stroma like structure. Fig. 2. 
Section of a mature ascccarp, X 183. Fig, 3, Ascus, 
X 625. Fig. 4. Ascospores, x 250, 

Lectus menseNov.1971 exSolo(pH 8*5) adLucknow* 
Dry cultura holotypus positus in herbario naycologico* 
sectionebotanica universitatis Lucknowensis, Lucknow’ 
India. 

Colonies on oatmeal agar at 28 i rc moderately 
fast-growing, attaining a diameter of 5 cm in 4 days 
with asco carps developing in small groups, aerial 
mycelium scanty and pinkish with whitish margin, 
submerged mycelium hyaline to blakish. Reverse agar 
blackish-brown. Ascocarps light yellowish-grey, 
turning deep-brown on ageing, superficial, ostiolate, 
ostiolar neck present and fixed to substratum by rhi- 
zoidal hyphae, 300*0-335*0/xm x 220*0-235*0/xm. 
Asci 8-spoied, fascicled, clavate, evanescent, stipitate, 
aporate, 76*0—100*2/xmx 9*6-10'2/xm. Ascospores 
arranged uniseriately in the ascus, greyish-brown, 
elliptical, and each end provided with a germ pore 


19*0-0*25*0 /xm X 10*2-12*0/xm, sometimes even 
upto 29*0/xmx 15*3 /xm. 

Isolated in November 1971 from ‘ Usar' soil (pH 
8*5) in Lucknow, India. Type in the form of dried 
culture deposited in the Department of Botany, 
Lucknow University, Lucknow, India. 

Department of Botany, J. N. Rai. 

Lucknow University, H. J. Chowdhery.* 

Lucknow 226 007, 

September^ 17, 1977. 


* Present address: Dr. H. J. Chowdhery, Systematic 
Botanist, Botmicil Survey of India, Northern Circle, 
3, Laxmi Road, Dehra Dun 248 001. 
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STERCULIOXYLON KALAGARHENSE SP. NOV. 
FROM KALAGARH (BIJNOR DISTRICT), 

U.P., INDIA 

The fossil wood reported here was collected from 
Kaiagarh (29°33'N, 78“45'E), a locality, which has 
come to light only recently in the Siwalik range 
(Trivedi and Misra<>). The fossiliferous exposures 
are of Mio-Pliocene age. 

The diagnostic features of the fossil wood are as 
follows : 

Wood : diffuse porous. Growth rings absent. 
Vessels medium to large sized, t.d,. 132-286 
r.d. 118-308/^m; thick walled (9^-13 pm thick) ; 
solitary, also in pairs, occasionally in groups of 3—4; 
vessel member 220-308 gm long with truncate ends ; 
perforation simple, intervessel pit pairs alternate, 
bordered with linear aperture. Xylem parenchyma 
both paratracheal and apotracheal, paratracheal 

parenchyma vasicentric forming narrow to thick sheath 
round some of the vessels; apotracheal parenchyma 
in the forfh of regular bands (of 5—7 ceils thick), 
alternating with the fibrous band of the same thick¬ 
ness (Fig. 1) apotracheal parenchyma present also 
round gum ducts. Xylem rays 1—16 seriate 

(26-246 pm wide), 198-2288 pm high, 4-6 rays 

per sq. mm, ray tissue heterogeneous with sheath 
cells, uniseriate rays very rare (Figs. 2 & 3). Fibres not 
aligned in radial rows, non-libriform, non-septate. 

Traumatic gum canals present at some places and 
arrangM in tangential bands. 


Letters to the Editot 


25 


VoL 47, Mo. I I 
J::n. 5, 1978 J 

The features enumerated above clearly point its 
aflinity to the genus StercuUoxylon KrauseP, of 
the family Sterculiaceae. It shows superficial resemb¬ 
lance with nearly all the known fossil species of 
StercuUoxylon, viz., S, aegyptiacmn KrauseP, 
S. giarahuhense KrauseP, S. rhenanum Mtillef- 
Stoirh S. freulonii Boureauk 5. foetidense Prakash'^ 
and S. indicum Prakash and Tripathi®. However, 
the present fossil differs from the above mentioned 
taxa in minute details such as the frequency of the 
vessels, distribution of parenchyma, nature of rays, 



FIGS. 1“3. S ter cull oxylon Kalagarhense n. sp. Pig. 1. 
Cross-section showing the type and distribution of 
vessels and parenchyma, X 260. Fig. 2. Tangential 
longitudinal section showing xylem rays. X 260. 
Fig. 3. Radial longitudinal section showing xylem 
rays with procumbent and upright cells, X 260. 


type and distribution of fibres and gum canals. Due 
to these distinctive features it is assigned to a new 
species— S. kalagarhense, 

A thorough comparison with many woods of extant 
genus SterCidia Linn, reveals that the present fossil 
wood closely resembles 5". ohlonga Mast., S. rhinoptala 
K. Schum., and S. mens Roxb. (but is not identical 
with any of them) which presently grow in India 
and Africa. Extinction of the species described from 
this locality points towards changes that have occurred 
in topographical and climatic conditions since Mio- 
Pliocene times. 

The authors arc thankful to the Director, Birbal 
Sahni Institute, Lucknow, for the xylarium facilities. 
Botany Department, B. S. Trivedi. 

Lucknow University, Madhu Ahuja. 

Lucknow, 

September 13, 1977. 
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GAMMA RAY INDUCED RICE PLANTS WITH 
26 CHROMOSOMES 

The study of cytogenetic effects of physical agents and 
chemical mutagens on rice continue to receive increased 
attention as evident from the two recent review 
articles^"-. Chromosomal aberrations notably inter¬ 
changes were readily induced and serve as chromo¬ 
some markers for genetic and cytogenetic research on 
rice. A total of 35 single, double and multiple inter¬ 
changes have been induced in single and combination 
treatments of dry, dormant seed of rice, variety IRS, 
involving gamma rays and diethyl sulphate. Several 
of these have been characterized at pachytene with 
reference to the length of chromosomal segments 
exchanged’h In a total of 479 Xj and X^ plants 
screened cytologically, one plant in each generation 
formed 13 bivalents in PMCs. In view of their rare 
occurrence, a brief description of meiosis in these 
plants is reported in the present communication. 

Morphologically, the 26 chromosomed plants resem¬ 
bled the controls. In one case (No. 7-12) the 13 
bivalents have been traced in all the stages of meiosis. 
The extra bivalent appeared shorter (Fig- 1) and 
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paired only occasionally with one of the normal 
bivalents which led to the formation of a multivalent 
at pachytene and diakinesis in about 20% of the 
ceils examined. The second plant (No. 20-1-1) also 
showed the same meiotic behaviour except for the 
absence of multivalent formation. In both the plants 
a slight reduction in pollen fertility and seed set was 
recorded (Table Ij. However, in the progenies only 
0-41% of the plants showed 13 bivalents and the 
rest carried apparently the normal complement. Evi¬ 
dently the recovery is much lower relative to the 
frequency of multivalent formation observed in one 
of the plants studied. 



]k% 



Fig. 1. iR8 diakinesis showing 13 bivalents showing 
the extra bivalent in 17^2 (arrowed) (X 1,500). 


Table I 

Plant 

No. 

Pollen 

Steri¬ 

lity 

(%) 

Seed Average No. 
Steri- of chiasmata 
iity per cell 

(%) 

‘r ’ 

value 

1R8 Control 

2*9 

10-1 24-07 ±1-304 


7-12 

10*5 

24-7 23-00 ±1-140 

1-6129 

20-1~i 

9*8 

15-4 23-30 ±4-219 

0-5813 

i indicates 

standard 

deviation value. 



The presence of unpaired regions in several of the 
chromosomes at pachytene indicates that gross struc¬ 
tural changes have occurred in both. The average 
chiasma frequency was less than the control value, 
although the diference w^as not significant. The origin 


of 26 chromosomed plants reported here was not 
immediately dear. The fact that such plants have 
been obtained in single and combination treatments, 
suggests that the cellular events that lead to their 
formation are reproducible. Occasional multivalent 
formation in one case and its complete absence in the 
other, indicates that structural changes of inversion 
type are probably responsible. 

Thanks are due to UGC and CSIR for financial 
assistance to two of us (TVVSR and BR). 

Dept, of Botany, T. V. V. Seetharami Reddi. 
Andhra University, V. R. REDDI. 

Waltair 530 003, B. Ramesh. 

Augusts 26 1977. 


1. Gustafsson, A and Gadd, I., Heredi^as, 1966, 

55, 273. 

2. Nayar, N. M., Advan. G&net., 1973, 17, 153. 

3. Seetharami Reddi, T. V. V.. Vh.D. Thesis. 

Andhra University, Waltair, 1977, p. 1. 


FOLIAR VENATION OF SONCHUS ARVENSJS 
Venation pattern of Sonchus arvensis is craspedo- 
dromous type. The secondary veins terminate at the 
large lobes and the smaller dentations bear the 
terminations of minor veins. 

Literature on foliar venation has been reviewed by 
Banerjee and Deshpande^. Sonchus arvensis grows 
during wdnter near water resources. It bears yellow 
heads. Leaves were collected from flower beds of 
Botanical garden (B.I.T.S.) and were fixed in F.A.A. 
Methodology was followed as described by Banerjee* 
and Deshpande”^. 

Observation 

Venation pattern is craspedodromous type. Tliree 
primary veins run from the leaf base to the leaf 
lamina. Of these,' the two laterals give out three to six 
secondaries and diverge towards the margin at two- 
thirds of the leaf length (Fig. 1). The central vein 
has a median course which gives out secondary veins 
after the divergence of the laterals and ultimately ter¬ 
minates at the leaf tip with branched veins. The 
secondary veins from the laterals, as well as from the 
median, branch off into tertiary veins during their 
course tow'ards the margin, ultimately terminate at 
the tip of the lobes. Minute dentations receive termi¬ 
nating veins from the tertiaries or rheir branches. 
Secondary veins do not form any distina loop at the 
marginal region. There is not much difference in 
lamina! tertiary veins and marginal tertiary veins. 
This shows an extreme open type of venation pattern. 
In the large leaves, the teeth are long and veins proceed 
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right upto the tip of the teeth where opening is lined 
by elongated cells (Fig. 2j. The large teeth receive 
the branches of major veins (Fig- o). Some minor 
veins run to the margin and terminate at the small 
teeth and sometimes even without any reference to 
marginal teeth (Fig. 3). The termination shows a 
strong central vein which is the extension of secon¬ 
dary veins accompanied by two weak veins on either 
side (Fig. 2). Sometimes in large lobes three to four 
veins accompany the central vein (Fig. d). In 
larger lobes the veins anastomose and then terminate. 
The minor veins at the margin are discontinuous 
(Fig. 1) showing a remote sign of camptodromy. At 
the terminations, the epidermal cells are elongated 
into a long extension which opens to the surface. 
These openings are of different types, depending upon 
the length of the dentation and size of the leaf. In 
small leaves the teeth are blunt and small veins termi¬ 
nate in an opening which is surrounded by rounded 
cells. Quaternaries and its branches constitute the 
minor veins, forming the areoles which mostly enclose 
one free vein. Areoles are comparatively larger. 



Figs. 1-5. Sonchns arvensis. Fig. 1- Entire leaf. 
Fig. 2. Marginal termination. Fig. 3. Enlarged lobes 
with marginal dentations. Fig. 4. T.S._ of leaf. Fig. 5- 
Trichome. 

Size of the areoles varies from 136,800 microns to 
228,000 microns. Large areoles enclose 1 to 3 free 
vein ends, while, small areoles enclose 1 free vein 
end. Free vein ends are simple, rod-shaped or some¬ 
times forked. Tracheids are not associated with the 


free vein ends. Intra-marginal tracheids occur at the 
terminations. Palisade ratio is 3. 

Leaf Histology 

Upper epidermal cells are more elongated and 
slightly larger than the lower epidermal cells. Stomata 
occur on both the surfaces at the same level as that 
of the epidermal cells. Upper epidermis is followed 
by two layers of palisade and lower epidermis is 
followed by one layer palisade. In between occurs 
loosely arranged parenchyma (Fig. 4). Midrib is 
traversed by three vascular strands, one median and 
two laterals, the median being larger than laterals, 
Trichomes are simple uniseriate, three to five cells in 
height. Pedestal cells are small, two in number, and 
the body cells taper toward.s the apex (Fig. 5). 

Discussion 

Sonchus along with Launea Banerjee and Desh- 
pande^ may be considered as representatives of 
extremely open type venation pattern in Compo- 
sirae. All the major as well as minor veins at the 
margin are craspedodromous in nature. These two 
plants form a group which is different from other 
members of Compositae. A definite line can be traced 
from Launea and Sonchus to other members which 
show different grades in close type of venation pattern. 

Author is highly grateful to Dr. B. D. Deshpande 
for his guidance and to Dr. C. H. Pathak, Head, 
Department of Botany, M.S. University of Baroda, 
for his encouragement. 

Post-Doctoral Fellow, G. Banerjee. 

Department of Botany, 

The M.S. University of Baroda, 

Baroda 390 002, 

Septetuher 1, 1977. 

1. Banerjee, G. and Devshpande, B. D., Llora, 1973, 
162, 529. 


DWARF SUNFLOWERS FOR FITTING IN 
ROTATIONS REQUIRING A SHORT 
DURATION CROP 

Sunflower (Helianthus annnus L.) has gained; 
importance as an oil seed crop because of the spect^.- 
cular advance in yield and oil percentage attained in 
it by the Russian w^orkers"^. In India, although Russian 
and Western varieties have been tried, this crop has 
not yet proved a success due to a number of problems 
which come up during cultivation-"-^. The major 
problem at present is poor seed set and filling which 
besides genetics is influenced by physiological and 
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environmental faaors-”. The present communication 
describes the development of dwarf sunflowers, their 
performance during Zaid and their suitability as a 
short duration crop in a rotation cycle. In the dwarf 
sunEowers, as is obvious from the data given below, 
it has been possible to obtain reasonably good seed 
set. Further, because of relatively high degree of 
homozygosity, earliness and a number of other 
characteristic features like plant height, head diameter, 
seed shape, etc., they can further be used as a breeding 
material, particularly for breeding high yielding 
early varieties. 



Fig. 1. a-c. (a) A 65 cm sunflower dwarf in bloom. 
(b) Multiplication of the dwarf line (in the fore¬ 
ground) by interpollination and further seleaion 
(bagged heads). The normal sized sunflowers are in 
the background, (c) A field of dwarf sunflowers 
in Zaid photographed one and a half months after 
sowing. The average plant height is between 60—70 cm. 

Development of . the dwarf sunflowers —^During 
the Kharif (July..to Oaober) of 1968, a germplasm 
collection of 13 Russian varieties (Semena, Cerinanka, 
Peredovick, VN. 6540a, VN. 6540b, VN. 8883, 
Majak, Armavirsky 3497a, Armavirsky 3497b. Zelenka 
368, VN. 8931a, VN. 893lb and Armavirck) was 
evaluated at the National Botanic Gardens, Lucknow. 
Out of the segregating population of the variety 
Semena, 3 plants with short height (1-1*25 m), early 
maturity (90-100 days') and good seed yield (8—10 
g/piant) were seleaed. They were interpollinated for 
the multiplication of the seed. The selection for the 
above cha-acters w^as oontinued during the subse¬ 
quent generations when the progenies from the selected 


plants were grown either in isolation from other sun¬ 
flower nelds or their seed was multiplied by controlled 
interpollination. As a result of this it! has been possible 
not only to flx the above mentioned charaaer but also 
to dimioish plant height, increase earliness and yield 
in comparison to the original stock. 

Performance during Zaid :— Although the per¬ 
formance of dwarf sunflowers has been studied over 
several seasons, the present report gives their perfor¬ 
mance only as a Zaid crop (late February to June). It 
is during this season that they are likely to have their 
greatest utility because the lands lie idle for about a 
couple of months during various parts of Zaid and 
it is difficult to find a suitable crop for this period. 

The seeds were sown on February 20, 1977 in an 
experimental plot consisting of 12 beds, each of the 
size of 6 m X 6 m. The plant to plant as well as row 
to row distance was 25 cm. A basal doze of farm yard 
manure at the rate of 350 qt/ha was applied at the 
cultivation stage. The experiment consisted of four 
treatments, each replicated thrice following a rando- 
mized block design. Treatment 1 consisted of control 
only and no fertilizer was applied. In treatments 2—1, 
phosphorus was uniformly applied at the rate of 
60' kg/ha while nitrogen was applied at the rate of 
60, 90 and 110 kg/ha respectively. The fertilizer was 
applied in two equal splits at an interval of 15 days, 
the first doze being applied 15 days after seed germi¬ 
nation. The oil was estimated by soxhiet extraction 
using petroleum ether. 

The crop was harvested on April 30. It is thus a 
very short duration crop. In Zaid it takes 65-70 days 
to mature, though, as observed by us earlier, during 
Rahi thsis duration increases to 90-95 days. The per¬ 
formance for seed yield and oil percentage is given 
in Table I. The average total yield estimated on the 
basis of filled seed is 11*30 qt/ha when maximum 
amount of nitrogen is applied (treatment 3). Further 
the application of nitrogen at the rate of 110 kg/hu 
leads to significant increase in the yield of filled seeds. 
The best manureal doze for this line is yet to be 
investigated. The oil percentage is around 40. There is 
an indication that seed filling improves with the 
application of nitrogen as the seed number/10 g is 
less in treatment 3 as compared to the control 
treatments 1 and 2, though the differences are not 
significant. The partial filling of seeds still continues 
to be the major problem and the experiments ar^ 
underway to improve yields, further by overcoming 
this difficulty both by genetic and agronomic means. 
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Table I 


The performance of dwarf sunflowers during Zaid 1977 


Control Treatment 1 Treatment 2 

Treatment 3 




Seed yield {kg)lblock (6 x 6 m) 


Filled seeds 





{a) Average 

3-32±0-064 

3-78±0-317 

4-27±0-335 

4-41 ±0-339 

ib) Range 

3-17-3-44 

3-27-4-55 

3-47-4-84 

3-63-4-98 

C.D.(5%): 0*670 





Unfilled seeds 





{a) Average 

0-144±l-38 

0-157±l-57 

0-178±0-97 

0-165±0-56 

(/;) Range 

0-125-0-178 

0-133-0-195 

0-160-0-195 

0-151-0-173 

C.D.(5%): 0*044 





Total seed yield 





(a) Average 

3-46±0-050 

3-94±0-312 

4-44±0-343 

4-57±0-319 

(b) Range 

33-5-3-56 

3-41-4-68 

3-63-5-03 

3-80-5-03 

C.D.(5%) : 0*677 


Seed mimberl 10 g 



Filled 





{a) Average 

336±l-54 

337±24-06 

339±53--06 

310±39-58 

(b) Range 

334-340 

286-388 

218-440 

220-386 

C.D.(5%) : 96*19 





Unfilled 





(a) Average 

732±16-10 

691 ±32-92 

702±23- 63 

722±5-93 

{h) Range 

693-750 

612-745 

650-750 

710-735 

C.D.(5%):87*36 


Oil percentage 



{a) Average 

39- 68±0-285 

40-35±0-629 

40-35±0-487 

41-12±0-462 

(IS) Range 

39-00-40-15 

39-10-41-75 

39-50-41-50 

40-00-41-85 

C.D.(5%) : 2*114 






Filled seed yield qtjha {estimated) 



8*45±0*16 

9-62±0-80 

10-85±0-85 

ll-30±0-86 


Thanks are due to Dr. T. N. Khoshoo, Director, 
National Botanic Gardens, Lucknow, for his kind 
interest in this study. 

National Botanic Gardens, K. R. Khanna. 

Lucknow, K. K. GUPTA. 

September 17, 1977. 
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ONE NEW INTERSPECIFIC HYBRID IN THE 
GENUS PASSIFLORA 

Introduction 

Ol’ the 4GO knoan species of the genus Patsiflora abo. t 
50 to 60 bear edible fruits. Probably all these are 
indigenous to American tropics. Although a few species 
have been introduced into tropical and subtropical 
regions and have become the basis for local industries, 
the majority of the edible passion fruits are unknown 
Outside these limited areas where they grow wild or 
are sometimes cultivated. 

Nakasone et al.^ have obtained a hybrid between 
P. edulis f. flavicarpa and P. edulis. This cross has 
opened the door for the development of new and 
useful varieties combining desirable traits from botl^ 
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Tabll: 1 

Size of hybrid Passiflora fruit, seed, production of normal and aborted seeds in relation to hormone treatment 


Tieat- 
Horinone ment 
Ciossing No. of GA lAA 
combinstioTi crosses (O.TJ) (100 ppm) 


Size of frii it Size of seed 

No. cf fruits (me.’n in mm) No. of seeds (mean in nim) 


GA lAA Length Breadth Normal Aborted Length Breadth 


PJncarnaia 10 5 5 Nil 3 46 32 7 54 6 4 

X 

F. quadrangular is 


parents. A list of hybrids among Passiflora species has 
been presented in a review by Martin and Nakasone^. 
Beal-'* has produced hybrids by crossing P, eduUs with 
P, caerulea and P. incarnata. Recently, new hybrid 
combinations have been . produced by Ruberte and 
Martin'^ and by Payan and Martin^. 

In the present study an attempt has been made to 
overcome a barrier leading to a successful hybridization 
between P. hi earn at a and ^ P. quadranguhris. Both 
these species belong to the subgenus GranaiiV.a 
(Kallipf^), Passiflora inearnata, one of the most 
important species which flowers almost throughout the 
year is disease and wilt resistant. It does not set fruit 
owing to pollen abnormalities and hence w»as used as 
a female parent. 

Materials and Methods 

A cross between .9: P- incarnata and j P. quadran¬ 
gular is was made in the Botanical Garden of Chowgule 
College, Margao, Goa. In both these species the 
•chromosome number is 2n — 18. Complete Incom¬ 
patibility has been observed in P. incarnata. It is due 
to pollen abnormalities and stylar inhibition of.pollen 
tube growth. Several crosses were made between 5 
quadrahgularis and j incarnata but yielded no 
fruits. 

Pollen grains of P. quadrangularis were dusted on 
previously emasculated flowers of P. incarnata. Polli¬ 
nation was effeaed at the normal time of anthesis of 
the flower or somewhat later tvhen pollen from 
P. quadrangularis was available. Pollinated flowers 
were bagged and labelled. The sign of successful 
fertilization was noticed three days after cross polli¬ 
nation. To prevent abscission, indoleacetic acid 
(100 ppm) and 0 * 19 ^ gibbereliic add were sprayed 
On the developing fruits. Fruits abscised after 7 days 
when 0*1% gibberelHc acid was applied. Length and 
breadth of fruit obtained from spraying of indoleacetic 
acid w^ere measured. 


Results and Discussion 

Hybrid fruits were ovoid, oblong, pubescent with 
ridges and soft in texture. They were much smaller as 
compared to those of P. quadrangularis while F, incar¬ 
nata does not set fruit. The hybrid fruits, when 
opened, had a sweet smell and contained large quanti¬ 
ties of aborted seeds. Very few normal sized seeds 
were obtained. 

Physiological barriers to crossing exist between 
P. quadrangularis and P. incarnata although the time 
of anthesis and rime of receptiveness of stigma of both 
these species are more or less the same. For P. incat' 
nata the time of anthesis is 9 a.m. and receptive tinu 
of stigma is 11-30 a.m. and for P. quadrangularis the 
respective riming are 8-30 a.m. and 11 a.m. to 4 p.m. 

Beal*^ has obtained a hybrid from Q P» eduUs 
(FiJ X P. incarnata. Payan and Martin^ have obtained 
a large number of hybrids among Passiflora species 
bur P. incarnata was nor used in any of the crosses. 

Payan and Martin^ have used three plant growth 
substances, viz., gibberelHc acid, a-napthalene aceta¬ 
mide and indoleacetic acid. These were mixed at con¬ 
centrations of 1% and 0*1% ia lanolin. They have 
noticed that 1% gibberelHc acid is the most effica¬ 
cious, foUowed by a-napthalene acetamide. To pre¬ 
vent abscission or to stimulate fruit set we used 
indoleacetic acid (100 ppm) and 0*1% gibberelli. 
acid but obtained positive results after spraying indole- 
r cetic acid of 100 ppm concentration. 

We have obtained a very few normal sized seeds 
(. in number) from 5 hybrid fruits while the majo¬ 
rity of seeds were abortive. Beal^ has, obtained 45 seeds 
out of which 10 were aborted from hybrid fruits 
resulted from a cross between P. edulis (F^) and 
and P. incarnata. Payan and Martin.5 obtained all 
aborted seeds from such crossing combinations such 
as the following : P. eMis X P. maliformis ; P. lauri- 
folia X P. edulis ; P. quadrangularis X P. edulis. 
They have also obtained mainly abotted seeds with 
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a apparently normal seeds from the following 
crosses : P. data X P- Mis. P. alata X P- 
folia; P. eduUs X P* caerulea. 

In the presenc study P. incarnata could not be used 
as a male parent because of pollen abnormalities and 
hence it was used as a female parent. Payan and 
Martin’ have observed differences in reaction of 
species P. eduUs f. fiavicarpa which proved to be 
quite fertile when used as a female, but was com¬ 
pletely unsatisfactory as a male parent. They have 
also observed that P. laarifolia, a highly self-incom¬ 
patible species that seldom sets seed in self-pollination, 
proved to be an ei'licient male parent. 

This study shows very clearly that the self-incom¬ 
patibility found in many passion fruit species, and 
believed to result in very poor pollen tube grow'th, 
was not a barrier to interspecific crosses. Pollen 
germination and tube growth appeared perfectly nor¬ 
mal in P. (//ladrang/daris but not in case of P^ incm” 
uata. The only obstacle to hybridization was a failure 
of hormonal stimulation. When growth-promoting 
substance (indoleacetic acid) was applied to the ovary, 
fruit set was promoted, and fruiting could be normal. 
None of the seeds germinated but it does not mean 
that the seeds from hybrid fruits contained aborted 
embryos as their abortiveness could have been confirme 
only after trying to germinate them in embryo culture 
chamber. 

Authors thank CSIR for the financial assistance. 

S. P. Chowgule College, G. B. DlxlT. 

Margao, Goa 403 601, S. G. TORNE. 
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INVESTIGATIONS ON VASCULAR BROWNING 
IN the ROOTS OF ROOT (WILT) DISEASEO 
COCONUT (COCOS NUCIFERA LINN.) 
Vascular browning/discolouratlon In plant parts 
has been reported as a characteristic symptom of certain 
plant diseasesi'2. Root (wilt) disease of conconut is of 
uncertain etiology but suspected to be pathogenic in 
nature'^ Earlier investigations have shown that in 
apparently healthy roots of diseased, and, apparently 


healthy palms of root (wilt) affected area, vascular 
browning occurs in the order of 20 to 88% and 20 to 
35G respectively, which did not exist in the roots 
of palms from a healthy area^^'^\ These observations 
merit annsiderafion since emphasis was given by 
coconut research workers in the past to isolate 
patnogens from vascular tissues showing browming. 
The browning or dis(X)louration of tissues when 
they are cut and exposed, can be attributed to auto¬ 
oxidation and increased activity of oxidising enzymes 
too'^"‘k Detailed studies were, therefore, undertaken 
to ascertain the occurrence of vascular browning, its 
nature and extent in the roots of coconut palms. 

Apparently healthy (AH) root tips from different 
depths of the soil and distances were collected during 
rainy and summer seasons from 25 palms of healthy 
area and 4^ apparently healthy ( AH) and 65 diseased 
palms of diseased area, belonging to West Coast Tall 
(WCT; variety of coconut. The condition of palms 
was judged on the basis of symptoms described by 
Radha and LaH^'. In total, 476 root tips consisting of 
100, 146 and 230 roots from healthy, apparently 

healthy and diseased palms respectively were examined. 
Root tips (about 10 cm length) were cut and kept in 
water and antioxidant solution (2%, ascorbic acid/ 
mercaptoethanoU separately in the held itself. They 
were soon brought to the laboratory and split longi¬ 
tudinally into two equal halves, cleaned and transferred 
into water and anti-oxidant. About one cm length 
including root cap was discarded from root tip. Free 
hand sections, from 2-5 cm of root tip were cut in 
respective solutions and examined immediately under 
microscope. Apparently healthy root tips/ kept in 
water/antioxidant for about half an hour on critical 
examination when showed any external lesions, were 
not considered as AH and discarded. 

Microscopic examination of root-sections, immedi¬ 
ately after sectioning in water or antioxidant did not 
reveal vascular browning in any of the roots collected 
from healthy, AH and diseased palms (Table 1). In 
water, after the lapse of about 2 minutes, most of the 
sections showed general very pale browning. The root 
sectioned in water when kept for about 5 minutes and 
more, showed browning of all the tissues including 
vascular ones. But sections in antioxidants did not 
produce any such discolouration. Thus browning of 
root tissues, sectioned in water is not original but 
only an after effect caused by oxidation. 

Antioxidant prevented further browning of tissues 
but did not remove stationary discolouration. Experi¬ 
ments revealed that the superficial browning of tissues 
developed in water due to oxidation is removed by 
repeated washing in water followed by antioxidants 
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25 
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47 
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65 
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nil 

only one 

2.10 
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* 2% ascorbic acid or mercaptoethanoJ. 

but original discolouration of tissues was not removed. 
This is evident by certain exceptional observations, 
where irrespective of the condition of palms three 
roots, out of 476 roots examined, showed non¬ 
specific discolouration in both water and antioxi¬ 
dants. One root-section had dark walls in two to three 
cells between largest metaxylem and the second had 
general discolouration of an entire section. In the 
third root non-specific discolouration/browning was 
noticed in the stele of one of the seaions in antioxi¬ 
dant. But the remaining section of the same root 
either in water or antioxidant did not show browning. 
This further proves that original brown colour of 
tissues is not washed off by antioxidant solution but 
it helps in understanding natural discolourations of 
tissues. 

These results bring out that vascular browning does 
not exist in situ in externally healthy roots of disea¬ 
sed palms to any significant level. In the present 
studies, particular care was taken in selecting appa¬ 
rently healthy roots and reducing the chances of mecha¬ 
nical injury, folding of roots and auto-oxidation and 
completing sectioning and microscopic examination in 
shortest time. These might be the reasons that the 
roots sectional in water too did not show vascular 
browning in this investigation. 

Central Plantation R. Snehi Dwivedi. 

Crops Research V. P. POTTI. 

Institute, B. SUMATHY KUTTY Amma. 

Regional Station, M. P. Govindankutty. 
Kayangulam, J. J. SOLOMON, 

Krishnapuram 690 533, N. P. Jayasankar. 

India, 

July 25, 1977: 
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PHOTOSPOROGKNKSIS IN (JiRCOSrOR i 
PERSONATA AS INFI GI NGI D BY . 

RIBOFLAVIN AM) MALONK’ \( M) 

It was earlier reported from this lalMuattuy’ '* 
Ccroospora retjuio'd lirjif ftn sp.ntP.u'. 

ami filar glycine as nitrogen stuiric .md lihttilavjtj 
malonic acid added to the medium, tousider.il'vli 
hanced light-induced sporulatioti. GIy< im .dso '.ft:: 
lated growth of the fungus- and part of the iiurf . 
in spore numbers could have been the cotisequencr 
the increased biomass. The possibility remain = 
however, that the sensitivity of the fungus t\) liy 
had actually been increased by these compountls. T" 
experiment reported here was meanr to test 
possibility. 
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Table I 

Effect of glycine, riboflavin and malonate on light-induced spondation in Cercospora personata 

Duration of light-treatment and % of colonies sporulating 


Medium 



0 min 

1 min 

5 min 

15 min 

30 min 

60 min 

Czapek’s 

1 

1*5 

1 

4*5 

9 

15 

do. with glycine 

1*5 

15-5 

35 

52*5 

61 

84*5 

do. with riboflavin 

1 

9*5 

11 

19 

26*5 

28 

do. with malonate 

2 

10 

17*5 

21 

19 

17*5 


Czapek’s medium either had the NaNO^^ replaced 
by glycine or was amended with riboflavin (2 gg/nil) 
or malonic acid (O'01 The media were inocu¬ 

lated with a suspension of spores prepared from a 10 
days old light-grown culture. The inoculated plates, 
after 3 days in darkness, were exposed on the 4th 
day to varying periods of light (1 to 60 min) from 
black light lamps (40 W Sylvania BLB; at a distance 
of 10 cm). The percentage of colonies sporulating in 
each plate was determined after 24 hours. The results 
are presented in Table I. 

It was observed that the proportion of colonies 
sporulating was greatly increased by glycine, riboflavin 
and malonate. With glycine more than 50% of the 
colonies had sporulated after exposure to light for 
only 15 minutes. In the control plates only 15% of 
the colonies showed sporulation even with 60 minutes 
of induction. Since a colony showing even a single 
spore was taken as 'sporulating’ the extent of growth 
did not affect the results in this method. It could, 
therefore, be concluded that the sensitivity of the 
fungus to light was greatly enhanced by these com¬ 
pounds. 

Thanks are due to the C.S.LR. for financial 
assistance and to the Director, University Botany 
Laboratory, for facilities. 

Llniversity Botany Laboratory, R. N. SWAMV. 

Madras 600 005, K. Mani. 

August 3, 1977. 
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TRYPANOSOMA NE1NAVANA SP. N. FROM THE 
FISH, BARBUS GRYPUS HECKEL IN IRAQ 

Trypanosomes are not uncommon in fishes^'^ . 
several species have been recorded from cyprinid fishes. 
T. dk^anthohmmae from a cyprinid fish, has been 
recently reported from Acmithohrama marmid Heckel 
from Iraq^. 


The present communication describes a second 
species from the blood of barbel, Barbus grypus 
Heckel, collected from river Tigris, Mosul, Iraq. 

Fishes were collected with a sein during the 
summer of 1976 near Neamania village. Blood 
smears were made by streaking a drop of blood from 
the severed caudal artery on a clean glass microscope 
slide. Smears were air-dried, fixed with absolute 
methyl alcohol and stained with Giemsa’s stain. 
Measurements were made by ocular-lens micrometer 
under oil-immersion objective. 

Trypanosoma neinavana sp. n. 

Diagnosis: Trypanosomatidae : Kinetoplastidae 

Honigberg, 1963, Polymorphic organisms; slender, broad 
and intermediate sizes can easily be distinguished in the 
preparation. All the three forms have the following 
characteristics : flagellum relatively .thin and long; 
undulating membrane present. kinetoplast oval to 
pyriform, relatively small, terminal at the end ; 
nucleus round to oval; cytoplasm alveolar with 
reddish-purple granules. No afflagellar organisms were 
seen but some were akinetoplastic, specially those of 
intermediate sizes. Dividing or crithidial stages were 
absent in preparations from circulating blood. 
Infection intensity was high ; one slide had more 
than 100 specimens. 

Slender form : Less abundant than intermediate 
sizes with a slender body. Cytoplasm stains light 
blue, is less alveolar and contains no myonemes. 
Nucleus stains dark pink, is sausage-shaped, positioned 
lengthwise in the body, and occupies the entire width 
of the cell. The undulating membrane is indistinct in 
this stage, but clear in intermediate forms. Average 
dimensions in microns (15 specimens) : Total length, 
36*24 (range 33'40-38*4l) ; body length, 18-37 
(16*7-20*04) ; length of free flagellum, 17*87 (16*7— 
20*01) ; nucleus length, 2-84 (2*51-3*34); nucleus 
width, 1*23 (0*84-1 *67) ; distance from nucleus to 
kinetoplast, 12*53 (10*02-15*03) ; nuclear index 
(posterior extremity anterior extremity), 1*83. 

Broad form- : Relatively rare. Cytoplasm stains 
intense blue, 2-3 parallel myoneme fibrilke. 
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Myonernes do not reach the two extremities. Nucleus 
stains light blue, is usually round to oval situated 
near the middle of the body. Undulating membrane 
is relatively narrow and indistinct. The average 
dimensions in microns (10 specimens) : Total length, 
47 (range 46*76-50* 10) ; body length, 30*39 
(30*06—43*73) ; length of free flagellum, 17*54 
(16*7-18*37) ; nucleus length, 4*18 (3*34-5*01); 
nucleus width, 2-5 (1*67-4*18) ; distance from 

nucleus to kinetoplast, 15*87 (15*03-16*7) . nuclear 
index, 1*27. 



Figs. 1-3- Trypanosoma neinavafia sp. n, from 
the blood of Barbus grypus Heckel. Fig. 1. Slender 
form. Fig, 2. Intermediate form. Fig. 3. Broad 
form. 

The identification of trypanosomes from fish involves 
the host and its geographical location, measurements, 
and structural characteristics^’'. 

In mensural analysis, the present parasite does not 
seem to resemble any of the known cyprinid trypano¬ 
somes. In body size it is dissimilar to T. Lucisci, 
T. carassi^ T. remaki. T. barbi, T. thicae, T. danilew- 
skyi and T. ahramidis or trypanosomes described from 
other fish families. In the length of the free 
portion of flagellum, the present form has a relatively 
long flagellum. It is longer than in T. harhi, 
T. tincae, T. ahramidis and T. carassi. Tr is slightly 
shorter than that of T. remaki and T. le/zcisci. Many 
polymorphic species of trypanosomes in their broad 
form, have a short flagellum, while the present para¬ 


site differs in having a relatively long flagellum. In 
this respect it is similar to T. gachuii described from 
Ophicephalus gachua /n India^. 



Figs. 4—6. Photomicrographs of Trypanosoma nehuh 
vana sp, n., X 2,300. Fig. 4. Slender form. Fig. 5. 
Intermediate form. Fig. 6. Broad form. 

A single species, T. harbi^ was described from the 
genus Barbus (— Barbus fluviatilus) in France'h 'Flu 
present parasite differs from T. harbi in several 
respects, such as polymorphism, presence of myonemes 
and a long flagellum in the broad form, host species 
and in the measurements. 

. -In Iraq, the only fish trypanosome, T. acanthohramac 
was recovered from Acanthohrmna marmid Heckei 
(Family Cyprinidae)The present species differs 




i nl. 47. No. ! 1 
Juii. 5. 1978 J 


Reviews 


35 


‘listiticLly iroin 7‘. acanthobramae in several aspects. 
It exhibits prunoiuiced polymorphism, the broad form 
Ikvs evident myoncmes in its cytoplasm, the undulating 
nu-nihrane is small and lastly the. Irce portion of 
llagellum is thin and slightly small. 

It seems clear irom the above that no known 
i rypaiio.some corresponds to the present form. It is 
the re (ore designated as Trypanosoma nchiavana. 

'I’he author is grateful tor the help provided by 
Hr. D. Ik'cker, Battelle, Pacific Northwest 

l.ahttratories, U.S.A., lor his valuable suggestions and 
tnatuiscripf review. 

Zoology Laboraivtry, Zohaik iHRAliliMM PA'I’IOIIY. 
t’ollegc' of Agriculture and 
1*0 rest ry, 

1 lammam AL-Alil, Mosul, Iraq, 

}nly dfi, 1976. 
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Mathematical Analysis. By Profc.ssor V. Gimapalhy 

Iyer. {4'ala McGraw-Hill Pub. C\>. Idd.), 1977. 

Pp. 3.S2. Price : Rs. 21. 

A good irttining In real analysis is a must for 
aii\' student or researcher in mathemtitics. Though 
ill.- bot)k under review is meant to piovidc a basic 
couinc in real analysis at the Master’s Degree level 
lu liuiitin Universities, Prof. Iyer seems lo have 
taken ptiins in tlesigning the course suitable for 
an active vv(.)rking mathematician also. In fact, 
copious icfercnccs mentioned at the end of cacli 
chapter well substantiates this aspect. 

In the light of his matured experience of a 
quiirter century in teaching and guiding re.search, 
Ih'of. lyei- has rightly observed that a soumi 
knowlcd.uc of techniquics and results in cla.ssicat 
analysis is essential for a proper iinderslanding of 
the later developments like topology and functional 
amilysis. The learned author further observes 
"ii ih nty firm conviction that attempts to bypass 
them or assume them under general results in the 
later developments lead, at best, to superficial 
knowledge of these developments”. 

'Fhc dilferenl topics of analysis, usually found m 
dilferent hcH)ks, are brought together into one 
volume by the author. An exhaustive treatment is 
given to Lebesgue measure and integral including 


b’libini’s theorem. The detailed discussion of 
infinite series and classical summability methods 
including Ttuberitn theorems—generally not given 
the same attention in many books on analysis— 
deserves a special mention. The chapters on 
infinite series and summability methods constitute 
the second part of the text. The first part 
includes chapters on the Real Number system, Real 
valued functions, T^ehesgue measure and integral, 
Riemann-Steilljes integrals, Cauchy-Lebesgiic inte- 
grabs. Metric spaces, 1.-spaces and Topological 
spaces, Fourier series and transforms. 

'Phe style of presentation and inclusion of well- 
cluxsen illustrations and problems bespeak the sound 
pedagogical judgement of Prof. Iyer. The author 
has struck the golden mean between the prolixity of 
class-room notes and the brevity ol advanced texts. 
His style is crisp and clear, obviously in control of 
how the subject should be taught. 

Prof. Ganapalhy Iyer’s book is not just one more 
addition lo the list o-f already existing ones on 
real analysis by Indian authors. In tact it stands 
above all ils predecessors in I hat while it has 
avoided their drawbacks. Prof, lycrs text provides 
something positively substantial lo a student of 
analysis. 
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In conclusion, Prof. Ganapathy lyefs book has 
successfully fulfilled the requirements of the 
students of real analysis in bringing the varied 
topics of importance in one volume. The reviewer 
strongly recommends this book to be prescribed as 
a text in Real Analysis in all our Indian Universities. 
Inclusion of answers for problems at the end would 
have increased the usefulness of the book to the 
students. It is hoped that this minor drawback 
will be overcome in the next edition. 

N. RUDRaUAH. 


Computational Probability and Simulation. By 
Sydney J. Yakowtz. (Addison-W^sley Publishing 
Company, Reading, Massachusetts), 1977, P.p 
.xxii -b 240. Price : $ 22.50 Hard Binding, $ 12.50 
Paper Binding. 

The book on "Computational Probability and 
Simulation' by Sidney Yakowitz is a welcome 
addition. The author's approach to get a grasp of 
probability theory through computer experimenta¬ 
tion has a lot of merit in it. The brief treatment 
about generation of "random' numbers on computer, 
modern concept of randomness by ChaiUn and 
Kolmogorov and cautious notes on using these 
random numbers are veiy lucidly and competently 
handled. The other parts of the book dealing with 
gambler’s ruin, limit theorems, solution of linear 
equations, even though lucidly handled are quite 
routine and after reading the first chapter one gets 
somewhat disappointed to see a very routine treat¬ 
ment by the author. The chapter on Monte Carlo 
integration is quite elementaiy, and one would have 
liked to see many more applications of simulation 
methodology in a book with an emphasis on the 
simulation. The book may ser\^e an ideal starting 
point for those interested in grasping elements of 
simulation on computer, a rudimentary^ knowledge of 
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probability may be necessary even for these readers. 
They will be greatly helped by working out the 
illustrative exercises given in the book. 

S. Desi-ipande. 


Physiological Aspects o£ Crop Nutrition and 

Resistance. (Ed.) U. S. Gupta. (Alma Ram and 

Sons, Delhi), 1977. Pp. 383. Rs. 75.00. 

This book is a comjpilation of ken Chapters 
written by 14 different authors, each chapter having 
been written by specialists in the respective branch, 
The first three chapters deal with basic aspects of 
Crop Nutrition, describing the ion accumulation, and 
transport in plants and the nutrient requirements of 
different field crops. The next three chapters cover 
the influence of external factors including foliar 
sprays, soil pH and environmental pollutants on 
crop growth. The next four chapters deal with 
adverse environmental conditions including cold 
injury, water-logging, soil compaction, salinity and 
sodicity on crop response. The last chapter 
written by the Editor. The book written and com¬ 
piled to pool the latest information on each branch 
of Plant Physiology has taken a good shape and 
forms a cogent reading. The Editor needs to be 
congratulated op this accomplishment. Perhaps the 
authors have purposely kept at the minimal level 
the biochemical aspects of Plant Physiology. The 
various examples given to illustrate the physiologi¬ 
cal reactions, with reference to plant growth and 
soil-plant interactions are weilcome features of 
the book. There are a few printing mistakes whicii 
could have been avoided. Also, more text figures 
to illustrate some of the basic aspects of Crop 
Nutrition and Resistance would have added further 
to the value of the book. 

G. Rangaswami. 
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STUDY Ol’ MOLECULAR REORIENTATIONS IN BENZIDINE HYDROCMLORIDE AND ANILINE 
HYDROCHLORIDE BY PROTON jMAGNETIC RESONANCE 

S. C. MISHRA, R. C. GUPTA and USHA BAJPAI 
Physics Departmentj Lucknow University, Lucknow 226 007, India 


Abstract 

Bjoad line proton magnetic resonance investigations were made on polycrystalline 
benzidine hydrochloride and aniline hydrojhloride in the temperature range 77° K-6()0° K and 
77° K—470° K respectively at the resonance frequency 7*5 Mc/S. The second moment analysis 
shows that at 77° K, the crystal lattices of both the compounds are rigid and molecular reorienta¬ 
tions about the symmetry axis occur in both the cases at about 406° K and 255-6° K respectively. 
Any change in the crystalline structure is not suggested during the study at high temperatures. 


pRESEN'r study is oriented towards the study of 
molecular reorientations in benzidine hydro¬ 
chloride and aniline hydrochloride from the PMR 
technique which is an invaluable tooP in the field 
of spectroscopy. The study also affords the check 
of crystal structure of the compounds investigated. 

Authors- have discussed the structure of benzidine 
hydrochloride earlier. The crystal structure of 
aniline hydrochloride was determined by three 
electron density projeclions'b The unit cell dimen¬ 
sions arc a - 15-84, h - 5-33 and (• = 8-58 A and 
rr; 101° and 7 .tr 4. The three NH.f ' groups, 
situated at the vertices of a trigonal pyramid 
surround each Cl atom. The co-ordination around 

the N is nearly tetrahedral with Cl. N-C = 

no, 117 and 117’. The shortest intcrmolecular 

distances are C.C 3-85, C,. Cl = 

3-85, 3-93 and 4-18 A with Cl . NH.{' 

3-16, 3-16 and 3-18 A and Cl .N-Cl = 106, 

106 and 115°. The structure consists of cation and 
anion layers parallel to he. The angles between 
(he planes of benzene ring in the adjacent molecules 
arc 64'’ each. The structure explains good cleavage 
on (100) and (.011). 


Shcond Momi-nt Cai.cul/vttons 
'rhcorctical rigid lattice second moment consists 
:* two parts, the S, (intramolecular contribution 
•ising due to the interactions of protons of the 
mie molecule) and the S, (intcrmolecular con- 
ibution arising due to the interaction of protons 
r different neighbouring molecules considered up 
) 5 A’*). The S, is computed from the VanVlcck 
)rmula for polycrystallinc sample, given by 


S. 


715-9 


0 /. 


gauss- 


( 1 ) 


■N i>k 

^herc r is the interproloii distance of /th and km 
TOton and N represents the number of protons 
onsidered. 


Authors have reported previously- the theoretical 
rigid lattice second moment of benzidine hydro¬ 
chloride to be 15-16 G^, Sj being 8-96G2andS:> 
6-2 G-. The value of for aniline hydrochloride 
was calculated from the positional coordinates of 
the protons of the sample using equation (1). The 
positional coordinates were obtained by constructing 
a model with the help of the given bond lengths 
and bond angles-^ and these data were supplemented 
by the international tabled* of atomic coordinates. 
The S|, diLis, came out to be 5-86 G-. The S., was 
calculated from the formula of Smiths. 

Su 358-1V)~i (1) 

where is the number of protons in the unit cell, 
V is the unit cell volume, M equals cut off radius 
and R is the proton radius ; and was found to be 
equal to 1 -57 G-. The comparative method of 
Andrew and Hades'^ for evaluating could not be 
used which would have offered an opportunity to 
check the value as obtained by equation (2). The 
total theoretical rigid lattice second moment thus 
comes out to be 5-86 ~\- I 57 = 7-43 G^. 

The experimental second moments were calculated 
from the expression 

” oo 

S..J 1.. . ^0.) 

I H,) 

where is the resonance field value and g(H) 
is the line shape derivative. Equation (3) is 
simplified to S = ^ h’^ /(//)/3 :i/(/0 by the applica¬ 
tion of trapezium rule to integrals, where /i = H — 
and / (//) is a function of h in arbitrary units. 
At 77° K. the experimental second moment for 
benzidine hydrochloride was computed to be 
15-83 G2 and 8-24 G^ for aniline hydrochloride. 
The variation of second moment with temperature 
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far benzidine hydrochloride is shown in Fig. 1, and 
Fig. 2 represents second moment vs, temperature 
curve for aniline hydrochloride. 



tempermuke CK) 

Fig. 1. Second moment v^. temperature curve for 
benzidine hydrochloride. 



TEMPERPiTUREC'^l^) 

Fig. 2. Variation of second moment with 
temperature for aniline hydrochloride. 


The experiments were performed at Tata Institute 
of Fundamental Research (Bombay) using Varian’s 
variable frequency spectrometer of 12 inch magnet 
system at 7*5 Mc/S. Distortion was almost 
avoided by using quite small modulation amplitude ; 
77® K study was made by immersing sample in 
dewars of liquid nitrogen. High temperature was 
achieved by flow of hot nitrogen. The temperature 
monitoring was achieved by thermocouples. 

Discussion 

Molecular Reorientations in Benzidine Hydro¬ 
chloride.-^The theoretical rigid lattice second 


moment (l5*I6Ci“) tallies I’avourahly with the 
experimental second moment al 77 K. (15*8.1 n 
1 G-). This supports the assumptions regarding the 
structural features and also suggests that the 
lattice is rigid at liquid nitrogen lemperaliirc. The 
second moment is roughly constant up to 4(K1 K 
thereby implying that any type of motion 
virtually absent up to this teinpciaturc, which 
quite high. This indicates that because of chloro 
addition to the protons of the amino groups 
the two extremities of molecules, the resulting neo 
work of atoms in the close vicinity of the ring 
has achieved a stability and the chk>rt> atltfilioo 
occurs bv strong links-'^’-h 1’his is to be noted that 
amino group reorientations in bcnzicline^'* occurs u! 
about 253® K. The .second moment rapitlly lalb^ 
off as the temperature is increased just Ixryond 
400° K, which indicates the onset of some type id 
group rotation or molecular reorientation. The 
rotation of amino group which exists in bomuf 
conditions does not appear to be reasonable. 'Fhc 
l.R. studies of halo compoimds also suggest 
accordingly. Thus considering the reoricntalion. ot 
molecule about the symmetry axis, the intra 
molecular contribution (S^) is shown* • to reduce 
by a factor F = 1/4 (3 co.s- /• ^ — I I - where is thr 
angle between the axis of rotation and the line 
joining the yth and kih nuclei. The reduced 
was evaluated tO' come out 5*6 G- approximatciv 
The reduced (S 2 ) was obtained following Andrew 
and Fades'*' who have shown that vS., is reduced tu 
such cases by a factor of 0*24. 'Phis gives a vahir 
1*49 G- for reduced So. The total value of the 
reorientational second moment thus comes out 
be 7-10G-. It compares favourably with the secoiui 
moment 7*66 G- observed at 405'5' K. 'Flic scconi 
moment remains practically constant onwards suggest 
ing no change in the crysUiIline struclurc**% I'hc 
approximate value of the activation energy w;t^ 
calculated from the formula of Waugh a^ul Fcdint^. 
E “ 37 T^ (Cal/mole) where H is tfic ener:.*A 
b'crrier and T is the temperature al which line 
narrowing occurs and rough activation energy fi^i 
the motion comes out to be of the order of 15*00 K 
Cal/mole. 

Molecular Motion in Aniline Hydrochtorhle.- --The 
observed second moment at 77° K (8*24 ± 1 O-? 
agrees, within the extent of experimental error. 
with the theoretical rigid lattice value (7*43 
This suggests the freezed state of molecular motions 
at 77° K and shows lattice to be rigid. Again it 
confirms the electron density projection structure. 
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up to 255® K the second moment is practically 
constant and this suggests the absence of any sort 
of torsional oscillations which often occuri^ in 
amino compounds. After this temperature, the 
second moment rapidly falls off from the rigid 
lattice value indicating the onset of some motion 
in the molecular space. The way the molecule.s 
link, the spatial location of amino protons and 
their strong binding with halo atom, may safely 
rule out the possibility of rotation of bound amino 
group. We . thus consider the probability of 
molecular rotation. The reduced calculated by 
method of Gutowsky and Pakeii comes nearly to 
be 3-01 G- and reduced So was found to be 0*37 G- 
(Andrew and Eades'^). The total second moment 
3-38 G2 thus remotely compares with the observed 
second moment value of (4-45 ± 1 G^). The 
second moment afterwards decreases gradually up 
to the melting point. This fall perhaps may be 
due to tendency of the amino proton oscillation at 
the input of large thermal energy of this range. 
The approximate value of activation energy for the 
reorientation was found to be the order of 
7*8Kcal/mole (Waugh and Fedin^^). 

Authors gratefully thank Prof. Vijayaraghavan 
(TIFR, Bombay), for providing experimental 
facilities, Thanks are also extended to Dr. B. G. 
Gokhale, Head of the Department of Physics, 


Lucknow University, Lucknow, for his interest and 
acknowledgement. 
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PRODUCTION OF ZINC BICRYSIALS BY MODIFIED B1UDCM.A.N TECHNIQUE 
GOPI MENON AND A. S. THATTEY 

Department of Metallurgical Engineering, Indian Institute of Technology, Powai, Bombay 400 076 


ABSTRACT 

An account is given of a modified Bridgman technique for the production of bicrystals of 
zinc. The present te.hnique, in addition to being simple and fast, allows the production of zinc 
bicrystals free from striations with better perlection. The use of the same technique could be 
e.xtended to the production of bicrystals of other low melting temperature metals. 


Introduction 

HE bicrystals of metals have been produced by 
a variety of techniques involving either solid- 
solid or liquid-solid equilibria. Of the techniques 
involving liquid-solid equilibrium, the crystal pulling 
technique^ and the' horizontal boat technique^ are 
the most important. The horizontal boat technique 
is simpler than the crystal pulling technique which 
requires rather complex equipment. However, the 
crystals produced by the crystal pulling technique 
have been found" to be of fairly high perfection 


compared to those produced by horizontal boat 
technique. 

One of the factors responsible for the lower 
perfection of the crj> staLs, produced by the horizontal 
boat technique, is the non-uniform heat flow from 
the melt, as the melt in this case is covered by the 
mould on three sides only. Moreover, substantial 
thermal convection currents, present during horizontal 
growth*^, tend to produce variable growth conditions 
leading to the- formation of striations in the crystal. 
If the convection is suppressed or eliminated by 
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crystals could be obtained - but then r ^ ^ experimental set up used in the 

of a» tetoiqoe i, 1 ^ ■ *“ i* X-d™ in Rs- 2. rL tomp^an.^ 

la the present work an attemnt hf.c w j gradients m the range of 16° C/cm to 25" C/cm 

ments involving different lowering rates and | 2 

temperature gradients have been carried out [-—— - 

Experimentai, Procedure 

IJho principle on which the present work is ^ 

based as a simple extension of the Bridgman 

techmque used for growing single crystals. A W ^ / 

specially designed pyrex mould providing two ^ '' 

independent sources for nucleation as shown in / \ 

Jg. 1 has been used in the present work for the V/ / \ 




Etc. 1. Pyrex mould. 1 and 2, Arms containing 
igle crystal; 3, Region of bicrystal ; 4, Vacuum. " 


coining Tu 

wM., i„ r;i: »««•»“ 


>duction of bicrystals. The mould containing the 
tal, sealed under vacuum, is lowered into a vertical 
nace at a controlled rate through a definite 
t^ratoe gradient. Since solidification will start 
the tips of the two arms, one can expect a single 
leus, to survive after competitive growth in each 
the arnis. On passing beyond the arms upwards, 
frozen metal should conast of a bicrystal with 


experimental procedure was as follows : 
zinc ofvacuum with 

tacihtate lowering of the mould. The mould was 
preheated oven and allowed 

coolinv differential 
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vertical i^ratiicol furnace at a selected rate in the 
range of 3 cm/hr to 12 cm/hr. 

After the crystallisation was coinplcted, the 
mould was carefully broken open and the 
crystal extracted. On being subjected to a 
sharp tap at low temperature the two arms 
showed perfect cleavage along the basal plane 
thus proving the single crystallinity of the arms. 
Once it was confirmed that both the arms were 
single crystals, the sample was cut in the bicrystal 
region and was polished itsing stand’ard metallo- 
graphic techniques for microscopic examination, 
A chemical polishing reagent*^' consisting of a 
freshly made solution containing equal parts of 
concentrated nitric acid, hydrogen peroxide and 
ethyl alcohol was used. TTie specimen was then 
etched with concentrated hydrochloric acid and 
examined under a metallograph. Microscopic and 
the X-ray dilfraction examination of the product 
confirmed its bicrystallinity. 

Rixsults and Discussion 

Four sets of grt>wth conditions have been tried 
t>ut and the summary of the experimental results is 
prcscntetl in 'fable I. It can he seen from the 
resuhx tabulated in Table I, that the growth of 


from the melt is non-utniform. In the present 
technique the inch is covered completely by the 
mould and therefore the rate of heat transfer is 
more uniform. Secondly, the strong convection 
occurring in the horizontal boat tochnique, above a 
critical value of the horizontal temperature 
gradient, is absent in the present technique because 
the temperature' gradient is parallel to the 
gravitational axis. Therefore the striations occurring 
due to the substantial thermal convection currents 
in the horizontal boat technique do not exist in 
the bicrystals grown by modified Bridgman 
technique. 

Tn concluision it may be pointed out that : 

(/) Tho modified Bridgman technique allows the 
use of a fairly wide range of growth para¬ 
meters and is a relatively simple and fast 
technique and 

('//) The perfection of the bicrystals obtained by 
modified Bridgman technique is fairly high 
as the formation of striations during growth is 
suppressed. 

It is suggested that the modified Bridgman 
technique could be applied to produce bicrystals of 
several other low melting temperature metals. 


l ABi.r: I 

Summary of iifc experimemul results 


F.xpcrimcnt 

No, 

1 

2 

3 

4 


Lowering rate 
cm/hr. 


3 cm/h r 
3 cm/br 
12 cm/hr 
12 cm/hr 


remperature 

gradient 

16’C/cm 
2.V‘ C/om 
16 ’C/cm 
25" C/cm 


Aim I 


Single crystal 
Single crystal 
Single crystal 
Single Crystal 


Ai-m 2 


Single crystal 
Single crystal 
Single crystal 
Single crystal 


Volume beyond 
the two arms 


Bicrystal 

Bicrystal 

Bicrystal 

Bicrystal 


bicrystals is favoured under the. conditions of 
lowering rates in the range of 3 cm/hr to 12 cm/hr 
ami temperature gradients in the range of 16*^ C/emto 
25C/cm. 'fhe technique reported in this paper 
has two important advantages over the horizontal 
boat technique as evident from the following 
liisciKssion. 

In the horizontal boat technique the crystals 
grown in a graphite boat arc covered from three 
sides only and therefore the rate of heat transfer 
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HOST-CELL MACRO MOLECULAR SYNTHESIS AND VIRAL RNA SYNTHESIS IN RINDERPEST 

VIRUS INFECTED CELLS 

K. PRAKASH, A. ANTONY and T. RAMAKRISHNAN 
Microbiology and Cell Biology Labora.ory, Indian Institute of Science, Bangalore 560 012, India 

Abstract 

The syntheses of cellular DNA, RNA and protein were studied in Vero cells infected 
^ with Rinderpest virus. The DNA synthesis was inhibited to a significant extent starting from 
the early period upto the late period after virus infection. The effect on RNA synthesis was 
negligible in the early period, but it was inhibited in the late period after virus infection. No 
signiiicant change in protein synthesis was observed during the early and late periods after 
virus infection. The synthesis of viral RNA was then studied in infected cells after inhibition 
of cellular RNA synthesis by using Aainomycin D and it was observed that viral RNA 
synthesis is completed in 4S hours after infection. 


1. Introduction 

INDERPEST virus (RPV) is a negative stranded 
RNA virus belonging to the paramyxo group 
of animal viruses and is antigenically related tc 
measles and canine distemper virus. Studies on 
the' effect of New Castle disease virus (NDV), a 
member of paramyxo< group, on cellular macro- 
molecular synthesis have shown significant inhibi¬ 
tion of DNA, RNA and protein syntheses after 
virus infection"^’-. On the other hand, studies on 
SV5 virus, which also belongs to the same group, 
showed no significant inhibition of cellular DNA, 
RNA and protein syntheses after virus infection^. 

In the light of the above reports, we have made 
an attempt to study the host-cell-virus interaction 
by following the syntheses of cellular DNA, RNA 
and protein in Vero cells infected with 
Rinderpest virus. Studies with specific reference 
ta viral RNA synthesis have also been made by 
shutting off cellular RNA synthesis to an extent 
of 95% in infected cells by using Actinomycin D. 
In addition, the different types of RNAs produced 
in infected cells have also been studied by 
employing rate zonal centrifugation. 

2. Materials and Methods 

The radioactive isotopes ^H-thymidine (Sp. 
Activity 10500 mCi/m mol), SH-Uridine (Sp. 
Activity 9700 mCi/m mol) and I'^C-algal protein 
hydrolysate (Sp. Activity 42 mCi/milli atom C) 
used in the study were obtained from the Bhabha 
Atomic Research Centre, Bombay. Eagle’s Minimum 
Essential Medium (MEM) was obtained from 
Centron Research Laboratories, Bombay. Actinc- 
mycin D and density gradient grade sucrose 
were obtained from Sigma Chemical Co.,, USA. 
All other chemicals used were of analytical grade. 

2.1 Cells and virus used .— ^Vero cells, a con¬ 
tinuous cell line derived from African green monkey 
kidney, were used for the propagation of tlie virus. 


Rinderpest virus, Kabete 'O’ Vaccine straiii 
(obtained from Serum Institute, Bangalore) was 
used in the present study. Vero cells were grown 
using Eagle’s minimum essential medium fortifi;:d 
with non-essential aminoacids, 4% goat serum and 
antibiotics in 10 ml screw capped tubes at a cell 
density of 0*4 x 10^ cells/ml medium. Rinderpesl 
viru^, having a titre of 10*^ TCTD50 was us:d 
Multiplicity of infection was 0*25. Virus ad^orp 
tion was done at 37° C for 1 hour. Uninfected 
cells of the same batch were put up as controls. 

2.2 Incorporation studies .—^Incorporation studies 
were carried out at 24 hour intervals after vim 
infection by incubating the monolayers in 1 ml o 
medium at 37® C for 4 hours in the presence o 
10 pCi/m\ each of ^H-thymidine and ^^H-uridin 
and 1 juCi of Algal protein hydrolysate 

Hank’s balanced salt solution fortified with 495 
goat serum was used as culture medium whei 
protein synthesis was studied. 

Infected cells were pre-treated with Actinomyci 
D (lO/ag/ml) for 2 hours at 37° C before additio 
of 10 yCiCi/ml of uridine (Sp. Act. 9700 mCi/r 

mol) when viral RNA synthesis was bein 
followed^. 

After incubation, the cells were washed wit 
phosphate buffered saline and mixed with 0*5 n 
of tris-magnesium buffer, pH 7*4, containing 0T9 
sodium dodecyl sulphate. Equal volumes of cel 
lysate were used to determine cold trichloraceti 
acid insoluble radioactivity. Radioactivity ws 
determined in a Beckman I.S 100 liquid scintillatio 
spectrometer. 

2.3 Extraction of viral RNA and characterh\ 
tion .—^RNA was extracted from infected Vero cel 
pre-treated with Actinomycin D for 2 hours an 
then incuibated for 8 hours in the presence < 
lOiuCi/ml m uridine (9700mCi/m mol) at 37° < 
The pre-treatment and incubation with label wei 
done 24 hours post-infecion. 
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I’Alraclion was done by using SDS~Phenol and 
prccipitaling with 2 vols. of ethanol after addition 
of yeast earrier RNA (500 /tg/ml). O'hc precipitated 
RNA was washed with ethanol : STE (sodium 
chk>ridc~1'ris-H.Dl'A hutrer, pH 7-4) and then 
layered on 15-30% sucrose (w/w in STE) linear 
gradients and centrifuged in a SW50 rotor in 
Beckman T2 uUracentrifuge at 45000 i*pni for 
4 hours at 4 ’ C'. Vero Mlarker RNA was included 
in the run. 

3. Ri'Suias AND Discussion 
'Vhe inhibition of cellular DNA synthesis after 
vims infection is shown in Fig. 1. Cellular DNA 
synthesis was inliibited to a significant extent, the 
final percentage of inhibition being as high as 90. 
It is probable that Rinderpest virus codes for a 
protein whieii inhibits cellular DNA synthesis or 
perhaps inhibits it, via its efl'ect on the host DNA 
polymerase. Inhibition of cellular RNA synthesis 
occurs in the late period after infection only. 



Fk;. 1. Profiles of cellular DNA, RNA and 
protein syntheses after infection with Rinderpest 

* • I !,.• I 

Virus. ' ^ 

This may probably be a result ol marked cytopathic 

cRcct which occurs only in the late period 

i>f infection when the infecte^l cells get rounded 

up, begin to coalesce aiul disturb the cellular 

integrity. ITe etVcct ol RPV infection on the 

cellular protein synthesis is negligible. Studies on 

Reovirus, a tloiible-stranded RNA virus, have shown 

that there is a specitlc inhibition ol celliilui DNA 

synthesis without concurrent inhibition of cellular 

protein syn t h esis*"** 

'fhe viral RNA synthesis profile is shown in. 
Fig. 2. Actinomycin D, a potent inhibitor of 
1>NA dependent RNA synthesis, was used at a. 
concentration of 10 Mg/ml which inhibited host 


RNA synthesis to an extent of 95%. The data 
obtained show that viral RNA synthesis is com¬ 
pleted by 48 hours and thereafter it declines. It 
appears that the synthesis of viral mRNAs (+ strand 
species) and genomic RNA is completed by 
48 hours. 



Fro. 2. Viral RNA .synthesis in infected Vera 
cells treated with Actinomycin D (10 Mg/nil) to 
shut oil* cellular RNA synthesis. 


Velocity sedimentation analysis of viral RNA pn 
huciosc iinear gradients have shown that three 
species of viral RNAs arc produced (Fig. 3) in 



Fig. 3. Velocity sedimentation analysis of viral 
RNA run on, 15-30% sucrose (w/w in STE) linear 
gradients. Centrifugation was done in a SW50 
rotor at 45000 rpm for 4 hours at 4® C. The three 
peaks have been assigned 50-55S, 35S and 18-22S 
values as seen from bottom to top. 
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infected ceils. By comparison with the S values 
of marker RNA, the three species have been assigned 
50-55S, 35S and 18~22S values as seen from 

bottom to top. This is in agreement vith the 
results obtained with other paramyxoviruses like 
New Castle disease virus"’SV5^ and Sendaii®. 

The interesting fact to be no?ed is that even at 
a very low m.o.i. (0*25), there is drastic 
inhibition of DNA synthesis and RNA synthesis 
is also inhibited in the early stages of infection. 
Thus, our results indicate that during RPV 
infection cellular DNA and RNA syntheses are 
inhibited, the former to a greater extent whereas 
cellular protein synthesis is almost unaffected. 
Efforts are under way to characterise further the 
viral RNA species and virion RNA by fingerprint 
analysis. 
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CENTRAL LEATHER RESEARCH INSTITUTE, MADRAS—SILVER JUBILEE 


The Central Leather Research Institute will be cele¬ 
brating its Silver Jubilee in 1978 and the Jubilee 
activities will be inaugurated on 31st January 1978. 
The activities include the 'Leather Week’ from Jan. 
31st to Feb. 6th covering a Seminar on ('Leather 
Auxiliaries” (Feb. 1-3), and International “Leather 
Fair (31st Jan.-6th Feb.) followed by a large number 


of other aaivities (International Seminars on "Lea 
ther Goods’’, “Transfer of Technology and Scientifii 
and Industrial Information Services”, lectures, .groui 
discussions, activities promoting exchange of know 
ledge, information and experience, etc.) through 
out the year. 
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On simplification, we get 




i=2 

'2 


Hence the first part of the theorem. 

For the second part, D = 0 reduces to, 

by making repeated use of the recurrence relation 

= # 4 *’ + »■ = 0 , 1 , 2 ,..^ - 1 , 

between the elements of BA (m, N, 2, t) and BA (/w, N 

2 , / - 1 ). 

This combined with the fact that BA (w, N, 2, t) 
is also a BA {m, Ki, 2, 2) we get m < N - 1, by 
Theorem 3.4 of Rafter and Seiden, for the given BA 
(w, N, 2, t). This is to be noticed here that in this 
case (i.e., when D = 0) the upper bound is not a func¬ 
tion of t. 

This completes the proof. 

The authors are thankful to the referee of Current 
Science for his valuable comments. 


M. L. Chandak 
B. L. Misra. 


Department of Maths, and 
Statistics, 

J.N. Agricultural 
University, 

Jabalpur (M.P.), 

June 3, 1977, 


1. Rafter, J. A. and Seiden, E., Annals of Statistics 
1974, 2(6), 1256. 


ULTRASONIC FARAMin'LRS OF DICARBQXYl ir 
ACIDS 

In the present investigation, an attempt has been ma;"* 
to apply both SchaafTs and Kittcls’ theories tn the lilt* • 
sonic behaviour of clicarboxylic acids. 

Using the composite ultrasonic intcrfcromctei" 
designed in this laboratory, the ultrasonic velocity ari 
temperature eoellicienr of veloiity of six dicarbrjx 
fatty acids in their liquid state at 170® C have 
determine^l and reported earlier^. Tlie variation o£ thm 
two jxirameters with uujlecular weight of the acid i'S 
plotted in Fig. 1. It may be f>bserved that ultra cor* 
velocity decreases, while the temperafure ajcfficient 
velocity increases with moleadar weight of the ac; 



Fig. 1, Dependence of ultrasonic velocity n 
170° C) and temperature cocflicicnt on molccrd.1 
weight. 

With a view to verifying whether these sub*ifA7 .1 
obey Schaaffs*^ theory or not, Schaaffs* paratneter % i 
been evaluated for the first time for sis dicaif’^** • 
acids using the previously published velocity arui ’n 
sity data-. The van tier Waals’ h, the rfTeitive ni- \ 
cular volume B, the space filling factor V/ autl ^ ^ 
sion factor V have been calculated using the 
formulae'* given below and shown in columns 4, 
and 9 of Table I. 
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S'/liaaffs’' parameters of the dicarhoxylic acids 


Acid 

Adi h.'.lic 
c.Jinpi cssi- 
biiily 

P ;; !()'“ 

(cm “V dyne) 

V Min 
(cc) 

Van dcr 
Wa.'Ts 
h 

(cc) 

6/4 

(cc) 

liUcclive 

molecular CV 10 
volume B (cmi/scc.) 
(cc) 

Space 
filling 
lector 
(/•/ . B/V) 

Collision 

factor 

S hfB 

Cilutaric 

6.T (VS 

1!4*87 

107-6 

26-90 

29- 14 

13*42 

0* 1168 

3*692 

Adipic 


134-28 

i23-9 

3I*4cS 

33*75 

15*40 

0*1146 

3*730 

Pimhic 

7TS7 

152-72 

143*4 

35-85 

38*37 

17* 12 

0*1121 

3*737 

S ihes ic 

8i*23 

\1\^T^ 

I6i*4 

40-35 

42-98 

18*93 

()• 1 102 

3*755 

A./.cl;' ic 

83*61 

191-43 

18(1-2 

45-05 

47-59 

20-87 

‘d)* 1090 

3*786 

Seli.'cic 

88 • 96 

2i()*41 

198-3 

49 57 

52*20 

22*77 

0- 1(82 

3*799 


whiTf M is (lu* inuU'ciilar wcii’lit, p is the density, T 
is ilu* ahsv)Iuic* temperature, C'- is the ultrasonic velo- 
(.ity, K is (lie i’as constant, is the radius of the 

molecule, N is the Ava.eadro’s number and V is mole- 
tul.ir volume (M /;). 

‘To test Sihaalls’ telatioiiship, 

c w ■ ' \v. f, (.n 

between sound veloiiiy and ip the space lillintj;, the 
piotlutt (,V lioni expelimeiual data ((hlumn 7 ol: 
Table i ) is jdoited ae.aiiisi the conij^uietl values ot B 

((.oliiuin () ol 'Table \) {tom Sthaa/ls’ atomic adtleadie*. 
The s.'iaph shown in Tie,. A shows a linc'ar relatitui- 
ship between ( \' aiul B. Points correspond ini’ to l’Iu- 
taiit and ailijut acids bill striilly on the line, wlule 
points <, oi respond in.!’ to other acids are seen to deviate 
sli.:’,h(ly Iroin the line, the deviation increasin.L!: with 

ini lease in nioli'c iilai wc-ieju ol the hi.i.’,Iier tuenihers 
of (he series. 'Tin,'; is in aceordance with Schaalls'^^ 

obseivatioti ol iiurease in (lie deviation c;radually 
Imm (he linear relationship whenever atoms or groui:)S 
in a nioletuk- arc- intteased. 

'The slope* ol (he line (W C.V/B), which represents 
the sound velocity when the entire volume of space 
is filled with molecules, comes out to be 4620 and is 
of the order ol sound velocity in solids. This is in 
.neueral a.ureemeut with die value of •l4‘5{) lor 'W 
obtained by Schaafls*^' in his experimental observation 
lor inire hydrocarbons. 


'Diie values ol: space iilhri.i’ {^f) are calculated and 
sliowii in column 8 of 'T'able 1. Space Tillini;, which 
.^ives the ratio of the volume actually occupied by the 
molecules to the molecular volume, can be seen to 



B (cc ) 

• Pig. 2. Dependence of sound velocity on mole¬ 
cular packing (C ™ W B/V) (Schaalfs’ Theory). 

decrease in higher members of the dicarboxylic acids. 
Decrease of space filling (rj) means scope for more 
compression. So increase of 'j] the adiabatic com- 
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Table II 

KliteVs parameters of the dicarboxylic acids 


Acid 

V„ 

(cc) 

V, = V - v„ 

(cc) 

CV„.10-5 

(cm>/sec.) 

V,/V 

Molar 

sound 

volume 

(cc) 

Ratio 

4* 

L 

(A.l 

Giutaiic 

95-10 

19-77 

23-11 

0-1721 

41-51 

1-424 

5-52. 

Adipic 

109-60 

24-68 

28-31 

0-1838 

48-07 

1-424 


Pimeiic 

124-10 

28-62 

32-08 

0-1874 

54-22 

1-413 

6-(bV 

Suberic 

138-70 

33-09 

36-47 

0-1926 

60-55 

1*408 

6 - 2 «r 

Azeiaic 

153-10 

38-35 

40-80 

0-2003 

67-03 

1-408 

6-4f- 

Sebacic 

167-50 

42-91 

46-43 

0-2039 

73-41 

1-406 

6- 6(».' 


pressibiiity (column 2 of Table I) and consequent 
decrease of velocity in higher members of the series 
is expected from the values of (‘r.-’) (column 8) and 
this expeaation is well supported by the experimental 
observation of decrease of velocity and increase of 
in higher members of the dicarboxylic acids. 

Collision factor is calculated from the formula 
s =bfh and is listed in column 9 of Table I. Colli¬ 
sion factors*^ which deviate from the factor of '4^ 
characters is tic of perfectly elastic collisions reveal that 
collisions in the substances under study are not per¬ 
fectly elastic. 

Kittel’s theory'^ is found to offer a natural explana¬ 
tion for the decrease of ultrasonic velocity in the 
higher members of the acids. For this purpose, values 
of -= (V— Y^)/V, which indicate the fraction 

of the available volume to molecular volume are calcu¬ 
lated and shown in column 5 of Table II. Here is 
the molecular volume at absolute zero when the liquid 
is hypothetically super-cooled to that temperature, 
is determined from Sugden’sS formula 

where is the volume at T° K and T^ is the 
critical temperature in °K. A plot of versus V 

(column 3 of Table 1) is shown in Fig, 3. The 
values of (V^/V) are increasing from 0‘1721 for 
glutaric acid to a value of 0*2039 for sebacic acid, 
the last member of the homologous series with the 
highest molecular weight. An increase in V^/V means 
scope for more compression. This results in an 
increase of compressibility and a decrease of ultrasonic 
velocity as one proceeds to the higher members of the 
series, a fact supported by the experimental curve in 
Fig. 1. ^ 



cular packing (Kittel’s Theory). 

Schaaffs and his collaborators^have shown 
the fundamental physical quantity involved in » 
transmission is the ’molecular sound volume* givers 
the formula 



where C-C^^sr^ and V = P. N- Here / 
length of * tht edge of the cubic cell 
ing the liquid as formed by a cubic lattice 
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(Kitiick's iuul C’oo in/scc as {;ivc'n by Schaaffs*’. 

As such, inolccul.ir sound vtjlunu’s oi ull the* cliciir- 
boxylic acitls arc Gikii luted and shown in column 6 
ol 'fable n. d'he ratio '<!>'' of mt>lecular sound volume 
to ellective molecular volume (B) is shown in column 
7 of 'fable 11 and found to be constant with a value 
of I ••11 for dicarboxy acids. 'fhe addition of CH^ 
.uroup is found to increase the molecular sound volume 
by a value of 6*32 in dicarboxy acids. It is possible 
to evaluate the leni'th ‘L‘ of the side of the cubic cell 
using the ratio '</>' from the formula 



llcic* the symb\)Is have* the usual meaning, 
'fhe values so evaluated are shown in the final column 
of 'fable II. If is instructive to note that the size of 
the cubic cell increases in higher members of the dicar¬ 
boxy acids. 

In conclusion, the authors wish to exjsress their 
g,rateful thanks to Piv>f. K. V. Krishna Rao, ITcacl of 
the Department of Physics, for providing the necessary 
facilities. 

Departmetit of Physics, C RACiiiOPATiU Rao. 

University College of Science,?. SUBUAHMANYAM. 

()smania University, 

Hyderabad 300 007. 
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RKACnON OF 4 Al.KYLNAPmilOLS Wnii 
(: A RB( ) N ris IR A Cl I LOR IDF 

In our earlier publicarionsk wc have reported the 
syntheses aiul the reactions of d-alkyl-l-trihaloalkyl- 
2, S-cyclohexatlicnotics hy the application of fhe Zinckc- 
Suhl reaction itwolving fhe reaction of P-alkylj,shcnol.s 
with carbon retrachloride (or carlx)n tetrabromide) in 
tlie presence of the corresponding anhydrous aluminium 


halide. The reaction has been extended to the 
•1-alkylnaphthols and the results are reported here. 

The reaction of 4-mcthyl-l-naphthoP with carbon 
tetrachloride in the presence of anhydrous aluminium 
chloride, using molar prox^ortions of the components, 
allorded the expected 4-mcthy.l-4-trichloromethyl-l- 
(4H)-naphthalenone (I) isolated as a pale yellow 
liquid (b.p. 190 /10 mm oil bath temperature) in 
about 5% yield. It gave the expected elemental 
analysis and its i.r. siDCctrum showed a carbonyl band 
at 1680 cm~^. Its 2, 4~DNP and oxime were crystalline 
Solids, m.ps. 224—25“ and 140—11“ respectively. The 
naphthaleiione failed to undergo the rearrangements 
with PClr^ or with PPA occurring with the corres- 
X:>onding 2, 5-cyclohexaJichonc derivatives^. 

4-PthyI-l-nai:)hthol'^ (II) was prepared by tlie 
Clemmensen reduction of 4-acctyl-l-naphthol. During 
the reduction, besides H, small amounts of a yellow 
oil (yield 2%) was also isolated by chromatographic 
separation (benzene fraction). It was distilled at 
200“/10 mm and TLC showed it to be a single 
substance (III). The elemental analysis and mass 
spectrum (M‘'‘ 174, other peaks at m/c 145, 131, 

117 and 91) indicated its molecular composition 
as The I.r. spectrum did not exhibit any OH 

band, but a distinct band was obtained at 1680 cm"^ 
showing the presence of a carbonyl group and this 
was confirmed by, the formation of a crystalline 
2, -l-ONP, m.p. 1H7-8S“. The n.m.r. of III showed 
sig.ials at A 1*0 (3H, t, al, CH.j), <51-3--2-9 
(7ir, m, 3-67/. and CPI), (5 7*2 -'7*7 (3H, m, 
C;U, C,dl and eVD, ()S-1 (IH, m, CgH). 

From the above data, the compound was assigned 
the structure us 4-et:hyl-l^ 2, 3, 4-tctrahydro-naphthaIen- 
1-onc (HI). The latter comx^jound has been described 
in literature'^ as an oil but since it was not available 
for comparison purposes, it was synthesised by an 
unambiguous route as follows. Condensation of 
propiophenone and diethyl succinate in the presence 
of I'ajiassiiim under the conditions of Stobbe conden¬ 
sation afforded a half ester, which was refluxed with 
11 Br in acetic acid to give the unknown 7-cthyI- 
T-phcnylbutyjx)lactonc (TV). The latter was rcEuxcd 
with HI and red phosphorus to yield the new acid 
(V) as an oil which on cyclisadon with 80% sulphuric 
acid afforded the required tctralonc as an oil 
(2, 4-DNP, m.p. 187-88“) identical with (III i.r., 
n.m.r., TLC). 

The formation of the tetralone (III) during the 
Clemmensen reduction of 4-acetyM-naphthoI is not 
entirely unexpected. It is of interest to note that Alcram 
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and Desai-^ have reported the formation of 
4-ethyl-ac-tetrahydro-l-naphthol during the Clam- 
mensen reduction of the above ketone, whereas the 
Russian authors-" have reported the isol-ation of 
1-ethyl-1, 2, 3, 4-tetrahydronaphthaIene during their 
reduction. 



When the reactions of 4-ethyl-1-naphthol and 
4-propyl-1-naphthol were attempted with carbon 
tetrachloride in the presence of anhydrous aluminium 
chloride under d.irferciit cxperiincniu! condithms, oniy 
a dark tarry mass was isolated in all 'cases, from which 
no pure product could be isolated. 

All the compounds gave satisfactory elemental 
analysis. 

The authors are grateful to the Ciba-Geigy Research 
Centre, Bombay, for the spectra and to Mrs. J. A. 
Patankar and Shri D. S. IMore for carrying out the 
microanalyses. The award of a CS!R junior Research 
Fellowship to one of us (ARD) is gratefully 
acknowledged. 

Department of Chemistry, J. R. MERCHANT. 

Institute of Science, R. G. Jadhav. 

Bombay 400 032, A. R. Deshpande. 

March 9, 1977. 
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AZINE DYKS AS NEW REDOX INDICAlOHi^ 
CERA TE OXIDIME’iRV' 

Recently, Ril> and coworkcies* have reported 
use of some a/ine dyes as rctlox indicators 
ccrinielry and in a conUnualitvii (,>1 Ihis 
have observed that, six a/hie dyes, PhcnosulTan 
(PS), Methylene Violet (MV), Amcihyst Vh 
(AV), Saifraninc’r (SD, Wot>l hast Blue 
(Wh'BBL), (C'oiour hulcx Nos. 50200, ."^0210, 502 
50240, and 50315 respectively) niid Aposalrai: 
(AS), can ho used as rcdo.x imlicators in titrah 
involving animoninm fic\ani(raloccratc( IV ) in ni 
acid medium. 'The rcdiictaiU systems slndicii ai 
iron(II), arsciiic(III), vanadium(IV), hytlrotjuin 
and ascorbic acid. 

Procedure .—-an aliqutK of the reduci 
solution (O-I N or O-OI N) with enough wl 
and I : 1 nitric acid such dnu die rriju 
overall a.cidity (mentioneil bcIt>\N'i is *>bia. 
when diluted to 50 ml. Arltl O-i ml oi O-IG' 
MV, AV, Sr or AS or 0-2 ml of O'lth WEB 
and titrate tiu* mixriire with .unnuitiiuin 1* 
nitratocerate (IV) solution (()• 1 N or ()‘()I N). 

Of the si.x indicators, MV, AV and AS arc 
best. Using those indicators, the titrations can 
carried out in. ()-5“l'()N nitric ticid niediuiu 
the coloLU* changes at the eiul points arc : pinl 
violet to pink with iron(ll), piwkislt vi 
to yellow with arsenic(lll) ( I ml ot 0-00 
iodine is used as catalyst) and light pink to br 
yellow with iiydroquinone. Vaaadiumi IV) 
satisfactorily be titrated only in a tncdinm 
0-2-0'4 N nitric acid -j- 6-7 M ;uetit aiid and 
as indicator (end point is orange U> bright yclic 
Other indicators arc unsuitable. 'Flic titndion 
ascorbic acid is satisfactory only in a medium 
1-5-2-5 N nitric acid [ ()•« d *0 ml of pbospl 

acid and the end point is binislt vitdet lt> yell 
(ST is not suitable in these tit rations)- 

The results obtained are in very good ttgtven 
with those obtained using standard indical 

Titrations involving 0* 1 N solutions tio 
require any indicator correction, but in titrah 
of 0-01 N solutions an indicator correction 
0-02-0-04 ml (O-Ofl-O-lOml in the case 
WFBBL) has to be applied. 

The transition potentials (mV rx. N.H.E. ), 
the iron(II)-cerate (IV) titration arc : PS : 85C 
10, MV : 900 It 40, AV : 825 di 20, ST : 78^ 
20, AS : 975 it VO. While using MV, the poteir 
are not stable ateter two or three reversals of 
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colour al: the end paint. WFBBL docs not function 
satisfactorily in this titration. 

We arc grateful to the C.S.T.R., India, for the 
award of a Jiilnior Rcscarcli Fellowship to 
K, M. M. K. P. 

Chemistry Section, N. Vl^NKAT^■swAu^ Rao. 
iinginecring College, 
and 

Chemistry Dept., K. M. M. Krishna Prasad. 
Andhra University, 

Waltair 530 003, 

Ah/y 30, 1977. 

* Presented at the Annual Convention of Chemists, 
Bangalore, India, December ll-H, 1976. 

1. Kao, N. V., Krishna lhasad, K. M. M and 
Ramana, P, V., (Ihcniia 1076, 21, 20!. 

soil. MOisniRb: movfmknt and (auniNo- 
WATKR RKC:hau(;k by rurnuM 'rA(;GiN(i 

rKCHNlQUK DISCUSSION 

'rm*, computed recharge values in the paper 1^' 
Baluulur <7 til2 cann\)f be considereil .cs induadve 
of the net; .groundwater recluirge lor the area stiulied. 

lA 


the average t)!* a couple of years is taken. The rates of 
U’iUer movcfnent e.^upiued from the ilata .given in 
1-igs. .h and i {Ivci. 1) are as loliows ('fable 1) : 

h is seen tliat rate ol upward movement varies 
widely depeniling, oii the season and the location. 
'I'berelore, die use of an avera.j’a' value v)f 1-2 mm/day 
is not jnsiilied. 'This a|iait, we do nor believe that 
incomplete proliles ( Iv'l. I ) such as .5-uven in Pi.g. A 
c.ui Iv used u> calciil.Ut' flic jxisifion of the cetitre of 
g.ravity (c.g.) aiul Iumio', tracc-r displacement to 
even a limited accuracy. 

Inirtiier, Ic-( ns iis<* (lie value of 1*2 mm/day for 
the r.ik* o( upward movement diirin.g dry sea.son and 
cahnfuc* die position of (hr c.:/,. of tlie tracer prr.fde 
to a tlate one- year alter the date of initial injection. 
It is noti'.d il.ar itt (.isrs co'‘lOiUed posiri<m of 

c..g. is either above or just below die injection depth. 
'I'his woidd (ben indicate piaetically no net recharge. 
W(‘. however., d.o not wish to convey the impression 
thac in (he area stiulied, net .(.'.roundwater recbar.go is 
ne.j'.li.i'ible. Ahe aig.iimeiU' made above is only 'fo 
illustrate inappropriateness of the analytical pmccdurcs 
atlopted by tlu‘ aiubors of tlu^ paper. "We submit that 
(be <la(.i .e.iven in (lu' paper ('Ref. I) are too inade* 
(/iiate to comjxiie the net annual vertical rechar.gc of 

I 1 


Downward Movement 


Upw ad Movement 


fig. PUB No. 

fianu To nim/d gv ftom 1 o mju/da.y 

6(> l‘>7.^ 11 10 1073 0.?J n M) 1073 21 f! 1073 7-19 

6 6 1971 20 It) 1973 7-2( 2.0 fO 1973 24 11 1973 ,S-|7 


3 fodapur undci’ u On re I 

vegetal ion 

4 MB H(’ (PhU R,) 2.9 H 197.S 

29 H 1975 19 11 1973 

4 MB S(' (Plot R,) 18 7 1975 2.9 K 1975 

fhe authors Viave conslderetl tin* downwaia! movemei^t 
of tracer diirintt die monsoon period alor.e lor i*s(i- 
mating (uouiuKvafcr reihar.ge. If is st't'ii I'i.g. .- 

(RcF. I ) that there is a .si.gnilicanr ujnvard movement 
of the tracer even at the he.ginnin.g of the dry st'ason 
(in October November 1973). 'fbe upward move- 
menr of rracca* is undoubtedly in response to evapo- 
rranspiration. 'fhe net fecbar.i’,e on an annual basis 
can, therefore, be* obtained frmn dm net disnlacenvMit 
of tracer over a period of about a year, or better still if 


Mil 20 5 f >74 13 12 1974 0-55 

2.-6 Nil 

11-63 22 > 8 1973 19 n -!975 ft) 

j'louiulwater in die area iiiuler investi.gation. The 
reebaig.e, ( ci tainly, is imu h less than the; estimates 
gjven in die paper. 

Physical Research l.ahoratory, P, S. DaTTA. 

Navarani',(nira S. K. GUPTA. 

Abmedahatl >S() 009, 

Narcmhvr I, (977. 

1. Bahadur, T-, Saxena, R. K. and Mookerjee, P., 

rmc. Imlhm AaicL Scl, 1977, 85A, 462. 
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NON-STOICHIOMETRIC PYROCHLORES 
Synthetic stoichiometric pyrochlores have been 
reported by number of workers^"'^. Compounds with the 
pyrochlore structure have the general formula A 2 B 2 OJ. 
In pyrochlore structure A ions retain the eightfold 
coordination while the B ions ate only in sixfold 
coordination. Thus A ion is larger than B ion. 

From the analysis of large number of natural mine¬ 
rals Hogarth^ suggested a general formula 
(O, OH) 4 s pyrochlore-betafite series. 

X represents vacancy in the unit cell at A sites, Ale¬ 
shin and RoyS have suggested that many ion deficient 
structures can be made especially with large cations 
absent. Cook and JaflFeio have reported synthetic non- 
stoichiometric pyrochlore compound of lead niobate. 

An attempt has therefore been made to prepare 
nonstoichiometric pyrochlore compounds keeping 
vacancy at A sites. All the compositions mentioned in 
Table I have been prepared by using standard ceramic 
technique^. The powder patterns were taken on 
Philips X-ray diffractometer using Cu Ka radiation 
with Ni filter. 


Table I 


SI. Formila 

No. 

R'^-diiis 

ratio 

Phases 

present 

1 . .4 aSr 0 . 48 ^ r, .2 

Nbo.sO, 

1-43 

Pyiochloie (^?=10'74) 
-i- LaNbO^ 

2 . L^.x.^oSro-as^’i-o 
Nbi.oO, 

1*38 

Pyrochlore (a =10-73) 
-f LaNbO^ 

3. L't.7oC’o-2oZri.48 

Nbo .5207 

1-29 

Pyrochlore (< 7 = 10 - 73 ) 
4- LaNb 04 

4. 

Nbo. 3.07 

1-45 

Pyrochlore (<7 = 10-72 

A) + LaNbO^ 


From Table I it is observed that while prepa¬ 
ring compositions an attempt has been made to un¬ 
balance the cation to anion ratio in the 
SroNb^Oj and La 2 Xr 20 ^'-Ca 2 Nb 20.7 systems by alter¬ 
ing the relative proportions of the four cationic species. 
La^ZroO- has pyrochlore structure. X-ray powder 
patterns of all the compositions always showed the 
presence of a major pyrochlore (cubic) phase along 
with LaNbO^ (non-cubic) as an accompanying second 
phase. All the compositions He within the stability 
limit (1* 18-1*52) reported for pyrochlore com¬ 
pound®. It can therefore be concluded that though 
all the compositions are perfectly within the stoichio¬ 


metric solid solution range, they failed to give synthe¬ 
tic non-stoichionetric pyrochlore compounds. 

Department of Chemistry, V. S. Daeshane. 

Institute of Science, 

Bombay 400 032, 

Oaober 17, 1977. 

1. Jona, F., Shirane G. and Pepiflsky, R., Phys* 

Rev., 1955, 98, 903. 

2. Roth, R. S., /. Res. Natl. Bur. Std.. 1956, 56, h. 

3. Aleshin, E. and Roy, R., /. Aw. Ceram- Soc., 

1962, 45, 18. 

4. Brixner, L. H., Inorg., Chem. 1964, 3, 1065. 

5 . Sleight, A. W., Ihid, 1968, 7, 1704. 

6. Knop, O., Brisse, F. and CasrelHz, L., Can. J, 

Chem., 1969, 47, 971. 

7. Darshane, V. S. and Deshpande, V, V., Curr. 

Sci., 1971, 40, 321. 

8. — and —, J. hid. Chem. Soc., 1973, 50, .229. 

9. Hogarth, D. D., Can. Min., 1959, 6, 610. 

10. Cook, W. R. and Jaffe, Id., Phys. Rev., 1953, 89. 
1297. 

THALASSINOIDES IN THE MOTTLED NODULAR 
BEDS, JABALPUR AREA, M.P. 

The Mottled Nodular Bed is a well defined lithostta- 
tigraphic horizon of the Lameta Group at 
Cretaceous age, Jabalpur area, M.P. (Matley)^. It is 
charaaerised by a set of red green and mottled sandy . 
and clayey beds usually 12 to 16 meters thick with 
many sandy and calcareous concretions. On weathering 
these beds give an appearance of coarse rubble. The 
stratigraphic succession is given in literature^. 

The Mottled Nodular Beds are characterised by 
the absence of bedding features but excellently pre¬ 
served hioturbation structures are recorded from these 
rocks by Kumar and Tandon-*. The mottled appearance 
of the beds is due to the complete destruction of 
primary sedimentary structures by the activity of 
organisms. It appears that the entire succession of 
Mottled Nodular Bed is bioturbated. 

Well preserved Ichnogeniis Thalassinoides is recor¬ 
ded for the first time from the Mottled Nodular Beds. 
It is discernible only on the weathered surfaces and 
is recorded from Bara Simla, Chui Hill and at Lameta 
Ghat, Jabalpur area, M.P. 

Systematic Description 

Ichnogenus Thalassinoides sp. Ehrenberg, 1944 
(Figs. 1, 2). 

Unornamented, very irregular burrow system con¬ 
sisting of vertical shafts connecting horizontal runnel 
network. Burrows 1 to 8 cm in diameter typically 
showing Y-shaped branching patterns. Tunnels 'are 
circular rp eliepticah Slight inlargement is seen at the 
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point of bifurcation. Maximum size of the vertical 

tunnels is ^H) cm. 



I I'i,''. I. "Vhiihis.s}>toi:U'S in the Mottled 
Nolnhir Ihsls. Bara Simla, Jabalpur area, M.P. Fig. 2. 
T!. aliiisinoidcS in the Moitlcil isfoilular Bci.i.s, Lamcta 
Cihar, Jabalpur area, M.P. 

Rcftiut'k.r. Ichno.i^c'nii.s resemble.s well with Thalas- 
sinaidt'S tlesttihcil from the Power Coniacian of 
Kansas hes rilxsi by Prey and llowanl'P 

Kennetly'^ has {(.‘viewed the ocairrcnccs of 
*rJhdit\s{f}(>idt's liotn tlu* shallow water chalks of North 
America and liurope. 'I’lic TkiLsshioiacs burrows are 
(ormed liy a variety of decapod crustaceans. In the 
nuhletfi heaih envtronmenr, the T hulas sin ohlcs type 
burrow sysfcm is produced by crusracean Cdltanasa 
(Reineck and Sinejd^). 

On the ba.sis of the presence of vertebrate fauna 
and gastropods, the tmviixmmcnt of deposition of 
Mottled Nodular Beds is considered as fresh water by 
MatlevA and .Salmi aiul Mehrotra'^. However, Chanda'^ 
on tlu* basi.s of petrog.raidiy lias Ciin.siilered the entire 
suc'ession of l.ameta C»ronp as the {irodiicc of marine 
cnvironnienr in tecfonically .stable conditions. Kumar 
and Tandon* have consider<‘d Mottled Nodular Beds 
as a coastal sand complex. 'Pheir .contention is based 
on the biofurhated nature of the bed.s. The pre.scnce 
of Thalas.stnaides als'o suggest.s deposition in the 
marine shallow water environment. 


Department of Geology, S. KUMAR. 

University of Lucknow, K. K. TaNDON- 

Lucknow 226 007, September 12, 1977. 


1. Chanda, S. K., ?roc. Nat. Inst. Set. India, 1963* 

29 (A), 578. 

2. brev, R- W, and Howard, |, D., Tr./cc /m.r.ivV.i, 

Seel Hoikc Pre.ss, 1070. p.‘ l-H. 

A Kennedy, W. J., Ibid, Seel House Press. 1970. 
p. 263. 

4. Kumar, S. and Tanclon, K. K,, Geophytology, 
1977 (Tfi pre.ss). 

Matley, C. A., Ree. Gcol. Surv. India, 1921, 
53, 142. 

6. Reineck, H. B. and Singh, I. B., DepositionaJ 
St’dinioitun' lif/riro/jwenf.w Springer Verlae, 
107,3. 

Sahni, A. and Mchrorra, D. K., Geophytology, 
1974, 4, 102. 


A NOTK ON THE LATE MIDDLE EOCENE 
NANNOFOSSILS FROM TFTE VlNJHAN-MIANl 
AREA, KUTCH 

Tun Tertiary .sedimentary mcks (Early Eocene-Ph'o- 
cenc) arc exposed in the Vinjhan (23'’ 6' 0" N: 6T T 
30" F)-Miani (23^ 7' 0" N: 69^^ 6'0"E) area. From 
the Mitidle Eocene, Late Oligoecne and Miocene rocks 
of thi.s region, Srivastava^ and Jauhari^ recorded 
ostra odes and foraminiferids respectively. The writer 
(ollecccd .samph's (Vll—VO" from the rocks of 
Middle Eocene, Late Oligocenc and Early Miocene of 
this area for .studying the* nannofossils. Srivastava^ 
and Jauhari- have observed the following geological 
sequence of the Palaeogene in the present area. 


Ago 

Litl.oligici.l Units T1 

ickness 

Smpic 


in 

meters 

Number 

LMc Oli- 

Diibi own Yellowish 

1 

V6 

p.cccne 

fossilifcjous niarl 


V5 

n>.ily 




Miocene 



Middle 

!/>.!• t Yellow fossili- 

2 

V3, V4 

Hccenc 

fcroi’s nia.i l 

4 

V2 


Yellow fossilircious 




limestone 




Klu ki unfossiliferous 




shales 

6 

VI 

liarly 

Conglomerate, grit, 



Eocene 

sandstone and 




vai icgj'.tcd shales 

.5 



Greenish grey smooth . 




cliiys 

3 



Conglomerate 

I 



Kaolinised clay 

1 



DECCAN TRAPS 




* ‘ N' ’ refers to Vinjl.an locality. 
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The outcrojps /o£ the yellow fossiliferous limestone 
and light yellow, fossiliferous marl are located at about 
1/2 Km NW of the Khirasra village (23° 7' 5"“ N: 
69° T 15" E) at the right bank of the Kankawati river 
and at about 1*6 Km. ENE of the Khirasra village in 
a nala upstreamside respeaively. The Khaki unfossili- 
ferous shale (Sample No. VI) has not yielded nanno- 
fossiis. The yellow fossiliferous limestone and light 
yellow fossiliferous marl contain foraminiferids, 
o.stracoda’ and a fairly rich assemblage of calcareous 
nannofossils. Braamdosphaera higeloivi (Gran and 
Braarud), Coccolithus pelagicm (Wallich), Cyclococ- 
coUthina formosa (Kamptner, C. gammation (Bram- 
lecte and Sullivan), Disr^oaster barbadlencis Bram- 
lette and Riedel, D. saipanensis Bramlette and Riedel, 
D. tiffii nodifer Bramlette' and Riedel and D. trimis 
Stradner have been recorded from the argillaceous 
part of the yellow fossiliferous limestone. In addition 
to the aforementioned nannofossils, the conformably 
overlying- light yellow fossiliferous marl has also 
yielded Coccclithus sp. 1, Coccolithus sp. 2 and Cocco¬ 
lithus sp. ?>: ■Dirco.'^ster fani fiodifer Zone has been 
proposed for the above nannoplaukton assemblage and 
it can be correlated with the NP 16, Discbauer tani 
uodifer Zone (late Middle Eocene, Martini^), The 
present . nannoplankton assemblage suggests a lace 
Middle Eocene age for the 'yellow fossiliferous lime¬ 
stone. and light yellow fossiliferous marl. 

- .The writer, thanks Dr. S. N. Singh, Professor and 
Head, iind Dr.. K. P. Vimal; Reader, Department of 
Geology, . Lucknow University, Lucknow, for their 
guidance- ' 

Department of Geology, , PrataP Singh * 

Lucknow^ University, 

Lucknow; 

November 30, 1977. 


Present address : Institute of Petroleum Explora¬ 
tion, O.N.G. Commission, Dehra Dun. 

1 -Srivastava, 1.'P., Ph.D. Thesis, Luskuou- Lhiii er- 
sity^ 1970. 

2. Jauhari, A. K., Ibid., 1976. 

3. Marrini, E., Proc., 2nd Plank. Conf. Roma, 

1971, p. 739. 


EFFECT OF POLARIS [N, N-BIS (PHOSPHONO- 
METHYL) GLYCINE] ON SUGARS OF MANGO 
FRtnTS Cv. BANGANAPALLY 

Polaris spray (0-5 and 5% W/A) on mango 
fruits (Cv. Eangaiiapally) ten ..days before normal 
harvest time resulted in the increase in sugar and total 
soluble solids tmd softening.' After 10 days of post- 
harvest ripening reducing sugar content nearly doubled 
:n treated fruits. • ' 


Polaris [N, N~bis , (Phosphonomethyl) glycine] is 
a chemical ripener used for increasing the sucrose 
content and hastening the maturity of sugarcane. 
Studies were conducted to see whether this chemical 
has similar effect on mango fruits. Uniform si 2 ed 
Banganapally fruits were selected for the spray treat¬ 
ment as detailed below. 

(T) Polaris spray 0*5% (W/V) 

(2) Polaris spray 5*0% (W/V) 

(3) Control (Water spray) : 

Wetting agent Teepol was added to the spray solu¬ 
tion and 30 fruits were sprayed in each treatment, on 
31st May 1976. The fruits were harvested nn 10th 
June and were analysed for total soluble solids (TSS), 
reducing and non-reducing sugars immediately after 
harvest and 10 days later when the fruits were ripe. 
Total soluble solids were measured by refractometer 
and sugars were determined by the standard methods. 

Results of analysis of the fruits immediately after 
harvest (Table I) indicate that Polaris spray resu.lted 
in the rapid building of sugar and TSS levels. Total 
sugars rose to 13*9% in 5% Polaris treatment, while 
in control it was 6*4. The reducing sugars were below 
396 in all treatments, the increase was mainly in the 
non-reducing ones (4*2% in control vs 11*1% in 
596 Polaris treatment, 0*5% Polaris treatment being 
intermediate). This increase in non-reducing sugars is 
similar to the changes in sugarcane, where there is an 
increase in sucrose, a non-reducing sugar. Along with 
the total sugars there is also an increase in TSS (9*5 
in control vs 17*5 in 5% Polaris treatment). Besides 
containing more sugars, treated fruits were softer as 
compared with the controls. Alexander and Zapata^ 
have reported similar results in sugarcane. 

After 10 days of Post-harvest ripening, the diffe¬ 
rence between the non-reducing sugars and TSS con¬ 
tent in different treatments were narrowed. While TSS 
content of control fruits nearly doubled during this 
period (9*5—^18*0%) there was only a marginal 
increase from 17*5->19*5 in 5% Polaris treatment. 
Changes in total sugar content were similar. Polaris 
treated . fruits contained slightly higher sugar levels 
than the controls. Non-reducing sugars reached about 
the same level in all treatments, but reducing ones 
were greatly increased by the chemical. The level of 
reducing sugars is more or less constant at about 3% 
of the fresh weight during development as well as 
ripening. The 'Pool* size of these reducing sugars 
appears to be unaffected by Polaris while the fruits 
are still on the tree, but during ripening it is nearly 
doubled .(6*6 .f.'j 3*8%). The treated fruits contained 
slightly more acid than controls. • 
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table I 

Effect of Polaris treatment on Banganapally fruits 






Days after harvest 





Treatment • 


0 





10 








% Non- 

% total 

% total 

Acidity 

‘X reduc- 

% Non- 

% total 

% total 

% reduc- 

ing 

sug\is (as 
glucose) 

reducing 
sugars (as 
invert 
sugars) 

sugars 

soluble 

solids 

ing 

sugars (as 
glucose) 

reducing 
sugars (as 
invert 
sugar) 

sugars 

soluble 

solids 

(% citric 
acid) 

Control 

2*1 

4*2 

6*4 

9-5 

3-8 

11.9 

15*6 

18-0 

0-08 

0-5% Polaiis 

2*5 

5*7 

8-2 

14-5 

5-0 

11-7 

16*7 

19-0 

0-14 

5*0% PoUris 

2*8 

IM 

13-9 

17-5 

6* 6 

11-4 

18 0 

19-5 

0-11 


Data fioni a composite sample of 4 fruits. 


In organoleptic tests, no off-flavours or other ill- 
effects were noted in Polaris-treated fruits. 

1 hanks are due to Monsanto (India) Ltd., Madras, 
for supplying Polaris. 

Fruit Research Station, AKULA RamesHWAR. 

Sangareddy 502 001, M. Narayan Rao. 

March 23, 1977. 

1. Alexander, A. G. and Montalro-Zapata, R., 

Tropical ' Agriculture, 1973, 50, 3C7. 

2. A.O.A.C., Official Methods of Analysis, I960. 


TR1CHODERMA PJLULIFERUM AND 
T, HAMATUM—NEMf RliCOKDS FROM INDIA 
Rifaii recognised nine, species of Trichoderma in 
a recent critical comparison of the various isolates 
of the genus. Of these three were already 
reported from India, viz., T. harzianum, T. koningh 
and T. viride. The previously reported T. album 
and T. lignorum (most of.its strains) were relegated 
to T. polysporuin and T. harzianum by Rifai 
{op. cit). The present work contributes two 
hitherto undescribed species of Trichoderma from 
Indian soil. 

Trichoderma piluliferum Webster and Rifai 
It tallies With |he original description of Rifai. 
Culture deposited at the Indian Type Culture 
Collection as No. ITCC--2083, .M., cology and Plant 
Pathology Division, lARI, New Delhi. 

T. hamalum (Bon.) Bain. ■ 

This fungus closely agrees with the description 
of the typical representative of T. hamdium (Bon.) 


Bain, as reported by Rifai but it differs in having 
broader phialospores. He also noted that different 
isolates of T. hamafum may show variation in'size 
and shape of phialospores.' However, our isolate, 
comes close to Palmer’s ascosporic isolate in the 
size of the phialospores. 


\ 



Figs. 1-4. Trichoderma piluliferum. Figs. 1-2. 
Showing cornpact tufts of conidiophores, phialides 
and phialospores, X 400. Figs. 3-4. Trichoderma 
.hamaium. Showing sterile hyphal elongation and 
phialospores, X 400. 
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Culture deposited at the Indian Type Culture 
Collection as No. ITCC-2084, Mycology and Plant 
Pathology Division, lARI, New Delhi. 

Thanks are due to the Ministry of Education, 
Government of India, for the award of a 
^ost-Doctoral Research Fellowship to the senior 
author and the Head, Division of Mycology and 
Plant Pathology, lARI, New Delhi, for providing 
laboratory facilities. 

Division of M. A. Jabber Miah.^ 

Mycology and Plant A. K. Sarbhoy. 

Pathology, 

lARI, New Delhi 110 012, 

May 22, 1976. 

Associate Professor of Botany, Rajshahi Univer¬ 
sity, Rajsfaahi, Bangladesh. 

1. Rifai, M. A., MycoL Paper, 1969, 116, 1. 

WITCH’S BROOM OF COWPEA—A MYCO¬ 
PLASMAL DISEASE 

Since 1969, a witch’s broom disease of cowpea^ was 
observed at various places in northern India. Incidence 
of the. disease varied from season to season. Mostly 
less than 1% plants were found infeaed, but in cer¬ 
tain seasons (1974 kharif) up to 69S infection was 
recorded in some fields. The diseased plants give 
typical witch’s broom appearance; at later stages trail 
on the ground, and produce phylloid flowers. 
Symptomatically, similar disease also occurs in southern 
India^. In this paper histopathology and chemotherapy 
of the disease are reported. 

The culture of cowpea witch’s broom disease 
(CpWE) was maintained on cowpea cv. Pusa Dophasli 
by grafting. Sap and non-persistent type of transmis¬ 


sion by Aphis craccivora Koch., were tested by the 
methods described earlier^. For persistent type of 
transmission. A. craccivora were given an acquisition 
access time of S hours to 2 days and inoculation access 
time of 3 days. Dodder transmission was tested hy 
simultaneously establishing Cuscuta sp. on diseased 
and healthy plants. At least ten cowpea plants were 
used for each transmission test. For examining the 
effect of tetracycline antibiotics on disease develop¬ 
ment, 250 ppm solutions of achromycin (tetracycline 
hydrochloride), agrimycin 100 (streptomycin -f- 
oxy tetracycline hydrochloride 1*5%), aureomycin 
(chlortetracycline hydrochloride) and ledermycin 
(deme:hyichlortet:acyc’ine hydrochloride) were sprayed 
on plants twice a week. For electronmicroscopy small 
pieces (not more than 2 mm wide) of stem and 
leaves of cowpea cv. Pusa Dophasli, infected with 
CpWB and of healthy plants were fixed in 2*5(^ 
glutaraldehyde in cold for 12 hours, washed thoroughly 
in cacodylate buffer 0*05 M, post fixed in 1% 
osmium tetraoxide in cacodylate buffer (0*05 M) pH 
7*0 for 2 hours, dehydrated in acetone and embedded 
in Spurt’s low viscosity embedding medium in Beem’s 
capsules. Ultrathin sections were cut with a LKB 
ultramicrotome UMl using a diamond knife. Sections 
were picked on carbon coated grids, post stained with 
uranyl acetate and lead citrate, and examined in 
Philips EM 300 Elearon Microscope. 

CpWB was not transmitted by sap or A. craccivora. 
Graft tran.<;mission was more efficient than dodder 
transmission, as 72%^ of the test plants were infected 
by grafting and only 20% by dodder. 

Spraying of plants with achromycin and ledermycin, 
starting six hours ^ after graft inoculation, completely 
prevented establishment of the disease (Table I). 


Table I 

Effect of antibiotics on development of symptoms of witch's broom in cowpea cv. Pusa Dophasli 


Treatment* of plants after Treatment of plants immediately after 

development of symptoms graft inoculation 


Antibiotic (250 ppm) 

No. plants 
used 

Remission 

Recurrence 
after 
days ** 

No. pLants 
Used 

% of plants'^" showing symptoms 
at different times after grafting 
19 25 43 73 d’ys 

Achromycin 

8 

Complete 

14 

12 (5V 

0 

0 

0 

0 

Agrimycin 100 

8 

Nil 

.. 

13 (10) 

10 

50 

60 

60 

Aureomycin 

8 

Partial 

7 

10(7) 

0 

0 

29 

29 

Ledeimycin 

8 

Complete 

19 

15 01) 

0 

0 

0 

0 

Control (Water) 

4e t < __ 

16 

Nil 

*• 

26(16) 

19 

45 

69 

69 


*15 biweekly sprays given. 


* * The time taken by the plants to redevelop the symptoms after the last spray. 
'^% of plants calculated on the basis of number of successful grafts, 

^ Number of plants grafted (number of plants retaining scion up to 5th day). 
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Aureomycin prevented transmission to a lesser extent; 
but the plants developed symptoms later than in 
water sprayed plants. Agrimycin 100 had very little 
effect on disease development (Table I). When the 
same chemicals wei^ sprayed on plants after develop¬ 
ment of symptoms, remission in symptoms was obtained 
with achromycin, aureomycin and ledermycin, but not 
with agrimycin (Table I). The symptoms reappeared 
in plants after stoppage of treatments. The time taken 
for reappearance of symptoms, however, varied from 
antibiotic to antibiotic. 

Characteristic pleomorphic mycoplasma-like bodies 
were observed in tubes of phloem of diseased leaves 
but not in healthy leaves. Size of these bodies varied 
from 245-737 nm. Each body, bounded by a 12 nm 
thick limiting membrane, contained fibrillar nuclear 
material and ribosomes which were smaller than those 
of the host (Fig. 1). Such bodies were not observe.:i 
in phloem parenchyma cells, 



Fig. 1 . Mycoplasma-like bodies (arrows) in a sieve 
tube of infected leaf. Part of a chloroplast in the 
companibn cell is also seen. Bar represents 200 nm; 
7/', cell wall; c, chloroplast. 


Therapeutic effect of tetracycline antibiotics and 
presence of typical mycoplasma-like bodies in phloem 
cells suggest mycoplasmal etiology of the disease. 
Negligible remission of symptoms by treatment with 
agrimycin 100 indicates inefficacy of tetracyclines at 
low ■ concentrations‘ CpWB differs from a witch's 
broom disease of • cowpea in Indonesia ’ which is 
efficiently transmitted by Aphis' p7edtcaghm^‘', '■ but 
resembles legume ■ little leaf disease in etology^. 


Division of Mycology A. Varma. 

and Plant Pathology, S. R. SHARMA. 
Indian Agril. Research A. V. MOHARIR. 

Institute, 

New Delhi 110 012, 

Juh 27, 1977. 
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PROHIBITINS IN CATHARANTHUS ROSEUS 
Catharanthm roseus is used in the control of diseases of 
higher animals. The plant is remarkably free from 
diseases which naturally suggested to ns, the search for 
prohibitins of phytopathogensT The results are 
reported here. 

Dry root and stem segments, measuring 5-10 mm 
(25 gm each) were extracted for 15 minutes with 50 
ml of boiling water. The boiled tissues were ground 
and iiltcred. The tissues were re-extracted in water and 
the extract filtered. 

The extract was centrifuged and the cleat supernatant 
was used, after adjusting the volume to 1 g tissue in 
4 ml water. Similarly 70% alcohol extract of the roots 
was also prepared. Both aqueous and alcohol extraas 
were as!;ayed against the spore germination of Helmin- 
thosporium oryzae, Cladosporium herbarum and Cur- 
vulans sp. which was performed in cavity slides by 
adding 1 drop of the extract. The growth of H. oryzae 
on potato dextrose agar and Xamhomonas oryzae on 
nutrient agar2 in the presence of extracts was also 
measured. 

Aqueous extracts of root and stem did not affect the 
mycehal growth of H. oryzae and multiplication of 
A. oryzae. Instead, they promoted the growth. In con¬ 
trast 3 ml of alcohol extract of the root (equivalent 
to 750 mg tissue) inhibited the linear growth of 
H. oryzae by 30 to 60% but did not inhibit X. oryzae. 

Aqueous extract of the'stem did not inhibit the 
conidial germination in H. oryzae, C. herbarum and 
Ommlarra sp. although it delayed the germination 
But root extract caused : 100% inhibition of spore 
germination of all the test fungi. The alcohol‘eiJmet 
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of root was also toxic to the conidial germination of 
H. oryzae. The inhibitory activity of root extract per¬ 
sisted even after a dilution of 10 fold. When one 
drop of the extraa was added to the germinated coni- 
dia of H. oryzae in cavity slides, it inhibited the 
elongation of germ tubes. 

The prohibitins in the aqueous root extract are 
thermosrable, as autoclaving did not afifect the activity. 
The prohibitins were aaive in a pH range 6-9 on the 
conidial germination of H. oryzae. 

Admittedly Catharanthus roseus contains prohibi- 
tin(s) of phytopathogenic fungi, especially effective 
against conidial germination and elongation of germ 
tube of H. oryzae. Preliminary tests showed that the 
active principles are perhaps alkaloids^. Their nature 
and mode of action on phytopathogens require study. 

Centre of Advanced Study A. Mahadevan. 

in Botany, N. Mohan. 

University of Madras, 

Madras 600 005. ^ 

August 26, 1977. 


1 . Mahadevan, A., Fhytopath. 2., 1970, 68, 73. 

2 . —, Method’S in Physiological Plant Pathology, 

Sivakami, Madras, 112 pp. 

3. Taylor, W. I. and Farnsworth, N. F., Catharan¬ 

thus Alkaloids, Botany, Chemistry, Pharr?'?- 
cology and Clinical use. Dekker, N. Y., 323 pp. 


SOME INTERESTING MACROMUTANTS OF 
SUNFLOWER 

DtJRING our studies on induced mutagenesis m sun¬ 
flower, several macromutants were isolated. This 
report deals with three such mutants. 

Of the many double headed mutants isolated, the 
one recovered in Mo generation of the variety 
EC-68414 at 30 Kr of gamma rays was of consider¬ 
able interest. This mutant had n^^o heads of normal 
size (18 cm diameter) and bifurcation of the stem 
was almost near the tip (Plate 1). 

Another mutant of significance was isolated in Mo 
generation of the variety EC-69874 at 20 Kr of 
gamma rays. In this mutant, the structure present at 
the point of attachment of the stem with the head, 
appeared right in the middle of disc fiorers (Plate 2). 
Thus bract-like structures were present amidst the 
disc florets. A few plants were also isolated in 
generation which are suspected to be apomictic, 
because of the following reasons : 


(1) Lack of formation of pollen grains. ( 
set was observed without external fertilisatior 
of these plants were bagged). (3) Srigma a 
fresh and normal for long intervals of time 
sisted even after seed development (Plate 3 
mutants had very small (5 cm diameter) aii»i 
mal head without any petals (Plate 4). 




Plates 1—2. Plate 1. Double headed mutant. I - 
Appearance of peculiar structure in the miM 
disc florets. 


Apomixis is an important deviation from rhr 
mal fertilisation process and it has been rep<»ft- 
several crop plants"*^"^. Apomiaic plants have a « 
urility in highly cross pollinated crops, such .r 
flow'er. For various breeding purposes, inbrr* ' 
frequently required. Selling in cross pollinatci! 
leads to inbreeding depression resulting in rr. 
vigour and many other undesirable characf^ - 
from plant breeding point of view^. By the ■ 
ment of apomictic lines in sunflower, completely h 
zygous phms C3n be obtained, without having to t ' 
to inbreeding for several generations. Besides, utl 
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apomixis, permanent heterozygotes could be main¬ 
tained without loss in vigour or yielding ability. This 
would be particularly useful in perpetuating F-j 
hybrids, without having to resort to fresh hybrid seed 
production every year. 



Plates 3-4. Plate 3. Appearance of head after the 
formation of seeds. Note the presence of persistent 
stigmas. Plate 4. Appearance of heads at the time of 
flowering. Note the absence of sepals and ray florets. 

Dept, of Agril. Botany, M. iLYAs Ahmed. 

Colfege of Agriculture, J. V. GOUD. 

Dharwar 580 005, 

Augusts 11, 1977. 
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Genet., 1972, 32, 379. 
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5. Shull G. H., Amer. Breed. Mag., 1910, 1, 98. 


SEED MYCOFLORA OF MAIZE WITH 
REFERENCE TO MYCOTOXINS 

Banswara and Dungarpur districts of Rajasthan 
experienced an'outbreak of hepatitis affecting men and 
dogs in October 1974. Several patients died^ The 
maize and other grains used were found affected by 
Aspergillus flams Link ex Fries which produced 
Aliatoxin B;^. Krishnamchari et at. (1975) have attri¬ 
buted the deaths due to aflatoxicosis. Subsequently in 
Oictober 1975, Banswara district was surveyed and, 
samples of the grains were collected! from 39 villages. 

Villages where hepatitis had occurred in October 
1974 were also surveyed and maize grains from the 
produce of Kharif 1974 were collected. Similarly cobs 
covered with husk were also collected from the held 
to study seed mycoflora already present before grains 
were collected. The seeds (300), were surface sterili¬ 
zed for two min. with 0-1% mercuric chloride, washed 
twice in sterile distilled water and plated on salt-malt- 
agar medium autoclaved for 20 min. at 15 Ibs^ Petri 
plates were incubated at 28 ± 1° C for a week and 
thereafter fungi grown were identilied. Their cultures 
were maintained on potato dextrose agar (PDA). 

It is evident from Table 1 that the fungi isolated 
from the grains of Kharif 1974 and from the grains 
removed from the cobs directly collected from the 
fields were usually different. The maize cultures of 
Aspergillus ams^elodami were toxic to poultry and 
rabbits (Rabie et al., 1964). A. flavus is known to 
produce aflatoxin B|, B^, and G^. A. niger and 
A. ruber produce aflatoxin B^ only^ Aflatoxin B^ is 
more injurious and affects liver. A. tamarii produce 
Kojic acid, a pyrone compound (Yabuta, 1924 which 
is toxic to most animals. A. terreus produce toxic sub- 
srance-like terric acid, terrin (Raistrick and Smith, 
1935 and epidirhiapiperazindion (Cosulich st al., 
1968), F. cquisetl produces an unusual mycotoxin 
named diacetoxyscirpcnol (Brian et al., 1961). F. 
moniliforme mycotoxin is an emetic (Prentice et. al, 
1959) and/or estrogenic (Christensen et. al., 1965), 
Outbreaks of mouldy corn poisoning, cheifly infested 
with F. vioniliforme, have been reported from Egypt 

Badiali et. al., 1968). Symptoms indicated a neuro¬ 
logical disorder. Joffe (I960) has reported production 
of toxic metabolites by F. semitectum. Occurrence of 
these fungi on food grains is almost a natural pheno¬ 
menon. These fungi became active under congenial 
conditions. Whenever food grains get wet after harvest, 
the danger of mycotoxin production becomes immi¬ 
nent. 

Some of the fungal metabolites may not be toxic 
but may potentiate the activity of some other harmful 
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Table I 

isolated from maize grain samples collected from 
BafLswara District of Rajasthan in October 1975 

Maize Maize 
Species grains grains 

of 1974 removed 

from cobs 


Acremonlmn strictum W. Games 
'tl!en 2 Liria temissima (Kunee 
e\ Pers.) Wiltshire 
Aypergilhis anistelodami Thom 
and Cnurch 
A. tiauts 

A. nicer \j.n Tiegh 
A. ruhjr Thom and Clmrch 
■ T 'tjamtus Bnnier and Sirtory 

.-I. tanurii Kita 
A. ^crrta^ Thom 
A. iBtinier) Thom and 
Church 

BoiryadiploJia ilieobromae Pat. 
Co:nLoho!ds spicifer Helson 
Curialaria clavata J.dn 
C. Lifiata (Wakkcr) Boedijin 
Cu'-suiiiria state of Cocohlibolus 

luNuia.s 

C}''to-phaera mangifera Died 
D "tch de'ii aiistraHeusis 
»B..ng!couri) Svbram. and 
e\ M. B. Eliis 

D >t 5 .re of Setoshaeria 

strata Le-L'jii’fd 

D-t.ir!c‘a ■.tile of Coch/iobolus 

D -Cih^k-a hohdes fDrechsler) 
SyDram, and JAm 

acummatum Eil, and 

Ev. 

E, ivii. 'ea fCordi) Sicc. 

Fu.:arium tjumlim-ffie Sheld. 

D, lenntea-im Berk and Rav. 
Ma.rophumma phaseoli (Tassi) 
Eoid, 

AfaLi-nphomim sp. 

* g- ■' ^po f'd ^phaerica 
P^>^icdiium fmkdosiim Thom 
PemLiihujn gmkidosimi Thom 
PemcillidiT! sp. 

PkOffM glamerara fCord- 3 ) 

^^■ohenw ^nd Hochapf 

*Sicc.) Boerema 
racemosiim 
Ctshn c\ Schroeler 


-f 

+ 

4* 

+ 


+ 

+ 


+ 

+ 



compounds such as aflutnxins. \X''()p,uii asd 
( 1968 ) have reported that nihratoxifi and alli? 

act syncri;istically. OcciirretKr t>l several t/ 
particularly those known to produce foxins, pose * 
problem on maize. ITirtlic-r invesiir’.a(iotrs are to 
way to discover as to how the various inycof*- 
react with one another when tlie i'uurfi prodm. 
them occur in the same J^rain lot. 

The authors are grateful to Dr. P. S. Lainha, \ 
Chancellor, University of Utlaipur, lor siip.r'ostinp ' 
problem, to Dr. H. N. Mehrotra and Or. R. M. 
for providing the facilities. We are uf.so thanklii* 
the Director CMI, Kew, England, for lus help in ‘ 
specific identiiication of fungi. 

Dept, of Plant Pathology, Babu SiNcai SfKADH.sN * 
Rajasthan College of S. R. S. l>ANGJi. 

Agriculture, R. S. RA'riiOKii. 

University of Udaipur, S. D. blNGll. 

Udaipur, 

September 17, 1977 . 
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bulbs in storage 

Some diseased onion bulbs lAllmm cepa L.) w 
covered with black spores which were present e^ 
n etween the scales showing rotting symptoms. Sir 
with°n-iw scales were surface stertli: 

CzaneW’ ’’ thoroughly and plated 

showin- ennshtt 

on the bits were isolated, purified and ma 
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tained on PDA. The isolates were identified by authen¬ 
tic cultures maintained in the laboratory. The patho¬ 
genicity of the isolated fungi were tested on healthy 
bulbs by shallow pin pricking and knife injury 
methods of Tandon and Mishra^. The uninjured 
healthy bulbs were also dipped in spore suspension of 
the respective fungi for a few minutes to serve as 
control. All inoculated bulbs were incubated at 28C 
(±2°C). Corresponding controls were also main¬ 
tained. Where a part of the bulb showed rotting, the 
disease intensity was calculated by the modified formula 
of Weaver and Clements-. 

T'.vo fungal snccics. rh., Asparyjllus uiyvr Van ri •- 
ghcm and Cephdosporium curtipes Saccardo fully 
satisfied the Koch’s postulate when inoculated after pin 
pricking' and knife injury methods. The uninjured 
bulbs dipped in spore suspension did nor druclt'p 
rotting, indicating that the intact bulbs are not afiected 
by either of the fungi. 

The bulbs, when inoculated by pin pricking method, 
exhibited maximum rot in terms of colour changes 
an.l tissue maccra'ion. Aspergil'/is e/girr lir-t dc'";- 
loped white mycelia on the surface which were soon 
covered with black spores. In about 10 days time, the 
bulb was deshaped, turned black and pulpy. With a 
little bit of pressure the entire bulb was crushed inclu¬ 
ding the stem and roots and bad smelling liquid 
secretion resulted. Cephalosporiiim curtipes induced 
dark brown colouration and within the above period, 
the rotting though spread into entire bulb, was not so 
severe. In this case, when the pressure is applied, the 
scales get easily separated. The scales, still maintained 
ibuir identities but tb/* beginning td' f-firg w;:-. 
visibly evident by association of the yellowish brown 
liquid secretion with bad odour. 

When the bulbs were inoculated by single shallow 
knife incision, a lesser amount of rotting occurred. In 
10 days, 20*8 and 26*6% rotting was induced by 
AspurgULus uiger and Cephdosponnm, curtipes respec¬ 
tively. Both fungi macerated tissue and formed shallow 
cavities (about 2 mm. dia. and 1--1*5 mm. depth. ) at 
the site of the inoculation. The bordering tissue of 
the cavities become slightly pulpy with a little bit of 
liquid secretion. 

These two rot diseases of onion are new records for 
India and are of considerable commercial importance 
because the onions are stored for a pretty long time. 
Since the present causal pathogens are abundantly 
present in the air spora, any minor damage(s) to the 
outer skin may spoil the bulb and cause considerable 
loss. 


The authors are grateful to Dr. M. N. Gupta, Prof, 
and Head, Department of Botany, Agra College, Agra 
for his valuable suggestion. 

Plant Pathology Research Lab., R. B. Shaema. 
Department of Botany, A. N. ROY. 

Agra College, Agra 282 002, 

September 26, 1977. 

1. Tandon, R, N. and Mishra, A.' N., Indicm Phyto- 

pat Jo., 1969, 22, 334. 

2. Weaver, J. E. and Clements, F. E., Plant Ecology, 

McGraw-Hill Book Co.,-lnc., London, 1938. 


A NEW SPECIES OF HJPPOPORIJSA 
(ECIOFRCCTA, ASCOPHORA) 

FROM BOMBAY COAST* 

A NEW species of the genus Hippoponna Neviaiii'*- 
found to occur . abundantly at the Trombay 
area of Bombay port, is described. Incidently, this is 
the first record of the genus tlippoporina from Indian 
waters, 

Hippoporiiia indica sp. nov . 

(Figs. 1 to 4; 

Several colonies were collected from Trombay, (a 
part of Bombay port, long. 72° 54' E and lac. i8° 
54' N,) on different dates from 1968 onwards. 

Diagnosis 

2 k)arium cream coloured, developing a reddish 
tinge on maturity, forming unilaminar or multilaminar 
encrustations : Zooids distinct, rectangular to hexa¬ 
gonal in shape*, arranged in longitudinal rows, sepa¬ 
rated by prominent furrows; orifice oblong, with a 
pair of proxinal lateral denticles forming a crescent 
shaped sinus; denticles robust ; orilicial collar rather 
low and simple; operculum with a narrow sclcrite 
encircling its border; frontal wall iniiated and per¬ 
forated by evenly spaced moderate sized pores, except 
for a granular elevated shelf proximal to the orifice, 
projecting as a well-developed umbo suborally . 
pscudopores 16-34 in number, average being 24; 
frontal surface roughened by thickenings of calcifica¬ 
tions between the pores ; these become costatc giving 
rise to two or three blunt processes, one laterally and 
.another proximally to the orifice ; lateral walls with 
4-6 communication pores (septula) in a row situated 
close to the base; distal wall ^with 10-17 pores 
scattered near the base. 

Avicularium adventitious, sometimes wanting; 
usually single (rarely double) located laterally to the 
orifice, rarely suboral; rostrum short acuminate and 
direaed towards orifice; chambers swollen with a 
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<:haped perforations. Developing embryos of orange 
coloration. 

The length and width of zooids show wider varia¬ 
tions (length 0*303-0*578 mm; width 0*143- 
0*406 mm ). Depending on the size of zooids on 
which they grow, a similar variation is also marked 
in avicularia. Orifices and ovicells are fairly constant 
in size. 

Fifty species are known so far in the genus 
Hippoporina (personal communication from P. L. 
Cook). H. indica sp. nov., differs from all of them in 
possessing two or three costate processes around the 
orifice—a unique character of this spedes only. 
H. americana (Verrill)^ seems to be closely related to 
this species. Both have same shape and pattern of 
zooids and possess globular hyperstomial ovicells with 
irregularly shaped perforations. The calcifications and 
texture of the frontal wall are very similar in both 
the species. Features which serve to distinguish 
H. mdka from H. americana are shown in Table I. 

Table I 


Comparison of H. americana (Verrill) and H. indica 
sp.n. (measurements, mean values, in mm) 


No. Character 

1 2 

H. americana 
(Verrill)2 

3 

H. indica sp.n. 

4 

1. 

Zooid length 

0-538 

0*386 

2. 

Zoo id width 

0-314 

0-264 

3. 

Orifice length’ 

0-177 

0*122 

4. 

Orifice width 

0*15.0 

0*121 

5. 

Ovicell length 

0-210 

0*166 

6. 

Ovicell width 

0*249 

, 0-218 

7. 

Condyles 

delicate 

robust 

8. 

Operculum 

sclerite 

well developed 

well developed 

9. 

Orificial 

collar 

elevated late¬ 
rally into 
lappet4ike 
processes 

low and simple 

10, Lateral wall 
septula 

4 pores near 
the base 

4-6 pores in a 
row near the 
base 

11. 

Distal wall 
septula 

a pair of multi- 
porous rosette 
Plates in the 
lower part 

10-17 pores 
scattered near 
to the base 


Table I (Cow/d.) 


1 2 

3 

4 

12. Avicularia 

medial and 

usually located 


suboral on 

lateral to the 


the distal 

orifice, rarely 


surface of 

suboral. Ros- 


the umbo. 

trum points 


Rostrum 

towards the 


points proxi- 
mally. 

orifice. 

13. Ovicell 

Very prominent 

very prominent 


with irregu¬ 

with irregu¬ 


larly shaped 

larly shaped 


pores 

pores 

14. Frontal wall 

less than 13 
pores 

16-34 pores 

15. Processes 

single, umbo- 

2-3, on the 

around 

nate process. 

lateral and 

orifice 

situated 

proximal sides 


proximal to 
the ori fice. 

of the orifice. 


Type specimen deposited in the collections of the 
Wood Preservation Centre (Marine) of Forest Research 
Institute & Colleges, Central Institute of Fisheries 
Education, Bombay. 

Hippoporina indica is essentially a marine form 
occurring throughout the year at the test site with 
maximum intensity in October and November. Settle¬ 
ment of this species is found to be confined to the 
zone below the low tide level, their intensity increasing 
with depth. Sexual maturity is reached 22-25 days 
after settlement. 

Thanks are due to Mr. K. H. Alikunni, FAO Project 
Manager, Indonesia, for guidance and for critically 
going through the manuscript, to Miss Patricia L. Cook, 
British Museum, London, for checking the identification 
and to Dr. L. N. Santhakumaran, Research Officer, 
Wood Preservation Centre, Bombay, for his interest. 
Wood Preservation S. R. Madhavan PlLLAl. 

Centre (Marine) * 

Central Institute of Fisheries 

Education, Bombay 400 061, 

September 26, 1977. 


* Formed a part of the thesis accepted for the 
degree of Master of Science of the University of 
Bombay. 

** Centre.of the Wood Preservation Branch. Forest 
Research Institute & College, Dehra Dun 248 006- 

1. Neviani, A., Boll. Soc. Roma Studi Zool., 1895 

4, 109- 

2. Maturo, F. J. S. and Schoff, T. J. M., Postilla, 

1968, 120, 60. 
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GENETIC RELATIONSHIP BETWEEN DIPLOID 
SOLANUM NIGRUM L. AND SOLANUM 
NODIFLORUM JACQ. 

The incerreiarionship of the members of the Solanum 
mgrum complex has often been a puzzle to the evolu¬ 
tionary’ biologists. Although some aspects, of inter¬ 
relationship and mechanism of evolution of higher 
chromosomal forms, of the species of this complex have 
been studied by several investigators^"^, a good deal 
still remains to be done to present a clear picture of 
the origin and evolutionary relationship of the species 
of this complex. The present paper deals with the 
genetic relationship between the diploid Solcmum 


namely, the colour of berry, in both the species tli * 
fruits arc shiny bluish black, .spherical and identical i'o 
size (Fig. 2). The gamcric clirornosoinc number v-- 
both the species is 12. 

A statistical comparison of the nieati values c.? 
morphological characters v)l rlie two .sp<'( iL‘S ( I abk' I 
has shown that there arc no signilicacH dilfercnces sfi 
several morphological characters except in the riiiiniH'r 
of epidermal cells per unit area (in this case the fir! : 
of the microscope is taken as the unit area), hre.idtr. 
of stomatal apertures, diameter of con)II;u Uaiitth 
filaments, length of anthers, breaddi of antluTS an 
length of gynoccium. 


Table I 

Comparison of means of morphological characters of diploid S, nigrum (A) ami S, nodilioruni (U) 


Characters 


Height of plant (cm) 

Length of petiole (cm) 

Length of leaf blade (cm) 

Breadth of leaf blade (cm) 

Thickness of leaf (y) 

Number of epidermal cells in the field of 
microscope 

Number cf stomata in the field of microscope 
Length of guard cell (jjl) 

Breadth of guard cell (p.) 

X-ength of stomat^i aperture {y) 

Breadth of stomatal aperture ()i) 

Number of flowers per inflorescence 
Number of fruits per inflorescence 
Diameter of corolla (mm) 

Length of filament (mm) 

Length of anther (mm) 

Breadth of anther (mm) 

Length of gynoeclum (mm) 

Diameter of fruit (mm) 

Number of seeds per fruit 
Size of pollen grain (y) 


Sample Size of Mean value of 
A B 


B 


’DiUcrence 
between 
means 
A B 


SID 


5 

5 

77*00 

73*54 

3-46 

0 

14 

125 

50 

2-98 

3*28 

0 30 

0 

4^^ 

125 

50 

9'67 

11 *07 

I 39 

0 

74 

125 

50 

5*64 

6*46 

0-82 

0 

89 

100 

100 

38*27 

21*66 

16-61 

0 

1 1 

50 

25 

54*55 

42*07 

I2-48S 

o- 

84 

50 

25 

16*20 

14*39 

1-81 

C) 

79 

125 

125 

24*20 

23*77 

0-43 

0 

18 

125 

125 

8*94 

8*03 

0-9/ 

1 

73 

125 

125 

9-44 

10-25 

0-81 

{) 

59 

125 

125 

0*73 

0*98 

0-25S 

2 

06 

125 

125 

4*09 

4-07 

0-02 

0 

in 

125 

125 

3’45 

3*65 

0-2() 

0 

48 

125 

125 

5*78 

6*48 

()-70S 

3 

29 

125 

125 

1*07 

M5 

0-08S 

3 

M 

125 

125 

1-25 

1*07 

0- 18 S 

2 

18 

125 

125 

125 

125 

0*51 

2-68 

0-46 

2*85 

0-05 S 
()-17S 

o- 

2 

25 

14 

125 

125 

6-47 

6*63 

0- /6 

0 

35 

125 

125 

34*81 

37*39 

2-58 

0 

35 

250 

250 

21-07 

20*67 

0*40 

0 

26 




feant at 5_ 

SED ~ Standard Eiror of the difference of means. 

r;.’sr^.v: L. and S. nodifiorum Jacq. as indicated by the 
pairing behaviour of chromosomes of their F, hybrids. 

Diploid S. and i'. nodiflorum resemble each 

or cr m sec-eral morphological characters particularly 
’ill respeer to the important diagnostic character. 


hundred reciprocal cross pollinations we 
petformed successfully between diploid S', nigrum a, 
■ no ifiorum. The hybrids were taller than the parei 

Iq a thick, dark green, ovate leaves ai 

rge owers. They flowered profusely and produc 
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Figs. 1-3. Fig. I. Plants of diploid S. nigrum (left), 
5. nodifiorum (right) and, F, hybrid (middle). Fig. 2. 
Fruits of diploid S. nigrum (left), S', nodifiorum 
(right) and F, hybrid (middle). Fig. 5. Prometa¬ 
phase I in F, hybritl with 12 bivalents. 


shiny bluish black berries with ii large numbci: of 
viable seeds. The percentage of pollen fertility of the 
hybrids was 79-8 whereas in the parent diploid 
.V. nigrum and 5. nodiflorum it was 11 and 69-9 
respectively. 

The course of meiosis in the parental species wOvS 
normal with 12 bivalents at d.iakinesis and inetaphase I. 
The chiasma frequency iXT bivalent, at metaphase 
in diploid .V. nigrum and S. nodi thrum was 1*59 and 
I' 10 respectively. 

Meiosis in F, hybrids was normal with 12 bivalents 
at both the diakincsis and mataphase I. At metaphase T 
the chaisma frequency per bivalent was 1'34. Anaphase 
I and the subsequenr stages of meiosis were found to be 
perfectly normal. 

The presence of 12 bivalents in pollen mother cells 
of the hybrids indicates the allosyndetic nature of 
chromosome pairing and confirms fhe identity of 
genomes of the parents tliploid 5*. nigrum and 
5'. nodifiorum. 

The cytomorphological studies and a statistical 
comparison of mean values of morphological characters 
of diploid 5*. nigrum aixl S. nodifiorum and their ready 
cTOSsabilicy with each other producing fertile hybrids 
with normal meiosis indicate that the two taxa are 
very closely related to eacli other. In fact, the relation¬ 
ship is so close, that the two species together seem to 
constitute one taxon. 

Department of Botany, G. K. Rao. 

Aligarh Muslim University, A. H. Khan. 

Aligarh, U.P., Ri^a.YAT KHAN. 

Octohvr 13, 1977. 
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POLLEN GRAINS IN EPHEDRA HELVETICA 
■ C; A. MEY. ■ 

Among the Gymaosperms, Ephedra occupies a unique 
position, in all aspects of its biology, refleaed amply in 
pollen morphology alone, having inaperturate grains 
possessing meridional ridges, an evidence of a higher 
level of morphological evolution. Being characteristic 
in its morphology, the identification of fossil pollen 
of Ephedra has been comparatively easy, and provides 
a sure index in interpretations of palaeoclimate and 
phytogeography. 

Sfeeves and Barghoorn^ made a monographic 
investigation of the pollen morphology of 43 species 
of' Ephedra. They contended that the grains of 
Ephedra are polycolpate, considering that the areas 
between the ridges represent the furrow^ areas. In the 
background of the above finding the present report on 
the pollen grains of Ephedra helveUca C. A. Mey. is 
made. 

The pollen material of the species has been pro¬ 
cured from the Royal Botanic Gardens, Kew, England, 
and pollen preparation has been made by the acerolysis 
method-. The pollen grains of E. helretica are in> 
aperturate (Fig. 1) as a general rule; a few 1-colpate 
grains (Fig. 2) also occur. Average diameters of the 
polar and equatorial axes are 64 X 29g (range 
59-73 X 22—37g). The grains are marked by the 
presence of meridional ridges which may be undula¬ 
ting or not in the different grains. The undulated 
ridges straighten up towards the poles. The number 
of ridges varies, a few grains being with one or tw'o 
ridges only. Exine thickness is 2*22 ja. Ektexine is 
thicker than endexine. The undulated ridges are inter¬ 
connected by the hyaline exinous material which 
branches and extends between the ridges forming a 
'reticulum’. Such a ’reticulum’ is absent in the grains 
with straight ridges. A few double-grains (Fig. 3) 
with straight ridges are also seen in the species as an 
abnormal feature. 



Figs. 1—3. Pollen grains of Ephedra helvetica. 
Fig. 1. Inaperturate grain, 2. 1-colpate grain, 3- 
Double-grain. Magnification: X 500. 


Among the modern Ephedra the occurrcnti 
clearly defined 1-colpate grains in E. helvetica t 
doubts, about earlier interpretations of polyc- 
condition in its pollen as envisaged by the rhif 
or absence of ektexine between the ridgesh 
E. funera, Steeves and Barghoorni have preseiu 
photomicrograph of the polar view of a grain, 
regions between the ridges show a well devt. 
exine and give no way to be called as furrow 
colpi as stated by the authors. The thickenin.f 
ektexine at the ridges may be given only a striu: 
significance. 

A well marked colpus has earlier been reportt* 
Kuyl et al.'> in E. strobilacea type grain with n 
from Cretaceous sediments in Iraq. In that light 
occasional oc:urrence of 1-colpate grains in nv 
E. helvetica has an evolutionary significance. '! 
being a primitive character, may also indicate 
possible remote phylogenetic affinity of the genus - 
the group (Ephedrales), with the Cycadales. 

The author is grateful to Dr. T. N. Kluv ' 
Director, National Botanic Gardens, Lucknow, fi-? 
encouragement, and to the Director, Royal ^ 
Gardens, Kew, England, for providing the y 
material. Thanks are also due to Dr. P. K, K. ^ 
for his kind advice and suggestions. 

Palynology Lab. (Mrs.) Mithilesh Cha.tuh\ 
National Botanic 

Gardens, Lucknow. 

October 15, 1977. 
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RAPID DETECTION OF INDOLE COMPOl'N! 

WITH EHRLICH’S REAGENT 
Ehrlich^s reagent^ consisting of an acidic soliitS 
of para dimethyl aminobenzaldehyde (PDAB) 
been employed for the quantitative estimation ^ 
various aromatic compounds^"-!. During the stn 
relating to the enumeration of soil and rhizosph* 
microflora producing indole acetic add, it is obsen - 
that a 10% w/v solution of PDAB in perchloric 
reacts with indole acetic acid forming a pink col ’;; 
instantaneously. The colour complex is stable for 10 rr 
shows an absorption maximum at 565 mg and .tri 
linearity wfith concentration in the range of 2—6 ^ 
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For determinations, • 4 ml of the. ,PDAB reagent-, is 
added to 1 ml of an aqueous solution containing, indole 
acetic acid and the intensity of the coloured complex 
measured at -565 niiU. The method is superior to the 
conventional saikowsky^ in rapidity, but is non¬ 
specific for indole acetic acid. The reagent forms 
colour complex with indole 430 m/^), iudole 

acetic acid indole pyruvic acid 

0^ ^ ^ 560 mix), indole propionic acid (X,„ ^ 585 m/t), 
indole butyric acid (X.j,.,x 570 mix) and indole lactic 
acid (X,^^j580 mjx). 

Bacterial metabolism of tryptophan is charaaeristic 
of its degradation to indole and pyruvic acid with the 
liberation of ammonia. Micro-organisms can as well 
breakdown the side chain of tryptophan forming 
indole pyruvic acid and indole acetic acid. The classi¬ 
cal method employed for qualitative detection of indole 
is the Kovac’s test*', employed for the classification of 
coliform bacteria”. The indole acetic acid and indole 
pyruvic acid however do not respond to Kovac’s re¬ 
agent®. The modified PDAB reagent in perchloric acid 
may be used for the qualitative detection of the diffe¬ 
rent substituted indole compounds including indole 
acetic acid and indole pyruvic acid. Detection of indole 
acetic acid with the Salkowsky reagent^ is time con¬ 
suming while indole pyruvic acid poorly responds to 
the reagent. 

CPCRI, Regional Station, V. P. POTTY. 

Krishnapuram 690 533- K. V. JOSEPH. 

Kayangulam, Kerala, N. P. JAYASANKAR. 

October 15, 1977. 
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STIGM\TIC EXTRACTS OF CHWROPHYTUM 
HEYNEANUM ENHANCE IN VITRO 
GERMINATION OF C. MALABARICUM 
POLLEN GRAINS 

In vitro germination requirements of pollen grain.s 
vary. The pollen of some species are able to germinate 
in distilled water while a number of others require 
simple or mineral supplemented sugar solutions. In 


other cases, pollen grains .easily* germinate in vivo but 
fail to do so in culture media. Addition of stigmas to 
the culture medium may initiate pollen germination 
under such circ. ms ar.cesC As for in vivo germination, 
stigmas generally support development of funaional 
pollen of the same species but not of alien species-. 
However, we found that the pollen of Chloropbytnm 
malabaricum, although inert on its own stigma, get- 
minated easily on the stigma of C. heyneanum. 
Furthermore, stigmatic extracts of C. heyneanum, 
aided to culture medium, brought about marked 
improvement in the rate of pollen germination of the 
other species. 

C. heyneanum is male fertile with an average 
in vitro germination, of 90%. The other species. 
C. malaharicum, bears short styled totally male sterile 
as well as long styled partially sterile flowers with an 
average of 30% germination in vitro. Only the latter 
type of flowers of this species was used in this study. 
As in other plants, Chlorophytum also shows flower 
to flower and even anther to anther variations in pollen 
germination. Discrepancies on this account have been 
minimised by mixing pollen grains from 20—25 
flow^ers and taking samples from the same mixture. 

In vivo germination was studied under laboratory 
and also fleld conditions. Germination was checked 
2-3 hr after pollination by viewing unstained and 
cotton blue-stained stigmas under the microscope. 
Post-pollinated stigmas were also observed periodically 
up to 12 hr to study the development of pollen tubes. 

The standard medium containing sugar, calcium 
and boric acid was used as controls and for trials 
ethanolic or distilled water extracts of twenty stigmas 
prepared according to the method of Namboodiri and 
Tara*^ were added to the medium. Two-dimensional 
chromatograms of the stigmatic extracts with BAW 
and Acetic Acid as solvent systems were developed 
and spot tests were conducted according to standard 
techniques. 

A summary of pollen germination percentages under 
various conditions is given in Table I. C. heyneanum 
pollen germinate in standard medium in the range 
of 80-96%. Addition of alcohol to the medium 
inhibits the rate of germination by as much as 30%. 
No significant effect on the rate of in vitro germination 
occurred with the addition of stigmatic extracts — 
either of its own or that of C. malaharicum —to the 
medium. • 

The in vitro rate of germination of C. malaharicum 
is relatively low (20-35%). As in C. heyneanum, 
alcohol has an inhibitory effect on in vitro pollen 
germination of this species. Pollen of C. mahtbarkum 
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Table I 

In-jiuence of total sHgmatic extracts of Chiorophytum 
on invitro pollen germination. In trials, the standard 
medium was supplemented with an equal volume of 
aqueous or ethanolic stiwrrtatic extractss In controls^ 
the , extracts were substituted with distilled water or 
ethanol Respectively. The percentage of germination 
given is the average of 20 counts. 





Percentage of 




pollen germination in 





Controls 




Trials 






C. hey- 

C. mala - 






neanum 

baricum 

r. 

Germination of C. ‘.b.".rcium pollen in 

medium plus stigmatic extracts of 

standard 


(a) 

C. heyneanum 
in distilled water 

69-4 

86-7 

36-2 


(A) 

C. heyneanum 
in ethanol 

37*8 

57-0 

15'5 


V) 

C. malabaricum in 
distilled water 

39-6 

96-2 

34-4 


(d) 

C. malabaricum 






in ethanol 

22*3 

53-3 

17*7 

TI. 

Germination of C, heyneanum pollen in 

standard 


medium plus stigmatic 

extracts of 



(«) 

C. malabaricum in 
distilled water 

83-6 

86-1 

28‘9 


(A) 

C. malabaricum 
in ethanol 

50*1 

53-0 

17-2 


(c) 

C. heyneanum in 
distilled water 

82-9 

83-0 

26-8 


id) 

C. heyneanum 
in ethanol 

49-9 

50-7 

14-3 


shows no germination on its own stigma though the 
pollen germinate and develop pollen tubes on the 
stigma of C. heyneanum. Stigmatic extracts of 
C. heyneanum (aqueous or alcoholic) increase the 
rate of in vitro pollen germination of this species by 
20-30%. Addition of stigmatic extracts of C. mala- 
haricum to the culture medium produces only marginal 
effect on the rate of pollen germination. The slight 
inhibitory effect of C. malabaridum extract on the 
germination of the pollen of both species is not con¬ 
sidered significant in the background of natural varia¬ 
tions exhibited in ibe rate of pollen germination. 

These results indicate that the stigmatic extracts of 
C. heyneanum stimulate the in vitro pollen germina¬ 


tion of C. malabancupi. It is therefore possible that 
the constituents of the extracts of C. heyneanum contain 
some factor or factors that promote pollen germina¬ 
tion. A study of the chromatogroms of the stigmatic 
extraas of both species show that there are three 
unique spots in the extracts of C. heyneanum. Two of 
these spots respond to colour tests for phenolics. 

The promotional effects of stigmatic extracts ot 
C. heyneanum in pollen germination focus attention 
on the role of stigmatic exudates in pollen develop¬ 
ment. Konar and Linskens*^ reported that stigmatic 
exudates of Petunia did not seem to contribute any¬ 
thing to pollen germination. In contrast, Labarca and 
Loewus^‘ have shown that in htUum, stigmatic exudates 
are used by the pollen for tube wall formation. Further, 
the need for some of the constituents of the stigmatic 
exudates for pollen germination was demonstrated in 
the colour mutants of Impatiens sultani^\ Obviously m 
common role can be attributed to the stigmatic exu¬ 
dates in pollen development. However, present data 
shows that at least in C. heyneatium the stigm'atic 
exudates have a direct influence in enhancing the 
germination rate of pollen grains of partially sterile 
species. Also, the preliminary identification of pheno* 
lies as unique spots in the stigmatic exudates of the 
fertile species is in line with the reported role of 
these chemicals in influencing growth processes'^. 

We are grateful to Prof. C. A. Ninan for facilities 
and to the CSIR for the award of a Fellowship to one 
of us (M. B.). 

Department of Botany, MEERA BHASKAR. 

University of Kerala, A. N. NaMBCK)D1RI. 

Kariyavattom 695 581, 

November 19, 1977. 
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CLOCK-CONNECTED RHVTHMICITY IN 

PHOSPHORYLASE ACTIVITY IN THE SLUG, 
LAEVICAULIS ALTE (FERRUSSAC 1821) 

Rhythmic variations have been noted in many ani¬ 
mals for numerous biological parameters^. Although 
considerable amount of information concerning 
dliferent types of rhythms in molluscs-"''^ is available, 
very little work was done on the rhythmic activity of 
enzymes in these -animals. Slugs are shown to be noc¬ 
turnal animals*^ and hence there could be correspond¬ 
ing variations in the various physiological processes of 
these organisms. In view of this it is proposed to assay 
the aaivity pattern of phosphorylase, a key enzyme in 
glycogenolysis, in the hepatopancreas and foot muscle 
of the slug, as a function of time of the day. The acti¬ 
vity pattern of this enzyme may reflect the pattern of 
utilization of carbohydrate energy sources for various 
activities during the course of 24 hr period. 

The details of collection and maintenance of slugs 
were described earlier". The hepatopancreas and foot 
muscle were isolated (tissues from two animals were 
pooled to represent a single sample) in cold (5®C) 
from live slugs of similar size, at regular interval of 
4 hr (two samples at each time). 

The tissues were weighed and 2% (W/V) homo¬ 
genates were prepared in an aqueous medium containing 
0*037 M ethylene diamine tetraacetic acid (pH 6*5) 
and 0*1 M sodium fluoride (pH 6*5) as recommen¬ 
ded by Guillory and Mommaerts^. It was centrifuged at 
2500 rpm for 10 min and the supernatant was used 
for the enzyme assay. The activities of phospho¬ 
rylase 'a’ (active) and *ab’ (total) were assayed in the 
absence and presence of AMP respectively, by 
the method of Cori et al.^. Inorganic phosphate was 
estimated by the method of Fiske and Subba Row^^^ 
and the enzyme activity was expressed as gmoles of 
Pi/mg protein/hr. Protein content was estimated by 
the method of Lowry et 

The present study demonstrates a typical clock con- 
neaed rhythm In the phosphorylase activity with 
maximal activity at 00*00 hr and minimal activity at 
12-00 hr of the day (Fig. 1). Total phosphorylase 
ranges from 71*3 to 93*8 gmoles of Pi/mg protein/hr 
in the hepatopancreas and from 74*5 to 88*7 gmoles 
of Pi/mg Protein/hr in foot muscle. Active phosphory¬ 
lase ('a’) also followed a similar trend in both the 
tissues. It varies from 15*5 to 29*5 gmoles of Pi/mg 
protein/hr and from 20*8 to 32*5 gmoles of Pi/mg 
protein/hr in the hepatopancreas and foot muscle 
respectively. Even though the total phosphorylase 
(ah’) activity in foot muscle is slightly higher at the 
minimal activity periods (12*00 and 16*00 hr), than 


the hepatopancreas, the range is essentially similar. 
But the pattern of rise and fall in phosphorylae 'ab' is 
sudden and sharp in the hepatopancreas as compared 
to the foot muscle. The greater phosphorylase (V) 
activity in foot muscle over the hepatopancreas may 
reflea glucose utilization for muscle contraction. 



TIME OF THE DAY (hrs) 


Fig. 1. Clock connected rhythm in phosphorylase 
activity ia the hepatopancreas and foot muscle of the 
slug. Values expressed at each time interval are mean 
±: S.D. of six observations. 

Similar type of diel rhythms have been noticed in 
the enzymatic activities of the snaiP^ and the slug*^. 
It is also found that the rate of heart beat and loco¬ 
motion in the slug followed a regular diel rhy thm 5. Jr 
has been shown that the blood glucose level is maxi¬ 
mum and hepatopancreatic glycogen level was mini¬ 
mum at 00*00 hr indicating the mobilization of 
glucose from hepatopancreas to the blood^3. xhe 
maximal phosphorylase activity in the hepatopancreas 
and foot muscle in the present study at 00*00 hr 
may be correlated to the minimal hepatopancreatic 
glycogen content and maximal blood sugar level. After 
00*00 hr, phosphorylase acrivity gradually decreases 
as there would be enough glucose in the blood due to 
post-prandial absorption. The excess glucose may, pro¬ 
bably, be transported to.the hepatopancreas for glyco- 
genesis. This is evident from the faa diat the glycogen 
level in the hepatopancreas is progressively increased 
after 00*00 hr reaching its maximum at 12*00 hr 
of the day. Based on these observations, it may be 
suggested that the high phosphoryjase activity in the 
slug during darker periods at and around 00-00 hr 
might be providing the necessary glucose, through 
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.glycogenolysis, required for the energetic needs of 
various physiological activities of the animal. 

The authors thank Prof. K. S. Swami for providing 
facilities. Financial assistance rendered by ICMR 
(DCK), UGC (VJ) and CSIR (KS) is gratefully 
acknowledged. 

Dept, of Zoology, D. Chandra Sekara Reddy. 

S.V. University, V. Jayaram. 

Tirupati 517 502, K. SOWJANYA. 

India. Padmanabha Naidu. 

October 3, 1977. 
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CONSTITUTIVE HETEROCHROMATIN IN THE 
INDIAN BUSH RAT, GOLUNDA ELLJOTI {QXIXS) 

The chromosomes of the Indian bush rat, Golunda 
ellioti (Gray) have been studied by Matthey^ who 
reported the diploid number as 52. Later, Mittal & 
Kaul5 reported the diploid number for this species 
from Ludhiana (Punjab) as 50. We have studied the 
chromosomes of Golunda ellioti (Gray)^ collected 
near Mysore and our observations are at variance with 
those of the earlier reports. 

Twelve individuals (6 males and 6 females) were 
collected from the environs of Kadakola village 
(8 kms. from Mysore, S. India). Bone marrow, spleen, 
intestinai epithelium and testis were utilised for 
chromosome preparations. Spleen, liver and kidniey 
cells were directly fixed in acetic acid-methonol for sex 


chromatin 

S' reening 

(■h.uuli 

ing. w.t;. 

done 


U) the technique ot 

buniner'^. 




The diploid number was 5-1. 'Ihe t 

hrouiosomcs w 

measured 

and class!tleii accori 

ling to 

the 

system 

Levan ct 

al'K 'File 

karyotyi’e 

{ Fig. 1 

) mnsi.st.s of * 

MU' 

i 






li 

n 

as 

II 

M 

It 

i 


A 


f, 




«l 

0 n 

Hit 

Hi 

g 

9 

to 

ii 



at 

a 41 

41 « 

a i 

m t 

A 0 

\A 

!5 


1 r 

i» 


• A 

* * 

• A 

A » 

n. m 


ZO 

2t 


2 .1 

74 




11" U 





:* y 


Fig. 1. Ivaryotvix- ot Golunda ci/iotl (ChAVf. lU.. 

2n = 54. 

pair of small mctaa’iitrlc and iwciuy-iivc* pairs 
telocentric chromosomes. Tlie X-chroniosorne is st;: 
metacentric and measures 7*63% of the bapL : 
genome; it is thus larger than the 'originaF ty}' 
according to the classification of Ohno t't 
Y-chromosomc is reloecntric and measures 3'H()9r> 
the haploid complement. In ('.-banding (Fig. 2) a 





Fig. 2. C-banded metaphase of Colunla clll ti. in.il 


the autosomes irrespective of their size showed dark 
and clear bands in the centromeric regions. In ad 1 ;- 
tion, heterochromatin was also seen at the telomcrii: 
regions of a few autosome.s. The sub-metacenry. 
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X-flironiDSomc showai a dark and prominent band at 
tile centromeric rc)nt)n with an additional dark bund 
ni\ the sfuMt .irtn adjacent to the centtorneric bani{ 
'fhe Y-chtomosonie was uniformly stained throughout 
its leiii'.th aiui is ( p.Miivc'. hi the interphnse nuclei 
of cells from spleeti, liver and kidney tissues of 
females S to id tiironiocentres are seen in each nuclei. 
'V'he si'/e of these chromocentres varies and the large 
masses that occur may he the fusion paiducts of 
smaller iliroinatin bodiesh 'liiese blocks of chromo- 
centres interfere witli the iilentification of X-chroma- 
titi. 

With the three ilifferent tliploid tuiinhers reported 
P)( this spet ies, r//.., -h/ h 2ji and 

.>// 11 ot thc‘ present study, this species can be 

cousiilered as ia)iyniorphic. 'hiie jU'csence of an easily 
identifiable sulvuneiacentric X-chrt>inosome and a large 
N'-chfomostHne- in the karyotype of C/. <7//e// arc intc- 
testini’,. Sum tlie X "Chromosome measures ~'*63% of 
tie- haploid f’enome it is larger tluti the ‘original’ 
tvp;'''. Ihtwever, the intercalary ('.-hand measures 34% 
ol (lie X chromosome indicating that rile functional 
IMUi is ptobalslv restricted to of the haploid 

g.enome as in othm- mammals^'. 

'I'he authors ate grateful to Prof. M. R. Rajasekara- 
seirv tor «’n ourai’canent aiul iacilities. 'Miey alsv) thank 
the Ui itish Museum ( Natural History i, London, for 
jd.mifyin', tlu; spetimetis. SKR usis supporte<l by ti 
|ell')ushjp f(om (he Ihiiver.sify Clratits (‘.otnmission. 
New Delhi. 

Department ol Xoology. S. KRISHNA 

Dmveisity ol Mysoiv. N V. Aswatiian-M tAVANA. 

Manusagangocri, 

Mysore S"() OOt'), India, 

Oiliihvr ", Id ’ 
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SOMK NEW DISEASES OE FRUnS 
This note presents an accounc of some new diseases of 
fruits collected from Bangalore market. 

Avocado (Rersea americana Mill) 

1 . I’ruit rot {Dofluorella ^regar/a) : 'Phe fungus 

produces brown spots on die fruit, coveting 
the entire fruit surface, 'fhe flesh inside the 
fruit is discoloured. 

d. Stem end rot {Diplo.lia tiataleusis P. Evans) : 
Rot usually appears at the stem end and 
spreads rapidly invading the whole fruit. The 
pulp of the diseased fruit turns dark brown 
and soft. 

Mango (^Mangijera Indica Linn.) 

3. Emit rot { Sclvrotrim- rolsd Sacc.): I'm it rot 

appears in the form of dark grey lesions on 
the fruit surface on ‘Alphonso’ variety. 

In addition to the three diseases described on fruits, 
during the course of routine disease surveys conducted 
at the experimental station of this Institute, Parasiti- 
■/ati(Hi of pustules of rust was vibserved tluritig Febru- 
ary-March, 1977 on 'Bangalore Blue' variety of grape 
(VitiS’Lahrusea 1..). llredial pustule,s of the riusc were 
covered with a pinkish white fluffy mycelium. The 
fungus was Isolated in pure culture atul was identified 
as 'rrichotliecium roseiun Link Pathogenicity tests with 
this i.sokitc were conducted succe.ssfully. This is the 
linsf report of the occurrt'nce of Trlchot beet urn roseurn 
Link on uredopu.styles of grape. 

Cirateful clumks are due to Dr. li. S. Sohi, Senior 
Plant Putlvolo.gisf atul Dr. CL S. Raiulhawa, Director, 
huliati Institute of Horticultural Research, Bangalore, 
lor their interesr iu this study. 

Division of Platir Pathology, T, S. SiUDHAK. 

Indian hisritiite of I lorticulrural 

Research, 

355, Upper Palace Orchards, 

Bangalore 56() 006. 

Sepfemher 9, ]9'77. 
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SOLAR CYCLE EFFECTS IN EQUATORIAL SPREAD i 

R. G, RASTOGI and G. D. VYAS 
Physical Research Laboratory, Ahmedabad 3SO 009 {India) 


Abstract 

The occurrence of Range type of equatorial spread F at Huancayo for the period 1957 to 
1975 has been shown to inversely related to the Zurich sunspot number. The occurrence of Fre¬ 
quency type of spread F is practically independent of solar cycle. Both types of spread F show 
very large seasonal variation, being present on the average 40% of night time during 
December (local summer) months and only 5 % of night time during June (local winter) 
months. The decrease in the occurrence of Range type of spread F during high sunspot years 
when the pose-sunset rise of the F layer is most predominant poses problems’ in the simple theory 
of spread F on the F region rise after sunset. 


Introduction 

*DECENT interests in the transionospheric radio 
propagation between a satellite and a ground 
station have almost created explosive studies on 
equatorial spread F due to its effect on the VHF 
and UHF radio propagations. The ionospheric 
data collected during IGY-IGC period had clearly 
demonstrated the existence of a belt of intense 
spread F activity between 20° N and 20° S dip 
latitude (Shimazaki^', Wright^, Singblon^ Chandra 
and RastogP. showed that the spread F index 
increased with solar activity at most of the 
equatorial stations Kodaikanal, Djibouti, Ibadan, 
but the spread F index at Huancayo during any of 
thC' seasons decreased with increasing solar activity. 
The examination of ionograms at Thumba, a 
station very close to the magnetic equator, revealed 
that the equatorial spread F is basically of two 
types (i) Range spread which occurs in the pre- 
midnight periods and is correlated with the post- 
sunset rise of the F region and {ii) Frequency 
spread which is usually seen in predawn periods 
(Chandra and Rastogi-), Sastri and MurthyS con¬ 
firmed that the spread F at Kodaikanal was 
basically of Range, type during pre-midnight 
period and of Frequency type during post-midnight 
period. Recently Rastogi and Vyas^ have shown 
that during the high sunspot years the predominant 
type of spread at Huancayo was Frequency type 
while during low sunspot years both the^ type^ 
were present. In this note we present the solar 
cycle variation of nightly average- spread F of the 
two types at Huancayo for the period 1957 to 
1975. These results have been extracted from the 
/-plots of Huancayo kindly supplied by the World 
Data Center A for Geophysics at Boulder (Colo.), 
U.S.A. 


Results 

In- Fig. 1 are .shown the seasonal variation of 
Frequency and Range spread averaged over the 
entire period of observation at Huancayo. It is 
seen that either type of spread is most frequent 
during December solstices (local summer) and 
minimum during June solstices (local winter) and 
no indication of any semi-annual variation is seen. 
Further on average Frequency spread is slightly more 
common than the Range spread. 


HUANCAYO 



Fig. 1. Seasonal variation of Frequency and 
Range spread averaged over the period 1957 to 
1975. 


In Fig. 2 are shown the relation between the 
occurrence freqrency of Range and Frequency 
spread at Huancayo versus the corresponding Zurich 
sunspot number separately for the four different 
-seasonal groups of the year (December to Febmaiy, 
March to May, June to August and September to 
November). The least square fitting straight lines, 
through these data points, are also indicated in the 
diagram. It is seen from the diagram that the 
occurrence of frequency spread is practically 
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independent of sunspot number ; the change in 
occurrence is only about 1 or 1% of the change of 
sunspot number. Regarding the Range spread, its 
occurrence frequency is negatively correlated 
with sunspot number. During September- 
November or December-February seasons, the 
sensitivity of the spread is about 20% of the 
sunspot number. During other seasons the 
sensitivity is relatively lower. Thus the sensitivity 
of Frequency spread to changes of sunspot number 
i> higher for the months when the spread is more 
common and it is less sensitive when the 
occurrence of spread F is relatively lower. 

HUANCAYO 1957-75 



Fig. 2. Relation between the occurrence of 
Range and Frequency spread at Huancayo versus the 
corresponding Zurich sunspot number for four 
different seasons. 

It has been shown by Rastogi and Vyas^, that the 
Frequency spread is maximum around midm'ght or 


[ 

after midnight while Range spread is ma' 
around 2l~22 hrs. 

The pre-midnight spread F is shown ^ 
associated with the post-sunset rise of the b' ■ 
generated by the evening peak of the ca- 
electric field in the F region (Rastogi-y). The c'’* 
peak of the B—W electric field in the F rey 
most pronounced during high sun.spol ycais 
the Range spread is least pronounced. Thus wr 
Range spread is closely correlated wills 
electric field on shorter term variations, it 
so with very long term variations. Evidenll. 
are no simple causes for the equatorial Range 
and many aspects of its variations still need 
identified. 
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seasonal alteration in the serum prolactin and lh levels in the 

WATER buffaloes 
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Iti.ililiile for lir.'craich hi Reproduction (ICMR), Jeban^ir Merwanji Street, Pare!, 

Bombay 400 012, indki 

AND 

K. JANAKiRAMAN and M. PARAMESWARAN 
institute oj Agriculture, Reproductive Biology Research Unit, Anand Campus, Anand 


Abstract 


If has hcfd csrablishal rhaf buffa,l(X*s come to heat cliinn,i; summer months (low 
hf e'‘dini!!: period ) but do not exhibit clear cut hear symptoms. Because of this, manv t^ood 
animals remain iinniated tliirinu; summer. Hence, it was felt essential to study the endocrine 
P lysioloL'y of buflalo, which is the main dairy animal in this country. 

By iisini; radioimmunoassay technique, serum prolactin and LH levels in Surti breed of 


Indian water bulialoes were determined. Blood samples were collected at specific phases of the 
ostrous cycle rlirou.ehout the year and the samples were divided into three cateiiories namely, 
medium breedini; (monsoon), peak breeding (winter) and low breeding (summer) periods, 
barge nucruarions in prolactin activity were observed at different phases of the cstrus during 
monsoou and winter but not in summer. 


Specilically, during monsoon and winter seu-sons a sharp fall in prolactin levels after 
ovulation was noted. 


iNTRODlXrioN 

UIH'AI.OIiS conic into estnis throughout the 
year and can be bred an\ time of the year but 
reproductive enicicncy varies from month to 
nionlli. C'onccption was reported maxinuim (88%) 
during Scplcniber to Match, whereas it could be 
as low as K-I()% during summer monlhs. Higher 
environmental tcniperadirc, humidity and circct of 
excessive sunlight were considered as the main 
responsible factors, for lowcretl reproductive 
activity in bufralocs*"'h Observations recorded so 
far on ovarian activity and other biological para¬ 
meters imlicalcd that the failure of breeding during 
summer in hulfaUK's appeared to be mainly an 
endocrine problem'^"*’ and this warrenled the study 
of the I.H and prolactin levels during ditTeront 
seasons. 

MATiaUAl.S AND MldllOIXS 
'ibc average length of the estrous cycle in Surti 
brcoil of buffaloes is around 19 to 21 days. Blood 
samples were collected from 12 buffaloes through¬ 
out the },car at 6™7 a.in. on the specific days ol 
Cstrus cycle as indicated in Table 1. Ihc different 
nomenclatures used in the study lor dificrcnl 
breeding periods are also included in this tabic. 
Serum prolactin and serum LH levels were deter¬ 
mined by radioimmunoassays using double antibody 
technique developed by Midgley<^. 

The prolactin values arc expressed with reference 
to the standard hormone preparation from batch 


Tablc 1 

Oeiails of different nomenciotures used 

H, Beginning of cstrus 

IL End of cstrus, dose to ovulation 

D,, Bay 9 of the cstrus (luteal phase) 

Be;, Bay 15 of tlic cstrus (follicular phase) 

Pi Medium breeding period (Monsoon) 

P- Peak breeding period (Winter) 

P;, Low breeding pci iod (Summer) 

number 11 supplied by National Institutes of 

l-i\ealth, USA, birielly expressed as NIH-P-S-ll 
while the LH values are expressed with reference 
to the standard hormone preparation from' batch 
number 18 supplied by National Institutes of 

Health, USA, briefly expressed as NIH-LH-S-i8. 
Specificity of the antisera used was checked i, r 
cros.s-rcaction with other hormones. 7'hc reference 
preparations of LH and prolactin utilised for 

radioimmunoassays were kindly supplied by NIAMD, 
NIH, USA, 

Results 

It is evident from Fig. 1, in low breeding season, 
that the prolactin levels are 2 to 6 fold higher 
throughout estrus cycle as compared to medium 
and peak breeding seasons. It is interesting to 
note that during both peak and medium breeding 



76 


Serum Prolaciin and LH Levels in the Waier Buffaloes \ Cunm 

L Science 


^300- 

*^280' 

o 

<q:200‘ 

Ditto- 

0: 

a.|2o- 
? eo 

QZ 

Ui4-0 

<0 

0 


PROLACTIN LEVELS IN BUFFALOES DURING 
DIFFERENT SEASONS 


H|- BEGINNINQ Of ESTRUS 

H 2 - end of E 8 TRU 8 CLOSE TO OVULATION 

D8- DAY-* 9 AT THE ESTRUS 

(LUTEAL PHASE) T 

D| 5 - OAY-“IS (FOLLICULAR PHASE) ■ 



H| H 2 D9 0|5 H, H 2 0$ Djs Ht H 2 D 9 0|6 
-e^NOMSOOM-^ 4—WINTER-^ i — SUMMER--^ 


Fig. 1 


- LH LEVELS IN BUFFALOES 
DURING DIFFERENT SEASONS 



Hi H2 D9 0|5 
-MONSOON- y4 


Mj H2 Os D|5 
— WlNTE R —> 

Fig. 2 


K| Ha Os D|g 
— •UN NER-^ 


seasons there is a sharp fall in prolactin levels 
after ovulation. Lowest prolactin levels are 
observed in luteal phase. In low breeding season, 
no lowering of prolactin levels on day 9 is noticed; 
but a sharp rise is seen on day 15 (follicular phase). 
These results are given in Table IT. 

Table II 


Pe.icd means for piok.ctin (ng/ml) 



Hi 

Ho 

D, 

Di. 

X 

Pi 

116-78 

79-63 

64-45 

82-84 

85-92 


i37-5 

±25-33 

±28-h2 

±27-46 


Pa 

61*40 

51-37 

35-61 

44-16 

48-14 


±12-46 

±6-41 

±6-54 

± 8-01 


P* 

185-54 

170-72 

176G0 

248-94 

196-30 


±27-91 

±44 26 

±24-32 

±32 68 



Pi — Monscon; Po = Winter; P 3 = S mmer. 

In peak and medium breeding seasons highest LH 
concentrations were evident at the beginning of 
estrus which decreased on Ho (end of heat). 
During low breeding season no marked fluctuations 
in LH levels were noticeable (Fig. 2 and Table III). 


Table HI 



Pei 

Hi 

. iod means for LH (ng/ml) 
H. D, Di, 

X 

Pi 

23-9 

11-9 

19-1 

19-2 

18-52 


4:5-7 

±0-9 

±1-4 

-0-7 


Pi 

19-8 

15-3 

19-1 

14-8 

11^25 


±3*7 

± 1-2 

± 1*2 

± 1-0 


Pi 

19-5 

20-0 

17-0 

16-5 1 

18-25 


± 1-2 

±3-6 

± 1-8 

±M 


Pi 

= Monsoon; Pa = 

Winter; 

P 3 = Summer. 


Discussion 

Major environmental factors controlling th: 
hypothalamo-pituitary-gonadal axis are^ : 

(1) Photoperiod ; (2) Temperature; (3) Raiiv 
fall.. 

Of these, length of the photoperiod is of primaij 
importance, whereas temperature, rainfall, etc., an 
of secondary importance. It Is well known that tlv: 
function of pineal gland is under the control 
of day length. Recently Blask e/ a\J have 
reported prolactin, the inhibiting and releasiiii; 
factor activities in the bovine, rat and human 
pineal glands. It appears that pineal gland miv- 
serve as an alternate or supplemental source 0 : 
PRF and PIF. High levels of prolactin observed 
by us in low breeding season (summer) may b: 
due to the influence of photoperiod on the pineal 
gland activities of prolactin controlling factor,> 
Schamas^ have also reported high levels 01 
prolactin during summer months in cattle. 
Wettemann and Tucker^ have also shown thai 
serum prolactin levels were directly related to 
ambient temperature. 

Considerable data are being accumulated recently 
that high prolactin levels could interfere with 
estrous cycle and fertility. This effect could Ik 
at ovarian hypothalamus level. Prolactin coulo 
directly affect ovarian steroidogenesis hy altering the 
number of LH receptors. It has been suggested 
that prolactin may block the hypothalamic 
mechanism responsible for the episodic release of 
LH and also inhibit the positive feedback of 
estrogen on LH secretion. 

From the results of our study it appears that 
summer sterility observed in buffaloes could be due 
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to persistently high levels of prolactin during the 
cycle and the control of mechanisms which lowers 
prolactin could restore fertility as has been observed 
in hyperprolactinemic women^^'^h 
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DIFFERENTIATION AND ESTIMATION OF /i-PHENYL ORGANOTHlOPHOSPHATE INSECTICIDES 
FROM OTHER ORGANOPHOSPHATE INSECTICIDES BY MERCUROUS NITRATE REAGENT 

B. N. PRASAD, G. B. KAWALE and V. D. JOGLEKAR 
Forensic Science Laboratory, State of Maharashtra, Bombay 400 008 

Abstract 

Mercurous nitrate with few drops of nitric acid is commonly used for the detection of 
organophosphate insecticides which can further be used for differentiation and estimation of 
/>phenyl organothiophosphate insecticides from other organophosphate insecticides. 


Introduction 

npHE use of organophosphate insecticides in 
agriculture has become very popular and new 
types of organophosphate insecticides are coming 
into 3he market every year. Consequently, in 
Forensic Toxicology, the characterization of 
individual organophosphorus insecticides become^ 
necessary. The organophosphorus insecticides are 
classified into four classes as (i) phosphate.s, 
{ii) phosphorothionates, {Hi) phosphorothiolates 
and (h’) phosphorodithioates. 


( 1 ) 


p-o-z. 


>P-S-Z, 


In forensic toxicology, for the detection and 
characterization of individual organophosphate. 


insecticides can be classified in another way 
depending upon the nature of -Z. This classifica¬ 
tion will be of much help. The present paper 
describes the differentiation based on this classifica¬ 
tion of p-phenyl organophosphate insecticides from 
other organophosphate insecticides. 

Mercuric nitrate gives a black colour on heating 
with organothiophosphates such as New Tik-20, 
Dalf, Dasanit, Hinosan, etc., whereas mercurous 
nitrate gives a black colour instantaneously with 
these organothiophosphates. Mercurous nitrate can 
also be used for the detection of organophosphate 
insecticides with some modification!. In our work 
it was observed that when chromatoplates are 
sprayed with mercurous nitrate and kept for 
2-3 days, a pink colour appeared at the periphery 
of the black spot. In these cases pink colour was 
obtained immediately when heated. Among the 
common organothiophosphate insecticides, it wa’s 
observed that only p-phenyl organothiophosphate 
insecticides gave a black colour turning to pink 
with mercurous nitrate reagent. Similar results 
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Table 1 

TLC of p-phenyl organothiophosphate insecticides 


Insecticides 

Chemical Name 

Hex-.ne: 
Acetone 
4:1 

Rf 

Chloiofoim; 

HeXc.ne 

4:6 

Rf 

Caibon- 
tetuchloi ide: 
Benzene 2:1 
Rf 

1. Ekitox, Follidol, Piramar 
E-50 (Ethyl piiatLion) 

(0,0-Diethyl-O-p-nitiopLenyl phosphoio- 
thionate) 

0-51 

0-44 

0-66 

2. Paramar M-50 Metacid-50 
(Methyl paiatlacn) 

[0,0-Dimethyl-O- (p-nitic phenyl) 
pLospLoictLicni.te] 

0*48 - 

0-40 

0-63 

3. New Tik-20 (Samithion) 

[0,0-DimethyI-0- (S-methyl-p-niticplenyl) 
pLosphoi otl.icnate] 

0*53 

0'30 

0*50 

4. Dalf, B lytex, Lebaycid-50 
(Fentidon) 

[0,0-Dimthyl-C- (4-methyl meicr ptc-3- 
methyl phenyl)-pl.osphoi otl .ic nate] 

0-59 

0-50 

0-70 

5. Dasanit (Fensulfothicn) 

[0,0-D—mthyl-0-(4-methyl sulfinylphenyl) 
phosphoiothionate] 

0*80 

0-52 

0-72 

6. Hinosan 

(0-Ethyl-S, S-Diphenyl 
diti Jo phosphate) 

0*41 

0-15 

0-26 


were obtained with Millon’s^ reagent which con¬ 
tained mercuric nitrate in addition to mercurous 
nitrate. Organophosphate insecticides which are 
not p-phenyl organothiophosphatesCMalathion, Rogor, 
etc.), do not give this pink colour reaction. Millon’s 
reagent is used for the estimation of p-phenyl 
thiophosphate insecticide as it quickly develops the 
colour. 

Experimental 

(1) Mercurous nitrate, —A few drops of con¬ 
centrated nitric acid are added to a saturated 
solution of mercurous nitrate in water. 

(2) Millon's reagent'^. —3 ml of mercury is dis¬ 
solved in 27 ml of concentrated nitric acid 
and then diluted by an equal volume of 
distilled water. 

Procedure 

1. Thm Layer Chromatography 

A number of p-phenyl organothiophosphate 
insecticides are chromatographed using silica gel, 
as adsorbent < layer thickness—0-25 mm) and 
n-Hexane : Acetone (4 ; 1) as solvent. After a run 
of 10 cm, the plate is taken out from the chamber, 
dried at room temperature and sprayed wi h mercurous 
nitrate reagent. The black spots appear. The 
plate is then heated at 110° C for 10 min, the 
black spots turn pink. TLC is reprated with two 
Othei solvent systems (1; chloroform : Hexane 


(4 : 6), (2) carbon tetrachloride: benzene (2: 1), 
The results are shown in Table 1. 

II. Colorimetric Estimation 

1 ml of the test solution is mixed with 2 ml of 
fresh Millon’s reagent and 4 ml of distilled water 
in a test-tube and kept in boiling water bath for 
5 minutes, allowed to cool and the optical density 
of the colour formed is determined at 525 nm. 

Calibration curve. —Standard stock solution of 
ethyl parathion in ethyl alcohol (5 gm/lOOml) 
and a series of working standards from the standard 
stock solution to give concentrations of 10, 25/50, 
100, 150, 250, 300, 350, and 400 ng/ml arc 
prepared. The optical density of the colour 
produced after following the above procedure is 
recorded. The calibration is repeated with other 
p-phenyl organothiosphates. The graphs of optical 
density versus concentration of p-phenyl organothio- 
phosphates pg/ml is shown in Fig. 1. 

Recovery experiment —1 mg of parathion was 
added to 100 g of finely minced viscera and 
mixed well and kept for 1 day. The p-phenyi 
organothiophosphate is extracted with ether and 
the ether evaporated at room temperature. The 
residue is dissolved in n-hexane and transferred to 
celite column for clean up. The loaded material 
was eluted by hexane, the solvent evaporated and 
the residue dissolved in 10 ml of ethyl alcohol, 
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C olorimetric Estimation of Ethyl Parathion 



Fig. 1 

One ml of this is used for the estimation. The 
experiment is repeated with other p-phenyl organo- 
thiophosphate insecticides in triplicate. The results 
arc shown in Table II, 

Results and Discussion 
As organophosphate insecticides easily hydrolise 
and form phenolic compounds, which further react 
with the reagent to give pink colour ; this colour 
leaction is similar to the reaction of Millon’s^ 
reagent with p-hydroxy substituted compounds. 
Mercurous nitrate reagent, thus, in addition to 
detecting organothiophosphate insecticides, also 
serves the purpose of differentiating p-phenyl 


Table II 


Percentage recoveries of insecticides frcm viscera 


Insecticides 
(1 mg/lCO g of 
viscera) 

Quantity 
recovered 
(average of 3 
readings 
(mg) 

Peicentage 

lecoveiy 

% 

Ethyl parathion 

0-92 

92 

Methyl parathion 

0-90 

90 

Sumithion 

0-94 

94 

Baytex 

0-80 

80 

Dasanit 

0-82 

82 

Hinosan 

0-87 

87 


organothiophosphate insecticides from other organo¬ 
phosphate insecticides. The calibration curve 
obtained for each p-phenyl orgmothiophosphate 
insecticide shows linearity upto 300 pg. The 
sensitivity of estimation is 3 5 pg/ml. The 
recoveries of these insecticides from viscera are 
good. This method for differentiating and 
estimating p-phenyl organothiophosphate insecticides 
is very useful in the toxicological analysis. 

Acknowledgement 

The authors are thankful to* Dr. B. N. Mattoo, 
Director, Forensic Science Laboratories, ‘Maha¬ 
rashtra State, for his valuable suggestions and keen 
interest in the work done. 

The authors are also thankful to M/s. Bayer 
(India) Ltd., M/s. Ciba of India Ltd., M/s. Tata 
Fision, Ltd., M/s. Esso Estem, Inc., Bombay, for 
the supply of samples of insecticides. 


1. Kawale, G. B. et al., Sek and Cult., 1912^ 

38, 373. 

2. Soni, P. L., Org. Chem., Sultan Chand and 

Sons, Daryaganj, Delhi-6, 1970, p. 540. 

3. British Pharmacopoeiay ITie Pharmaceutical 

Press, London, 1958, p. 770. 

4. Feigl, F., Spot Tests in Org. Analysis, Elsevier 

Publishing Company, London, 1956, p. 183. 


S.L HORA MEMORIAL GOLD MEDAL FOR 1977 

The S.L. Hora Memorial Gold Medal, given Dr. A. G. K. Menon, Deputy Director, Zoological 
annually for the most outstanding contribution in Survey of India, Madras, 
the field of Ichthyology, • has been awarded to 


I.C.A.R. GRANT TO CURRENT SCIENCE 

The Current' Science Association acknowledges grant.of Rs. 10,000/- towards the publication of. 
with thanks from the Indian Council of Agricultural its. , Journal, Current Science, during the' '. year 
Research, New Delhi the receipt of a publication 1977-78. « . ■ . 1 - 

Curr. Sci.—3 




80 


I Currciu 
L Science 


LETTERS TO THE EDITOR 


GRAFT COPOLYMERISATION OF METHYL 

methacrylate onto wool fibres 

Various workers have studied the grafting of wool 
with a variety of initiators such as persulphate, ferrous- 
hydrogen peroxide, vanadium^ cerium-^T^ manga- 
nese-i-i, In the present investigation, Chokla 

wool was purified by Soxhlet extraction, with acetone^* 
for 24 hours, washed with water, air dried and main¬ 
tained at constant relative humidity. Methyl metha¬ 
crylate was freed from inhibitors and vacuum distilled 
in nitrogen atmosphere. Tetra potassium peroxy diphos¬ 
phate (FMC, USA) and ethylene glycol monoethyl 
ether (Koch light company, England) were used as 
such. Ethylene glycol mono ethyl ether was used as 
monomer solubili 2 er. Other chemicals used were of 
AnalaR grade. Grafting was done in oxygen free nitro¬ 
gen atmosphere. The grafted fibres were Soxhlet 



Fig. 1- Effect of Monomer Concentration and Per¬ 
oxy diphosphate Concentration on graft yield Temp. = 
50° C. A (Methyl methacrylate) moles, lirre"^ X 10- X 
Graft yield % . B (Peroxy diphosphate) moles, litre'^ 
XlO^ X Graft yield %. 


extraaed with acetone for 24 hours to remove honni- 
polymer, if any. 

The effect of concentration of monomer and peroxy 
diphosphate on grafting are shown in the Fi.^. 
(A, B). It is seen that an increase in the concentrafioi; 
of the above two factors increases the graft yiU 
per cent. With increasing time and temperature th, 
graft yield also increases. The per cent of grahiii: 
decreases as the amount of wool increases, since th- 
surface area/voiume ratio becomes large. 

The number average molecular weight of the poi 
(methyl methacrylate) side chains, obtained from gral'tt 
wool by a two step HCl digestion method'^', incrtasi 
with the increase of graft percentage. The infra n 
spectra of the grafted poly (methyl methacrylate) siii 
chains centred at 1730 cm"^ along with the -COTS'H 
absorption at 1660 cm”i which proves that grafting \i. 
taken place. As the percentage of grafting increases, th 
solubility of grafted wool decreases in alkali. This ma. 
be due to the shielding or removal of polar groups t. * 
w'ool by the grafted poly (methyl methacrylate) sid 
chains. The dye uptake in the grafted wool was k 
than that in the pure sample. All these indicate ih..' 
proteaion or substitution of polar groups of wool 'vi' 
improve the resistance of wool to acid and alk.*' 
attack. Attempts are also being made to graft viiiv 
monomers onto various fibres using a few other iniii. 
tors. 

Department of Physical Jahanara Subhan 

Chemistry, S. SaCCUBAI. 

University of Madras, M. SANTAPPA. 

Madras-25, 

November 1, 1977. 
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ADDUCTS OF BIS (SALICYLALDEHYDATO) 
COBALT(H) AND NICKEL(U) 

/3~Diketones and related compounds which involve 
keto-enol tautomcrism have gained considerable impor¬ 
tance since their metal chelates behave as Lewis acids. 
Bonding of additional ligands along the axis normal 
to the moleculer plane of planar complexes has 
invoked lot of interest in recent years. Ortho-hydroxy 
aryl carbonyl compounds closely resemble those of 
bet-diketonates. It w^as, therefore, thought worth while 
to study the base adduct formation with salicylalde- 
hydato complexes. This communication describes six 
base adducts of bis (salicylaldehydato) cobalt(II) 
and nicked (11) with heterocyclic amines such as 
beta-picoline, quinoline and iso-quinoHne. 

All the chemicals used were of Analar grade- Metal 
chelates were prepared by reacting ethanolic solution 
of metal chlorides with salicylaldehyde in (1:2) ratio 
followed by dropwise addition of liquor ammonia. 
The precipitated comounds were washed with ethanol, 
ether and dried m vacuo. Metal chelates so obtained 
were refluxed for thirty minutes with the base as a 
solvent. On keeping the clear solution overnight 
crystalline compounds separated out. 

Metal in the compounds was estimated by EDTA 
procedure. Conductance was measured in M/1000 
acetone solution. Infrared spectra were recorded in 
nujol mulls using Unlearn SP 200 Spectrometer and 
electronic spectra in M/100 (chloroform-base) solu¬ 
tion with Unicam SP 500 Spectrometer. Magnetic 
susceptibility measurements were made on solid speci¬ 
mens by Gouy method. Analytical, conductance and 
magnetic susceptibility data are presented in Table I. 

Table 


The complexes reported in the present investigation 
have the composition [MLoBo] where M is Co(II) 
or Ni(II), LH salicylaldehyde and B is the nitro¬ 
gen base. The compounds are fairly soluble in common 
organic solvents like methanol, benzene, chloroform 
and acetone. Acetone solution of the complexes have 
very low molar conductance values (3—7 mhos indica¬ 
ting non-electrolytic nature. Magnetic susceptibility 
measurements show them to be paramagnetic with 
three and two unpaired electrons, values being 

in the range 4*7—4*9 B.M. for cobalt(II) and 3’1- 
3*2 B.M. for nickel(11) complexes respectively. 

Infrared speara revealed the shifting of the absorp 
tion bands due to the nitrogen bases in the base 
adducts. i'CM-O) was beyond the range of the instru¬ 
ment. The charaaeristic band due to the conjugated 
C rr O group of salicylaldehyde is observed around 
1665 cm“i which shifts to lower frequency in the 
metal chelates ('--'1605 cm*^). This band shifts to 
higher frequency around 1620-1630 cm’^ in the base 
adduas providing evidence for the bonding of the 
nitrogen bases to the metal chelates. 

Chloroform-base solution of the green nickel(II) 
complexes show two absorption bands around 13000 
and 25000 cm“i having molar absorptivity values of 
7 and 16. The third band due to the transition 
(F) —> ^Tg^ (F) is not observed in the range 
of the spectrophotometer. Two bands are observed 
around 18000 (e = 30) and 20000 cm'i (e = 22 ) 
and shoulder at 19000 cm"^ attributable to 
and ^Ti^ — v (P) transitions 

respectively in case of cobalt(II) complexes-. The 
appearance of a shoulder is due to the splitting of the 

I 


Analysis, melting point, conductance and magnetic susceptibility data of Co {11) and Ni{If) complexes 


Compounds 

Colour 

and 

from 

M.P 

CO 

A. 

(mhos cm^) 

(B.M.) 

o/ 

/o 

Metal 

% Nitrogen 

Found 

Reqd. 

Found 

Reqd. 

[Co(Sal)2Q,] 

Pink 

crystal¬ 

line 

220 d 

5-8 

4*86 

10-14 

10*46 

4*87 

5*00 

rCoiSaD^a-Q-U 

do. 

170 

4*8 

4*68 

10-26 

10*46 

4-91 

5*00 

]Co (Sal)a (P-picX] 

do. 

165 

5*8 

4-70 

11-90 

12*10 

5*62 

5*74 

[NiCSaD^Qs] 

Green 

crystal¬ 

line 

215 

5*2 

3*09 

10-24 

10*43 

4*88 

5*01 

[Ni(Sal),a.Q.)J 

do. 

208 

4*8 

3*05 

10-18 

. 10*43 

4*89 

5*01 

[Ni (Sal), (^-pic) 2 ] 

do. 

185 

3*6 

3-14 

11-90 

12*06 

.5*65 

5*79 


Sal = Anion of salicylaldehyde. Q = Quinoline, I.Q. := Isoqliincline, jS-pic = 3-methyl pyridine. 
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latter peak probably due to tetragonal distortion or 
spin-orbit coupling. The band due to the transition 
^T 2 g was beyond the range of the instru¬ 
ment. Hence, all these compounds have been found to 
have the high spin configuration and have absorption 
spectra charaaeristic of octahedral complexes in con¬ 
formity with earlier observations by Graddon and 
Mockler^’-^. 

The base adducts differ markedly from their beta- 
diketonato analogues in being unstable in solution as 
broad shoulder appears round 12Q00 cm‘i in the 
absorption spectra of the solution (in absence of 
added base) probably due to dissociation of the nitro¬ 
gen ligand. This is quite expeaed as the two ligand 
oxygen atoms in the chelate are non-equivalent unlike 
the acetylacetonates, which have been confirmed by 
the crystal struaure determination of bis (salicylalde- 
hydato) Cu(II) showing unequal C-0 bond lengths, 
the carbonyl C-O being decisively shorter than the 
phenolic C-O. 

Department of Chemistry, N. C. MiSHRA. 

Ravenshaw College, B. K. Mahapatra. 

Cuttack 753 003 (Orissa;. S. GURU. 

August 10, 1976. 
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TITRlMETRIC,,DETERMlNATION OF 
METHIONINE, CYSTINE AND ITS 
a-SUBSTITUTED DERIVATIVES 
WITH CHLORAMINE-T 

Cysteine, cystine and methionine are nautrally occur¬ 
ring amino acids and frequently found together. The 
determination of these sulphur containing amino acids 
in relatively pure substances as well as in presence of 
each other is therefore of praaical interest. 

Aqueous solutions of chloramine-T have been exten¬ 
sively employed for a variety of determinations'^ 
largely because of their stability, versatility, ready 
availability in pure state, high equivalent weight and 
low cost. Of late, this reagent has been employed to 
titrate thiols-, cysteine^ and glutathione^ in the pre¬ 
sence of acidified potassium iodide and starch or an 
excess of the reagent was used to determine certain 
amino acids^, which was back titrated iodometrically. 

As a part of a projea on the determination of sul¬ 
phur containing organic compounds via functional 
groups, reactions of chloramine-T with methionine, 
cystine and its a-substituted derivatives have been 


studied to evaluate their analytical potential. Samples 
are titrated in feebly acidic solutions in the presence oi 
bromide ions when the appearance of the colour of 
free bromine serves to indicate the end point. Under 
the conditions of titration it is found that the sulphide 
group of methionine undergoes a two electron change- 
forming the sulphoxide. In cystine, the disulphide 
linkage forms two sulphonic acid groups ; 2 moles of 
cysteic acid being produced from each mole of cystine 
following a ten elearon change. The substituted cys¬ 
tines also undergo the some oxidation. The sulphydry! 
group of cysteine consdmes hix equivalents of chlora 
mine-T and, cysteic acid is the end product. Ocher sul- 
phydryl compounds react less stoichiometrically with tlu 
oxidant and vitiate the mixture analysis when preseni 
in large amounts with sulphides or disulphides'^. But 
cysteine because of its ready, precise and accuiatt 
^oxidation can be tolerated even when present ir, 
amounts equivalent to 40% of the total titration. 
Samples of cystine or methionine containing cysceint 
are determined by titration with chloramine-T as des¬ 
cribed below, which yields the total; the cysteine alone 
can be determined by o-iodosobenzoate titration 
method'^. 

Reagents 

A 0*025 M solution of chloramine-T was prepared 
by dissolving a calculated weight of sample in ware: 
and standardising iodometricallyi. 

Cysteine hydrochloride, cystine and methionine were 
high purity products and a-substituted derivatives of 
cystine ‘were prepared by known methods S’**. 
Procedure 

An accurately weighed amount of the sample con¬ 
taining 0*2-0 *5 mmole of methionine or 0*04- 
0*1 mmole of cystine or its derivative was taken in 
a 150-ml Erlenmeyer flask and dissolved in 5—10 mi 
of 0*1 M hydrochloric acid. Alternatively, a suitable 
aliquot of sample in 0*1 M acid may be taken for 
analysis. About 0*5 g of potassium bromide was mkel 
with the sample taken which was finally diluted to 
about 30 ml. Thereafter, the contents were titratd 
with 0*025 M solution of chloramine-T to the appea¬ 
rance of the free bromine colour. The colour change 
is perceptible within 2 drops of the reagent, albeit, a 
blank titration is recommended on the same volume 
of hydrochloric acid-water mixmre to correct for the 
excess reagent for the end point. 

Results and Discussion 

When determined by the present method, cystine, 
its a-substiruted methyl, ^-propyl, phenyl, isopropyl 
and -^^-butyl derivatives and methionine yielded results 
accurate to 0*2% and precise to 0*4% on comparisoc 
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with total sulphur analysis using volumetric Carius 
method and with Kjeldahl total nitrogen determina¬ 
tion. 

The blank which a'-counts for the excess reagent to 
note the end point is about 0-1 ml for 30 ml titration 
solution. A convenient method to confirm the end 
point involves the addition of about 0-2 g of potas¬ 
sium iodide to the titrated solution and to note the 
relatively dark colour of iodine. Moreover, the inten¬ 
sity of iodine colour may be taken as a rough measure 
of the extent of over-titration. The titration should then 
be repeated by adding first all but 1 ml less of the 
previously required titrant and then dropwise with 
noting the colour of solution after each addition. 

Large amounts (10 moles of substance aided to 
each,mole of sulphur containing amino acid) of serine, 
glycine and alanine do not interfere but tryptophan 
interferes severely even when present in small 
amounts. 

Department of Chemistry, KRISHNA K. Verma. 
Government Science College, 

Jabalpur 482 001, 

November 8, 1977. 
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INTERACTION OF Li+ AND NH 4 + WITH 
ELECTRON DONOR MOLECULES 

Interaction of alkali and alkaline earth metal cations 
with elearon donor molecules like ethers, ketones 
and amides has been recently investigated in order to 
understand the nature of ion solvationl’3. Thus, studies 
of electronic spectra and molecular orbital calculations 
have shown that the binding of alkali metal ions with 
such oxygen donor mole''ules vary in the order Li > 
Na+ > K"^. We considered it interesting to see 
whether Li-'binds to sulphur donors as well. Anorher 
aspect of interest was to examine the binding ofNH 4 + 


to elearon donor molecules. Such metal-ligand inter- 
a:tion studies are of relevance to biology**. 

Table I 

CNDOI2 cclcuL'tions on complexes of Li^ with oxygzn 
cjxd sulphur donors 


1*1 

x = 

0 


X =S 

+ 

4 


r, A Ejjcai 

mol”^ 

u, D 

r,k 

^Kcal 

mol""* 

zv,D 

HoX 

2-36 46 

7-9 

2*40 

53 

3*9 

HoCX 

2-30 85 

9*5 

2-45 

59 

7*4 

h^nhcx 

2-30 116 

9-5 

2-40 

79 

12*3 


CNDO/2 calculations were first made on, the 
interaction of Li with a few sulphur donor 
molecules. The results show that Li- binds 
quite strongly to sulphur donor molecules 
similar to oxygen donor molecules (Table I). On 
binding, the charge on the sulphur atom decreases, 
a c;mpanied by a decrease in the positive charge on 
Li . In order to verify this conclusion from MO cal- 
cul^ions, we examined the elearonic spectra of a few 
compounds like ethylenerrithiocarbonate and thio- 
formamiJe in presence of LiCl and found that the 
band due to the n-xr* transition of the C = S groip 
is blue-shifted on binding with Li . This indicates 
that Li binds to the lone pair orbitarl of the C r= S 
group. We then recorded the elearonic spectrum of 
N, N-dimethylthioformamide (DMTF) in methanol 
with different concentrations of LiCI. The results 
shown in Fig. 1 clearly indicate blue-shift of the 



Fig. 1. EfiFea of Li"^ on the tt-tt* and n-'* bands 
of DMTF in CH-^OH solution. Molarry of LiCl is (a') 
0*0, {b) 2-0 and (r) 4-0. Concentration of DMTF 
is 5 X 10-5 M and 1 X lO’^ M for and 

bands respectively. 

n-TT^- band and red-shift of the tt-tt*' band of the 
C = S group. More interesting is the occurrence of 
isosbestic points in the n-xr* and bands around 

338 and 264 nm respectively. The isosbestic points 
suggest the existence of equilibria involving the 
thioamide molecule. The nature of the solvation 
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equilibria \^nould be similar to that described by Rao 
and coworkers^, 

CNDO/2 calculations on the interaction of to 

electron donor molecules show the presence of defi¬ 
nite interaaion, although somewhat weaker than with 
Li+. Electroiuc spectra of benzamide recorded with 
different concentrations of NH^Cl in aqueous solution 
indicate increasing red-shifts of the tt-tt* band 
at 225 nm and occurrence of an isosbestic 
point around 232 nm. The interaction is, how¬ 
ever, much weaker than with Li+ It appears that the 
trend for interaction of cations with electron donor 
molecules is, Li+ > Na^ > K+ An attempt 

w^as made to study the interaction of ammonium ion 
in non-polar solvents. For this purpose, we studied 
the interaction of tetraheptyl ammonium bromide 
with cyclopentanone in methanol employing trhe 
w-TT* band of the latter. Here again, there was some 
interaction, although very weak. 

The present results establish that Li+ binds to 
sulphur donors and that also binds to electron 

donors. The latter result is' consistent with the known 
coordinating ability of NH 4 '^ lon^'®. 

The author is thankful to Professor C, N. Rao 
for suggesting the problem and guidance. 

Solid State and Structural Umesh P. Agarwal. 

Chemistry Unit, 

Indian Institute of Science, 

Bangalore 560 012 (India), 

July 16, 1977. 
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EXTRACTION PHOTOMETRIC STUDY OF 
MANGANESE(n) AS SALICYLALDOXIMATE 
COMPLEX INTO ji-BUTANOL 

Determination of small amounts of manganese has 
become important in viev of its use as an alloying 
element in many steels. Solvent extraction has proved 
very useful for the concentration and separation ot 
manganese f from other metals. ' 


G. Gorbach et al.^ reported that manganese(II) 
yields a brown complex with the oxime which could 
be extracted into chloroform. Ingwar Dahl" investi¬ 
gated the extraction of manganese with solution of 
salicylaldoxime in benzene. The present communica¬ 
tion describes the results obtained in the solvent 
extraction of manganese as its oxime with ^^-butanol. 
Butanol offers special advantages since the extract 
can be directly analysed polarographically. 

Recommmded Procedure 

The extractions were carried out by shaking 10 ini 
of ? 2 -butanol with 10 ml of aqueous solution contain, 
ing the oxime, the ammonia-ammonium chloride buflet 
(pH 9’2j and the metal ion (10‘^ M) for about 10 
minutes. The ionic strength of the aqueous phase was 
kept constant by adding sodium perchlorate solution 
(1*0M). Quantitative extraaction, as evidenced by the 
absence of polarographic wave for manganese in the 
aqueous phase, could be achieved within five minutes 
of shaking. The organic layer was separated and 
dried over anhydrous sodium sulphate and absorbance 
measurements were made, with ELICO SPECTROCOL 
model CL-23 (India). The extraction procedure was 
repeated with the aqueous solution devoid of the 
metal ion and the organic phase thus obtained is used 
as the solvent blank. Metal ion in the absence of the 
o.xime gave no colour reaction. Polarography of this 
solution indicated no formation of Mn(III) in the 
alkaline buffer used in the studies. 

Results 

The maximum absorbance was observed at 420 nm, 
Hence the studies were carried out at this wave- 
length. The optimum pH for the extraaion is found 
to be 9*2. A 10-fold excess of the reagent (oxime i 
is necessary for the rapid development of the colour, 
It is established from the Colemn's'^ plot that only 
a single species is extracted into w-butanol. 'fhe 
composition of the complex (1 : 1), obtained by 
Job’s-^ method, is confirmed by log-log plot merhod, 
Beer’s law is obeyed upto a maximum concentration 
of 16 ppm. The molar absorptivity and the Sandell" 
sensitivity are 3140±15 litres mole~i cm"^ and 0* 0175 
ggcm~- respectively. The standard deviation is 0*005. 
The stability constant of the complex calculated from 
the data obtained for Job’s method is 2-3 X I0‘’^ 

Zndlj and Ni(II) do not interfere, more than 
2-fold excess of Fe(III) interferes in the determination 
of manganese. 

The authors are thankful to' the Director, Autono 
mous Post-Graduate Centre, Anantapur, for providing 
necessary facilities. One of the authors (P. B. S. R.) is 
thankful to the U.G.C, for the award of Teachei 
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Fellowship and to the Director of Higher Education, 
Government of Andhra Pradesh, for deputation. 

Dept, of Chemistry, P. B. SANKARA REDDY. 

Autonomous Post-Graduate S. Brahma ji RAO. 
Centre, 

Anantapur 515 003, A.P., 

S. India, September 17, 1977. 
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SYNTHHSTS OF SOME NATURALLY 
OCCURRING HYDROXYISOFLAVANONES 

(±)5,7-Dih‘ydroxy-4'-merhoxyisoflavanone was recently 
isolated from the trunk wood of Andira parviflora 
by B. Filho et al.^ and its structure established 
on spectral data. Using methoxymethyl group- 
for the proteaion of free hydroxy groups (except 
the one at ortho position-"^) In phenyl benzyl ketones 
prior to their reaction with methylene iodide^ for the 
desired ring closure, we wish to report the first 
synthesis of this naturally occurring isoflavanone. 

2 , 4, 6 -Trihydroxyphenyl 4 -methoxy.ben 2 yl ketone^ 
( 1 ) (1 mole) was refluxed with chlorodimethyl 
ether (2 moles) in acetone medium in the presence 
of anhydrous potassium carbonate for 20 min. The 
crude product on chromatography over silica gel 
afforded the corresponding 4, 6 -dimethoxymethyi 
ether ( 2 ), m.p. 64-65° in 70% yield. NMR 
(CDCLj) : d 3-4 & 3-45 (each s, 6 H, 2 x OCH.» 
OCAT^), 3-72 (each s, 3H, 4 -OCH 3 of ring B)"; 
4-2 (s, 2H, COCH.>-CoH-, 5-14 & 5-2 (each s, 4H, 
IxOCU.OCH,^), 6-2^ (s, 2 H,H 3 &H.) 6-75-7-28 
(4H, AoBo pattern of H.j, H- & of ring B and 
14-0 (I, H, chelated—OH). It (2) was refluxed with 
methylene iodide for 100 h according to the procedure 
reported earlier^. The crude product on careful chro¬ 
matography over basic alumina yielded (±) 5 , 7 -di 
(methoxymethoxy)-4'-methoxyisoflavanone ( 3 ) as 
pale yellow oil in 24% yield. 

NMR (CDCI 3 ): (5 3*52 & 3-57 (each s, 6 H, 
2 X OCHoOC/ig), 3*83 (s, 3H, 3-9 (t, 

IH, J = 7 H 2 , one proton at C-3), 4*7 (d, 2H, 
J =z 7 Hz, CH.^ at 2-position), 5-25 & 5-3 (each s, 
4H, 2 X OC/ZgOCH^), 6-42 & 6-53 (each d, 2H, 
J = 3 H 2 , Hg & Hs”) and 6-88-7-35 (4H, AoB. 
pattern of H 2 /, lAy, & HgO. This was then treated 


with .dilute hydrochloric acid ( 10 %) in alcoholic 
solution to afford (rt) 5, 7-dihydroxy-4'-methoxyiso 
flavanone (4), m.p, 167-68°, in 90% yield, identical 
in all re.speas with the natural sampled 



( 1 ) ( 11 ) 


(i; R= RJ =OH; R-*-H 

(2) R = Ri = OCH 0 OCH 3 ; R^ = H 

(3) R = Ri zr OCH 2 OCH 3 ; R2 =: H 

(4) R= R3 rzOH; R2=: H 

(5) R R^ = OH; R^ = OCH 3 

(6; R = OH; Ri = H; R-^ = OCH 3 

(7) R = Ri ~ OH; R 2 = OCH 3 

( 8 ) R zr OH; R3 = H; R^ z= OCH 3 

Starting with 2 , 4, 6 -rrihydroxyphenyl 2, 4-di- 
methoxybenzyl ketone^ ( 5 ) and 2 , 4 -dihydroxy 2 , 4 - 
dimethoxybenzyl ketone^ (6 ) respectively and carry¬ 
ing out identical steps as mentioned above, homo- 
ferreirin (7) and 7“hydroxy-2', 4'-dimerhox’yisoflava' 
none ( 8 ) have now been conveniently obtained in 15 
and 20 % yield respeaively. 

The identity of the former (7) was established by 
comparison with the natural sample while that of the 
latter ( 8 ) was confirmed by, preparing its acetate 
and comparison with the sample of the acetate of the 
naturally occurring isoflavanone supplied by Dr. 
Donnelly. Earlier these two isoflavanones have been 
obtained by a circuitous route involving reduaion of 
the corresponding acetoxyisoflavones followed by 
hydrolysis’^’^. 

AH the new products gave correct elemental analysis. 
Synthesis of other naturally occurring hydroxyiso- 
flavanones and their partial methyl ethers is in 
progress. 

The authors are grateful to Prof. Braz Filho for a 
sample of (±) 5, 7-dihydroxy-4'-methoxyisoflavancne 
and Dr. D. M. X. Donnelly for a sample of 7-acetoxy-2' 
4'-dimethoxyisoflavanone. 

Department of Chemistry 
University of Delhi, 

Delhi 110 007, India, 

September 12 , 
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COPROLITES FROM TflE PALEOGENE OF 
PONDICHERRY AREA OF SOUTH .ND A 
The Paleocene time-unit of the geologic column, 
covering the Danian sector also, has attracted the 
attention of a large number of stratig-aphers and 
paleontologists who are concerned with the 
Cretaceous-Tertiary boundary problem. As a result 
of this cenezrn, the necessary and special attention 
is paid to the succession of strata as develop'd in 
the type area of Pahocene in Denmark where the 
Danian as part of the Paleocene succession is 
developed and to which a reference is frequently 
made by workers dealing with such a succession. 

The Paleocene succession in Pondicherry consists 
of different rock types with the characteristic mega . 
and micrefossils on the basis of which correlation 
with Paleocene of Denmark was attempted by 
Kossmati, Gowda^ and RajagopalanS. 

Another interesting attribute or parameter is 
now found in the Pondicherry area. This is the 
occurrence of a litho-unit showing the abundant 
occurrence of coprolites to the exclusion of all 
other fossils (Fig. 1). It may be of interest to 
note that, so far, coprolites have not been reported 
from any stratigraphic horizons from the Indian 
Subcontinent. These coprolites are all elliptical 
in shape and vary in size from 0*5 mm to 2 mm. 
Their colour also varies from white to brown and 
even to black sometimes. In cross section lh:y are 
elliptical to circular in shape and show no internal 
structure. 

The chemical tests of these coprolites have 
revealed an impure calcareous phosphatic com¬ 
position. The dry-test on charcoal, u-ing cobalt 
nitrate, gave characteristic blue encrustation when 
blue flame was used. The wet-test consisted of 
dissolving the crushed material of the coprolites in 
concentrated nitric acid and getting canary-yellow 
precipitate on adding fresh solution of ammonium 
molybdate. 


These coprolites are believed to be of animals 
belonging to Echinodermata, in particular to those 
of Echinoidea according to Voigt^. Such coprolites 
"from the Lowest Paleocene” succession in Denmark 
were noticed by Brotzen^. Xhe same Paleocene 
while extending into Sweden also reveals the 
abundant occurrence of such coprolites at the 
base of the Paleocene, in a conglomerate at 
■ Klagsham according to Brotzen^. 



Fig. 1. Coprolites from the sandstone in well 
se ’io^^s nea^ *''-"Tvqrhani<”noam, Irumbai anJ 
Saidarampet, Pondicherry area, X 15. 


In Pondicherry area, the rock type which shows 
abundant occurrence of coprolites is not a con¬ 
glomerate as in Denmark and Sweden but a friable 
sandstone bed which grades laterally into glauconitic 
marl. The important fact to be noted is that the 
coprolites occur abundantly at the base cf the 
Paleocene succession in such far-off places like 
Pondicherry in South India of the Indo-Paclfic 
province and Denmark and Sweden in north-western 
part cf Europe of the Atlantic province. The 
present discovery of coprolites in Pondicherry area 
helps in establishing one more attribute commen to 
the Paleocene succession in the type area of 
Paleocene in Europe and that in Pondicherry area 
in South India. This common attribute is in 
addition to the biological attributes already 
discovered earlier. 

The coprolite-bearing lithological horizon in 
Pondicherry area may be used as a control in 
mapping the distribution of Paleocene in Pcndichery 
area both in outcrops and in subcrops. It would 
be interesting to know whether such coprolite- 
bearing rock units occur in other parts of th? 
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South Indian region marking the base of the 
Paleocene. 

One of the authors (H« M. N.) is thankful toU.G.C. 
for a fellowship during which field work was carried 
out. 

Department of Geology, S. Sambe Gowda. 

Central College, H. M. Nagaraj. 

Bangalore 560 001, 

July 8, 1977. 
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A NOTE ON THE LATE MIDDLE EOCENE 
NANNOFOSSILS FROM LAKHPAT, KUTCH 

The samples (LI and L2) were collected from the 
cream coloured fossiliferous argillaceous limestone 
exposed in southeastern part of the Lakhpat fort 
(23® 49' 30" N: 68° 27' 0" E) for studying their 
calcareous nannofossils. These samples have not only 
yielded a rich assemblage of nannofossils but also a 
rich assemblage of foraminiferids. The foraminiferids 
include Nummulites exponens (Sowerby), Discocyclina 
dispansa (Sowerby), D. sowerhyi Nuttal, Glohigenna 
frontosa Subbotina, G. ouachitaensis Howe and 
Wallace, G. yeguaensis Weinzierl and Applin, 
G. praebulloides occlusa Blow and Banner, Glohigc- 
rapsis kugleri Bolli, Loeblich and Tappan, Glohigeri- 
rinathecka barri Bronnimann, Orbulhioides becknianm 
(Saito), Globorotalia centralis Cushman and Bermudez. 
'Truncorotaloides collected (Finlay), T. rohri Bronni- 
man and Bermudez, T. topilensis Cushman and Fsendo- 
hastigerina micra (Cole). The foraminiferal assem¬ 
blage of these samples (LI and L2) are referred to 
Nnmmulites exponens biofacies (Sen Gupta^) and 
to Orbulhioides beckinanni Zone (Samanta-). Sen 
Gupta^’’^ and Samanta^ have recorded the geological 
set up at Lakhpat (Table I). 


Table I 


Age 


Lithological Units 


Large Formini- PI nktonic Fora- 
feral Zones (San miniferal Zones 
Gupta^) (Simanta^) 


Nannophnkton Th ickness 

Zone (Pjesent in meters 

work) 


Oligocene Foraminiferal limestone 4 


9 



Light coloured fossiliferous 3 

limestone; argilk.ceous 
at pp.ces with abundint 
foraminiferids and few 2 

mollusks 

/ Assilina 

1 exponens 
j biofacies 

Truncorotaloides 
rohri Zone 

Disocoaster- 
tani nodifer 
Zone 



j Discocydina 

1 biofacies 

Orbulinoides 

heckmanni 

Zone 


Middle 

Eocene 

Highly Laterized foramini¬ 
feral limestone and limo- 
nite-rich clay containing 
minor bands of gypsum 1 
with two species of 
Nummulites only 





4*6 


45 


5 


? Cretaceous- Laterites and Deccan Traps 
Eocene 
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The samples (LI and 12) have yielded a rich 
assemblage of calcareous nannofossils consisting of 
Braarudospkaera afficana Stradtier, B. higelowi (Gran 
and Braarud), JB. discula Bramlerte and Riedel, 
B. Lakhpatensis n. sp., ChiasmoUthus gigas Bramlette 
and Sullivan, CoccoUthus pelagicus (Wallich), 
Cyclococcolithiiia formasa (Kamprner), Discoaster 
sp., D. barbadiensis Tan Sin Hok, D. salpanensis 
Bramlette and Riedel, D, lodoensis Bramletfe and 
Riedel, D. sublodoensis Bramlette and Sullivan, D. taut 
Bramlette and Riedel, D, nodifer Bramlette and 
Riedel, D. trinus Stradner, hophodolithus remfornns 
Bramlette and Sullivan, Reticidlofe^iestfa hkecta (Hay, 
Mohler and Wade), R. umbilica (Levin) Martini and 
Ritzkowski, Thoracosphaera sp., T. deflandrei 
Kamptner and Triquetrorhabdulus inversus, Bukry and 
Bramlette. The present nannoplankton assemblage has 
been referred to an informal Disr-oaster tani nodifer 
zone which is correlacable with the upper part of 
Martini’s NP 16, Discoas^er tani nodifer Zone (late 
Middle Eocene; Martini-^). 

The writer is indebted to Dr. S. N. Singh, Professor 
and Head and Dr. K. P. Vimal, Reader, Department 
of Geology, Lucknow University, for their guidance 
and help. 

Department of Geology, Pratap Singh.* 

Lucknow University, Lucknow, 

December 3, 1977. 


* present address : Institute of Petroleum Explora- 
ration, O.N.G. Commission, Dehra Dun. 
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RAPID ATOMIC ABSORPTION SPECTROPHOTO- 
METRIC METHOD FOR ESTIMATION OF 
(REACTIVE & TOTAL) SILICA, IRON, 
ALUMINIUM AND TITANIUM 
IN BAUXITE 

Discovery of huge bauxite reserves in the East Coast 
of India and the exploration programme taken up 
by the Geological Survey, of India during the field 
season 1975-*76 aimed at assessing the extent and 
grade of bauxite has necessitated the analysis of large 
number of samples in different laboratories of Geo¬ 
logical Survey of India. Conventional methods of 
bauxite analysis are very slow and naturally cannot keep 
pace with the progress of the drilling programme envi¬ 
saged in this time bound project.- It has therefore 


[ Curjf ■>., 
Sckr^: 

become necessary to devise rapid methods of an^' 
involving the use of instrumental methods. 

Though Atomic Absorption Spectrophotoii., 
(AAS), X-raiy-Fluorescence (XRF) and Nein.* 
Activation techniques are ideally suited to provitl- ■ 
desired rapidity coupled with high precision and ... 
racy, it is only with regard to the AAS technique > 
facilities can easily, be created at a reasonable 
while the other two require a more expensive , 
sophisticated set up. Bowman and Willis,^ win* i 
earlier attempted bauxite analysis by the AAS ! 
nique, preferred sodium-carbonate-borax fusion v.. 
platinum crucible to either triacid treatment (M .^ 

-f- HNO 3 HCIO 4 ) or alkali fusion in a lu 
crucible for decomposition of bauxite. Langmyhr . 
Paus- resorted to HF treatment of siliceous marr 
in a teflon bomb prior to AAS analysis of Si, A!, 1 
Ti. Such methods of decomposition involving tlu- 
of platinum ware, etc., cannot answer the nctvi 
routine analysis on a large scale. 

Detailed studies carried out by the authors h. 
resulted in a rapid method, involving fusion of b.ii;: 
with potassium pyrosulphate in a hard glass ]•. 
test-tube and dissolution of the fused mass in 2N 
before subjecting to AAS analysis. This method nr.-, 
to be so fast that a team of five analysts could pr. 
at the rate of 1000 samples a month. Ntarly 
samples from the East Coast Bauxite project v. • 
analysed by this method during the period Ais. 
1976 to April 1977 . 

A distinct advantage of this method lies in 
dtermination of reaaive silica along with the s ' 
four constituents. Silica brought into solution 
pyrosulphate fusion corresponds to the reactive ‘ 
ponent of the total silica which according to vSi,!- 
man^ is mostly contributed by the clay minerals ; 
sent in bauxite. Information about its actual coni 
in bauxite is a vital necessity as it has a signin.. 
bearing in Bayers extraction process. While conv£ 
tional methods*^ reported in literature are cumbers^ :• • 
our method provides a neat and rapid means of # 
mating the same. Three samples from Dr. Schelhr- 
BGR, Hanover- analysed for reactive silica by the A ^ 
method gave values which compare verty well v, 
conventional analysis. (Probe No. 1166, AAS 2* .'v' 
Cony.—2-42%. Probe No. 1111, AAS—0*84%, ( * ; 
—1*00%; Probe No. 619. AAS—5*62%, Coin 

5*42%). 

As silica present in the form of quartz and sillim.ir.. 
cannot get extracted by pyrosulphate fusion, sep.*f ' 
alkali fusion in a nickel crucible was suggested for f- 
estimation of total silica in bauxite. 

A check analysis for total SiO^, Fe^O.^, AUO^ r- 
TiOo in respect of three samples by the conyeptior* 
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Table I 

Estimation of AkOa, FCiO,, TiOi and total SiOg in b auxite __ 

___ Fea 03 %' _ TiOj%_ Tot^lSiO,% 

~AAS XRF Conv. AAS XRF Conv. AAS XRF Conv. AAS XRF 

A 34-n 34-13 35-22 18-56 18-20 17-36 1-30 1-44 1-38 30-40 30-47 30-75 

B *54-34 54-1'? 54-65 *23-21 22-93 22-74 *2-40 2-41 2-24 *7-36 7-9l 7-72 

C 48-88 48-21 48-92 15-20 15-38 15-68 8-03 8-44 8-00 4-18 3-85 3-83 

A East Coast Bauxite. 

B ■— BXN Standard sample from Nancy, France. 

♦ __ Internationally certified values, 

C — Standard sample from BALCO. 

_ Data furnished by G.S.I. Central Headquarter Lab., Calcutta. , 

XRF* ■— Analyst, Dr. M. S. Rao of X-ray Lab. of A.M.S.E. Wing. 


Sample- 

No. Conv. 


and XRF methods revealed close agreement with AAS 
analysis as can be seen from the data in Table I. Pre¬ 
cision and accuracy of the new method appear to be 
quite good as evidenced by the standard deviation 
values of 0-09 for reactive SiO^, 0*14 for total SiO., 
0-30 for AI 2 O 3 , 0-19 for FeoOjj and 0*07 for TiO^. 
While full paper with relevant details will be published 
separately, a brief account of the procedure adopted 
is given below: 

PROCEDURE A 

Estimation of Reactive Silica, Alumina, Iron and Titania 

The dried bauxite sample (0*1 g) was weighed 
into a dry pyrex test-tube and fused with 1 gm of A.R. 
potassium pyrosulphate on a Meker Burner till 
the decomposition is complete. The fused mass 
was dissolved by digestion with 10 ml of 2N HCl. 
After settling down, the supenatant liquid was 
carefully transferred to a 50 ml volumetric flask. 
The residue remaining at the bottom was treated 
with 2 ml of 30% KOH solution and finally dissolved 
in 2N HCl and added to the main solution and made 
up to the mark. While this solution could directly be 
used for estimating reactive silica and titanium, a 
1 : 10 dilution was necessary for estimating AloO.{ 
and FeoO^. Blank correaion for silica is necessary as 
traces of it is likely to be contributed by the test-tube 
during fusion. 

PROCEDURE B 
Estimation of Total Silica 

0*1 gm of dried bauxite was fused with 0*5 to 1*0 
gm of A.R. KOH in a nickel crucible and the melt 
after digestion with water on a waterbath was tratis- 
ferred to a 100 ml volumetric flask, dissolved in 2N 
HCl and made up to the mark. This soldtion was 
used for estimation of total silica. 

Equipments Used 

Varian Techtron Model AA—1200 and Perkin—Elmer 
Model 403 AAS wtre used in concentration mode 


with requisite scale expansion maintaining the pre¬ 
scribed instrument parameters in respect of hollow 
cathode lamp current, slit width, wavelength, etc. 
Flame Conditions 

Nitrous oxide-acetylene flame was used for the 
determination of SiO^, AI 2 O 3 and Ti 02 and air-acety¬ 
lene flame for Fe 203 . Fuel-oxidant ratio was so 
adjusted as to give maximum sensitivity. 

Mode of Comparison with Standards 

Concentrations of AI 2 O 3 and Fe 203 in samples 
were arrived at by comparison with the standards. 
Aluminium standards in the range of 50 to 110 ppm 
at 10 ppm interval were used whereas in the case of 
Fe 203 , standards in the range of 5 to 65 ppm at 
5 ppm interval were used for comparison. Concentra¬ 
tion of total SiOo and TiOo in the samples were arrived 
at by the standard addition method as solution com¬ 
position is found to affect absorbance considerably. 

The authors are grateful to the Director General, 
Geological Survey of India, for approval of the new 
method and for according permission to publish the 
same. 

Central Chemical Laboratory, A. PURUSHOTTAM. 

Airborne Mineral Surveys and P. P. Naidu. 

Exploration Wing of Geological 
Survey of India, 

C.M.T.I. Hostel Building, 

Tumkur Road, 

Bangalore 560 022, 

December 5, 1977. 
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PROTOGTOY IN ELYTROPHORUS SPICATA 
(WILLD.) A. CAMUS 

PROTOGYNY,^ a coaditioQ where stigmas of the flower 
mature first aad are no more receptive when the 
stamens of the same flower shed their pollen, is consi¬ 
dered to be of less common occurrence among the 
Angiosperms (BowerS, Faegri & Van der Pijl^). Bor^ 
mentions that ’‘according to Arberi, protandry is the 
rule and protogyny is rare in the Gramineae but 
does occur in some among .which Anthoxantknra 
odoratum and Pennisetum typhoidas are the two 
which have no lodicules*’* 



The present report* records the occurrence of proto- 
^ny, based on developmental smdies, in Elytrophorus 


spkaMf a common annual grass occurring in wet 
places. During the early development of the floret, 
the carpel primordium and the anther primordia arisi: 
more or less simultaneously. The development oi 
anthers and ovule run synchronously in the earlic! 
stages of development. At a later stage where the 
anthers show the microspore mother cells, the naega 
sporangium is enclosing the megaspore mother cell. 

However in the mature floret the elongation of the 
filament is arrested and the fully developed anther', 
with their microsporangial wall intaa remain ,wc’li 
within the floret, while in the embryo sac, the ‘zyl’ote 
is ready to divide with the primary endosperm nuclei!', 
already divided giving rise to a few endosperm iiiiclit 
(Fig. 1). Obviously it is a case of cross pollinadnn 
and there is no possibility for self-pollination througi. 
cleistogamy. There is a rapid elongation of the fila 
ment at about this stage and the mature undehisctal 
anthers do emerge out of the floret and discharge thcl; 
contents after the egg has been fertilized and tlu 
endosperm formation has been initiated in the ovuli 
of the same floret. Thus Elytrophorus spicata is anothi; 
member of the Gramineae to show protogyny. 

Afber^ opined that the rare occurrence of protogyny 
in the Gramineae is related to the absence of lodici!k> 
in those species, and the early emergence of the style 
was attributed to the ’‘difficulty which the anthers finJ 
in escaping out of the glumes when the way is nor 
opened for them by the lodicules”. It is interestin.!,:, 
however, that Elytrophorus spicata where protogyri'. 
has been recorded now has a pair of prominent lodicuh- 
and it is difficult to speculate the role of these struc 
mres on the failure of early anthesis. 

We are thankful to Prof. R. S. Rao, Head of th 
Department of Botany, for encouragement and fjicili' 
ties and one of us (T. V. Ch. S. M.) to the U.G.(* 
for the award of a Junior Research Fellowship undrr 
the Special Assistance Programme. 

Department of Botany, V. Seshavatharam. 

Andhra University, T. V. Ch. SatHYAMURTY. 

Waltair, October 17, 1977. 
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GROWTH AND PHENOLIC PRODUCTION IN 
CALLUS CULTURES OF CROTAL4SU 

Phenolic compounds are produced by Crotalaria 
seedingsi and tissues derived from it^. Qualitative 
analysis of callus tissues revealed nine different pheno¬ 
lic acids^ such as chlorogenic, coumaric, p-hydroxybcn- 
zoic, protocatechuic, gallic and methoxybenzoic acid 
derivatives. Methods of inducing increased concentra¬ 
tions of these compounds would be very useful. 
L-Phenylalanine and L-tyrosine are well established 


bated under uniform conditions of light (1000 lux) 
and temperature (26 ± 2®C) and a fixed number of 
replicates was havested at the end of culture period 
(4 weeks) for the estimation of total phenolics and 
for the growth determination. Growth measurements 
were followed by the increase in fresh and dry weights 
of the tissue. Phenolic compounds were extracted 
with ice-cold 80% (v/v) ethanol and estimated by 
the Folin method of Swain and Hillis"^ using chloro¬ 
genic acid as standard. 


Table I 


Influence of L-phenylalanine and L-tyrosine on growth and phenolic production in seedling cultures of Crotpjaiia* 
Inoculum: 300 ± 30 mg fiesh tissue on 30 ml MS medium supplemented with 2-C% si ciose, 2-0 mg/1 2, 4-D 
and amino acids as given below. 

Incubation : 4 weeks in light at 26 db 2°C. 


Treatment 

Cone, of r.mino 
£.cid'(%) 

Fresh wt. 

(mg) 

Diy wt. 

(mg) 

Phenolic 

compounds 

/£g/cultui e 

/tg/ICO mg 
diy wt. 

Control 

0-0 

6772 

229 

1892 

826 

L-Phenylalanine 

0-05 

856 

29 

319 

IICO 


0-1 

898 

32 

480 

15C0 


0-2 

575 

20 

250 

1250 

L-Tyrosine 

0-05 

961 

34 

663 

1950 


0 1 

3440 

113 

4C68 

36CO 


0-2 

1621 

53 

1669 

3150 

L-Phenylalanine 

0-05 





4* 


1251 

41 

645 

1575 

L-Tyrosine 

0*05 





L-PhenyL.l:.nine 






-h 

0*1 

3552 

103 

2292 

2225 

L-Tyresine 







* D..ta represent average of six i eplicatcs. 


intermediates in the pathway leading to the synthesis 
of phenolic compounds. Further, a few reports^ ”5 
suggested that the accumulation of phenolic compounds 
was favoured by the growth of the cells. The present 
investigation was aimed to study the effect of L-phenyl- 
alanine and L-tyrosine on growth and produaion of 
phenolic compounds in Crotalaria juncea callus 
cultures. 

The callus cultures derived from the seedlings of 
C. juncea and established on Murashige and Skoog’s 
(MS) medium® for over 3 years were subjected to 
different concentrations and combinations of L-phenyl- 
alanine and L-tyrosine. Tissue masses weighing 
300 ± 30 mg fresh weight were inoculated separately 
on 30 ml agar medium. The qilture flasks were incu- 


The data presented in Table I clearly showed that 
the addition of L-phenylalanine did not enhance the 
production of phenolic compounds per culture when 
compared with the control. At all the levels oi 
L-phenylalanine tested, there was pronounced inhibi¬ 
tion of growth and phenolic production. However, on 
percentage basis, L-phenylalanine supported more 
phenolic materials than the control. With tyrosine, 
on the other hand, suppression of growth was less than 
the phenylalanine and the produaion of phenolic 
compounds was more than even the control. Highest 
(3*6%) accumulation of phenolic compounds was 
registered in tissues grown on 0-1% tyrosine contain¬ 
ing medium. Further, a sort of antagonism was 
observed when phenylalanine and tyrosine were adde4 
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together in the medium. Tyrosine appreciably relieved 
the pronounced reduaion in growth and phenolic pro¬ 
duction caused by phenylalanine but its own promoting 
effea when used alone was found much less in combi¬ 
nation with phenylalanine. 

Thus, Crotalaria cells failed to grow satisfactorily 
when phenylalanine or tyrosine or both were incorpo¬ 
rated into the medium containing nitrate. Among the 
hypotheses which were considered to account for the 
amino acid effects was the idea that they inhibit 
growth by inhibiting the biosynthesis of other amino 
acids. The pathway of nitrate assimilation would seem 
a likely place, as also suggested by Filner'^, for one 
amino acid to prevent the synthesis of others. Phenyl¬ 
alanine seems to be more inhibitory than tyrosine as 
more reduaion in growth resulted with phenylalanine 
medium. 

Both the amino acids, phenylalanine and tyrosine, 
are direct precursors of phenolic synthesis.. In the 
light of this, increased production of phenolic mate¬ 
rials per cell is obvious when they are incorporated 
into the medium. However, addition of tyrosine has 
enhanced the produaion of phenolic compounds sub¬ 
stantially. Tyrosine is nearly four times less inhibitory 
to growth than phenylalanine. The effect of these 
amino acids on the growth may be due to their iiiihi- 
bition of nitrate assimilation pathway, particularly 
the glutamate generating system''^. The synthesis of 
phenylalanine and tyrosine is dependent on the trans¬ 
amination reactions involving glutamate. This means, 
the endogenous synthesis of phenylalanine may be 
nearly four rimes less than tyrosine as evident from 
their effea on growth. The overall result is that tyro¬ 
sine supported maximum whereas phenylalanine 
enhanced very little phenolic produaion. However, 
derailed investigation is demanded before concluding 
with confidence as the control mechanism of the path¬ 
way includes many complex enzyme systems-. 

One of us (RRS) is grateful to the University 
Grants Commission for financial support. 

Tissue Culture Laboratory, R. R. ShaH. ^ 

Department of Botany, A. R. Mehta. 

Vacuity of Science, 

M.S. University of Baroda, 

Baroda 390 002. 

Aug\xst 26, 1977. 
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mechanical transmission of white 
fly-borne yellow mosaic virus of 

LABLAB NIGER MEDIKUS 
iDOLlCHOS LABLAB L.) 

The yellow mosaic disease is known fo infect many 
egummous crop plants and its successful transmis¬ 
sion only by the white fly Bemisia tabaci Genn ha^, 
been reportedi’4. 5 , vvhile attempt? to transmit the 
disease by mechanical inoculation were unsuccess¬ 
ful. However, recently a similar white fly-borne 
golden mosaic disease of bean was transmitted 
successfully by sap-inoculationC. The present study 
was therefore taken up to find out the possibility 
of transmitting a yellow mosaic disease of Lablah 
niger Medikus and the results are reported in thi.'^ 
communication. 

Lablab cultivar Co. 8 plants that were inoculated 
by the viruliferous Bemisia tahaci were used as 
Virus sources in the present study. An enamel 
tray was filled to three-fourth of its capacity with 
tap water. A pair of pestle and mortar was kepi: 
in the tray which was then placed in a freezer till 
the water was frozen. Phosphate buffer 0-lM 
at pH 6-6, 6-8, 7-0, 7-2, 7-4, 7-6, 7-8 and 8-0 
was prepared and cooled iri the freezer. Young 
leaves showing clear symptoms of yellow mosaic 
disease were macerated in the mortar kept in the 
ice tray with the phosphate buffer added at the 
rate of 3 ml/g of leaf material. The extracted sap 
was rubbed with the pestle on the cotyledonary 
leaves of 5 days old test plants that had been 
dusted with 600-mesh silicon carbide gently by 
having a thin cardboard pad below the leaver 
Plants rubbed with the buffer alone served as 
control. The excess inoculum was washed away 
with tap water using a wash bottle. The plants 
after inoculation were kept in the glasshouse 
(temperature variation 21°~35°). The results dre 
given in Table I. 

The present white fly-bome yellow mosaic disease 
could successfully be transmitted by sap inocula¬ 
tion as per the method followed in the present 
study. The virus appears to remain infective in 
the extra cellular environment provided during this 
study. It may be seen from Table I that the 
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Table I 

Effect of phosphate buffer at different pH on the 
mechanical transmission of yellow mosaic disease of 
lablab 


SI. 

No. 

pH 

Number of 
plants 
infected* 

Percentage 
of trans¬ 
mission 

Incubation 
period in 
days 

1 

6 *6 

17 

68 0 

9-15 

2 

6*8 

13 

52*0 

9-15 

3 

7»0 

19 

76-0 

7-14 

4 

7-2 

18 

72 0 

7-11 

5 

7*4 

23 

92*0 

7-10 

6 

7-6 

25 

1000 

7-10 

7 

7-8 

23 

92*0 

7-10 

8 

8-0 

25 

100*0 

7-11 


* Number of plants inoculated; 25. 

percentage of transmission ranged from 52-0 to 
76*0 and 92*0 to 100*0 in the pH range of 
6*6 to 7*2 and 7*4 to 8*0 respectively. The 
infection by the virus ge;nerally s)2iems to be 
favoured by alkalinity of . the buffer used for 
extraction. In all mechanical transmission tests, 
uninoculated control plants developed no symptoms 
of the disease. 

Mechanical transmission of white fly-transmitted 
viruses causing yellow mosaic diseases has been 
reported in other countries —Euphorbia mosaic 
virus on seedlings of Euphorbia pninijolia and 
Datura stramonium-, yellow mosaic on Leonunis 
sibiricus'^ and golden mosaic disease agent and 
Euphorbia mosaic disease agent^. This is believed 
to be the first report of the mechanical transmission 
of a white fly-transmitted virus causing yellow 
mosaic of lablab in India. The studies on the 
properties of the yellow mosaic virus of lablab 
are in progress. 

We are thankful to Dr. T. K. Kandaswamy, 
Professor and Head of the Department of Plant 
Pathology, for providing necessary facilities and for 
his valuable suggestions and guidance. 

Department of Plant K. S. Subramanian. 

Pathology, P- Narayanasamy. 

Tamil Nadu Agrl. Univ., 

Coimbatore 641 003, 

July 2, 1977. 
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SHOOT FORMATION IN CATHARANTHUS 
ROSEUS (L.) G. DON CALLUS CULTURES 

Interest in the group of plants known as Periwinkles 
has increased in the past few years, because of the 
isolation of vincaleucoblanthanine from C. roseus. This 
alkaloid has been tested clinically and is currently 
used in the treatment of Hodgkin’s disease and 
chloriocarcinomai. More than 66 alkaloids have been 
reported in C. roseus. Amongst these alkaloids, ajma- 
licine, a principal alkaloid of stem, and vinodoline, 
have been identified in stem and leaf callus cultures-. 

Physical, morphological, genetic and biochemical 
factors affect the growth and metabolism of plant 
tissue culture. This results in biosynthetic potentia¬ 
lities of the tissues^. During the tissue culture studies 
on medicinal plants of arid and semi^arid areas, 
C. roseus has been cultured. In this communication 
we report the shoot formation in Catharamhus callus 
cultures. 

Callus tissues were raised from stem explants and 
the culture conditions were similar to Crotalaria cul¬ 
tures'*. Tissues were grown and maintained on Mura- 
shige and Skoog’s (MS) medium'”^. Various concentra¬ 
tions of kinetin, a-naphthalene acetic acid (NfAA) 
and malt extract (ME) were incorporated in the 
medium before autoclaving. 

Callus development from stem and pods (Fig. 1) 
were observed on MS medium. Callus tissues grew 
well on MS medium supplemented with NAA (0-25 to 
5*0 ppm) and kinetin (0*25 to 1*0 ppm). The 
maximal wet weight (4*0 g) was obtained at 4 weeks 
growth on medium supplemented with NAA (1*0 
ppm) and kinetin (0*5 ppm). The dark grown tissues 
were soft, fragile and yellowish-brown and tissues 
turned yellowish-green to brown in' light- At higher 
kinetin concentrations (1*0 to 2*5 ppm) tissues 
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turned compact, hard and granular when grown in 
light. 

Organogenesis was observed after 3 weeks growth 
and well-developed shoots were observed at 8 weeks 
growth (Fig. 2) on kinetin (2*5 ppm) supplemen¬ 
ted medium, with (0*05 ppm) or without NAA. 
Light (2000 lux) had a marked e5ea on growth and 
organogenesis. Leaves had dark green colour with 
distinct pale-green midribs. Root formation (Figs. 3, 4) 
was a common feature in leaf and stem explants at 
various auxin concentrations (1*0 to 10*0 ppm). 
Similar elfect of light on growth and root formation in 
Catharanthus has also been reported earlier^. 



Figs. 1-4. Fig. 1, Callus induction from stem explant 
(S) and pods (P) of C. roseus on MS medium, in 3 
weeks. Fig. 2, Shoot formation from stem callus, 8 
weeks growth, on MS medium supplemented with 
kinetin (2*5 ppm) without auxin. Fig. 3, Root forma¬ 
tion from stem explants in 5 weeks growth. Fig. 4, 
Rooting from stem explanr without callus develop¬ 
ment, 3 weeks growth. 

It has been concluded that light and cytokinin affect 
markedly the growth and organogenesis in callus tissues 
of Catharanthus roseus. Similar effect of light and 
cytokinin was also observed in Crotalaria-f and 
Ephedra"^ tissues in our laboratory. Further work is in 
progress. 

Tissue Culture Laboratory, K. G. Ramawat. 

Department of Botany, K. RAJ Bhansali. 

University of Jodhpur, H. C. Arya. 

Jodhpur 342 001, 

September 3, 1977. 
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PRESENCE OF STAMINOOIA AND 
NECTARIFEROUS DISC IN SMifTHIA 
CILUATA ROYLE 

Smithia cilliata Roy la (Falxu*cae) is distrilx.' 
spe.ialiy in the temperate forest of Easterti A 
China, Japan and Malaya. S]Hx.imcns collected i: 
Hazaribag, NEFA, Assam, Sikkim, Shillong . 
Darjeeling (India) were veritied with the* auchr 
specimens in the Central Natit>nal Herbarium Stet. 
Shibpore (Howrah). They showed almost ctuny 
sterility in alternate stamens to prtxlucc scamiri 
(Fig. 1, I). The fertile anther wa.s 270/U- to 330.. 
length and 300^, to 333 g in breadth whcre.i:= 
sterile anther was 180 At to 195 ^ in length and 
to 165^ in breadth. Besides, thi.s plant .shows cup 
nectariferous disc (Fig. 1. H) ; the diameter ami ' 
height were 750 g and 450 g respectively. 



Fig. 1. Smithia cilliata Roylc, A-1. A, 1 nfloresect : 
B, Standard ; C. C', Wing ; D, D^ Keel ; B, F, 

F, F^ Braas ; G, Folded lomentum ; H, Necrarih r 
disc; I, Stamens and Staminodia. 

Uniformity of anther is a very important chara. 
in legume taxonomy, presence of staminodia has 
been mentioned in any of the taxonomic iiter.it 
available so far. This character should therefore - 
taken into consideration at the time of taxonomic rrt 
meat of the genus Smithia Ait. 
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The colour of the flowers of S. cilliata collected 
from different localities is whitish blue though 
Royle’si original description is yellow. This obser¬ 
vation is in conformity with earlier findings--3. 

No report of sterility in alternate stamens and the 
presence of nectariferous disc has so far been made- 
In the light of this observation S. cUl.a.'a, Royle 
may be described as follows: Amiual herb, upto 
20 cm high ; mainstem branched near the base, round, 
glabrous. Leaves: Even pinnate, rachis l-Scm-2-5cm 
long, ending in a bristle dz 0*3 cm long, bristles on 
the lower surface of rachis, leaflet (O’5 cm 1 2 
cm) X (0’3cm-0’4 cm), not sensitive, 8-20 in 
number per leaf, lower leaflets with subparallel edges, 
upper smaller leaflets obovate-oblong, bristles mainly 
on the edges and midrib below. Stipules persistent, 
membranous length i!i0*9cm, with large auricle. 
Flowers : 6-9 in axillary, unilateral racemes, bracts 
0* 5-0*1 cm long, membranous persistent, bracteobs-2 
persistent with serration at the upper part. Calyx : 
Deeply two lipped, upper lip 2-lobed and lower lip 
shortly 3-lobed. Corolla : Petals white with bluish 
tinge exerted standard (±0*8 cm), suborbicular 
with long claw (± 0*4 cm), wing (± 0-7 cm) 
oblique oblong, keel (±0-6 cm) incurved obtuse. 
Androcsium : stamens connate in two lateral bundles 
of 5 each, ± 0*5 cm long alternate anther sterile to 
produce staminode. Gyiioeciu'm i carpel—lovary sessile, 
with, a nectariferous disc surrounding the base, nor¬ 
mally 8-ovules, style filiform incurved, stigma indis¬ 
tinguishable. Fruit : lomentum of numerous turgid 
1-seeded joints, folded together inside the calyx, seed 
reniform. 

Further work on faaors controlling sterility in 
reproductive parts is in progress. 

Thanks are due to Dr. R. B. Ghosh, Central 
National Harbarium, B.S.T., for his suggestion. 

Centre for Life Sciences, P. K- Basu. 

North Bengal University, 

Pin 734 430, 

September 26, 1977. 
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HYDROCYANIC ACID (HCN) CONTENT IN 
SORGHUM AS AFFECTED BY AGE AND 
SOIL SALINITY 

Hydrocyanic acid, present in early growth of sor¬ 
ghum, is toxic to cattlei^-. However, varietal differ¬ 
ences with regard to HCN content have been noticed 
by Benson et alL The present study was undertaken 
to investigate the variation in the HCN content in a 
few new varieties/hybrids of sorghum popular in 
Karnataka and - the effect of salinity at periodical stages 
of crop growth. 

Five improved varieties/hybrids of sorghum 

(Table^ I) were sown on June 18, 1977 in micro-plots 

Table I 

HCN content {ppm) in leaves of sorghum varieties! 
hybrids at different growth stages. 
ipn fresh weight basis) 


■’Variety 

Days after sowing 

25 

50 

75 

168 

7*1 

2-8 

0*4 

SB 1066 

12*1 

4*1 

1*5 

SB 101 

14*1 

0*4 

0*5 

♦CSH-1 

36*1 

2*7 

0*4 

CSH-6 

55*1 

4*6 

2-1 


* Hybiid: 


at the Regional Research Station, Dharwad. The leaves 
of the plants were sampled at 25, 50 and 75 days 
after sowing and analysed for HCN as per standard 
procedure^. Since a correlation between HCN in 
sorghum leaves and that in whole plants was reported 
to exisr^, only leaf samples were colleaed for analysis. 
In another trial, CSH-5, an improved hybrid of 
sorghum, sown on June 15, 1977, was irrigated four 
times with saline water having salt levels of 1280, 
2560, 3840, 5120, 7680 and 10240 ppm commenc¬ 
ing from one month of establishing the crop, at an 
interval ,of about 15 days. Saline water was prepared 
using sodium chloride, calcium chloride, magnesium 
sulphate and sodium bicarbonate to give the ratios of 
12 : 5 : 3 for the cations sodium, magnesium and 
calcium, and 2:1:1 for the anions chloride, sul¬ 
phate and bicarbonate, respectively. Irrigation with 
good water (with a salt level of 128 ppm) was 
included as contrbl treatment. HCN in the leaf sam¬ 
ples from the various treatments was determined as 
above at 25, 45, 65 and 80 days* after sowing the 
crop. The analysis was conducted in duplicate in both 
the trials. 
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The results of mean HCN content in the leaves of 
the five varieties/hybrids at three stages of the crop 
growth are presented in Table I. It is seen that the 
initial level of HCN in all the samples is high rang¬ 
ing from 7*1 ppm to 55*5 ppm and there is a 
decrease in its content with advance in the age of the 
crop. The decrease is more marked between 25 and 
50 days after sowing, especially in case of CSH-6 and 
CSH-1. It has been reported elsewhere that the HCN 
content was 94*5 mg%, 27*1 mg% and 11*7 mg% 
in 30, 45, and 90 day-old jowar fodder (on dry 
weight basis) Similar decrease was also noticed by 
other workers-. 

In the present study, it is also observed that there is 
a variatiori in HCN in the several varieties tested. 
Variety 168 has shown the lowest content of rhe 
constituent, followed by variety SB 101 in many 
samplings, even though the variety SB 1066 showed 
lower levels than SB 101, when the crop is 25 days 
old. However, hybrid CSH-6 has indicated t|ie highesi 
figures in all the three samplings. Varietal differences 
in HCN in the two varieties ''Piper’’ and “Green leaf*' 
Sudan grass and one hybrid Suhi-1 of sorghum were 
reported by other workers^. 

Data on the variation in HCN level in CSH-5, as 
affected by salinity, are given in Table II. It is noticed 

Table TI 


Effect of salinity on HCN content (ppm) in leaves of 
sorghum (CSH-S) at various growth stages (on fresh 
weight basis) 


Salinity levels 

ppm 

Days after sowing 


25 

45 

65 

80 

128 (Control) 

39-8 

5*3 

1*3 

0*4 

1,280 

28-4 

6*7 

21 

0*4 

2,560 

25-8 

6*8 

21 

0-8 

3,840 

24-4 

10-6 

1*6 

.. 

5,120 

23-7 

11*8 

1*6 

0-7 

7,680 

13-7 

13*7 

1*6 

0'8 

10,240 

13-7 

13*7 

2*7 

1*4 


that in the initial stage, HCN content in the leaves 
has been found to get reduced with i^rease in salinity 
from 39*8 ppm to 13*7 ppm. This inidal reducrion 
is due perhaps to the poor growth of the plants on 
account of salinity. The decrease, however, is not 
observed in the later samplings as the plants advance 
In age. It is also found that the initial level of HCN 
is high and decreases with age as observed earlier, 
irrespeaive of the salinity levels. But at lower salinity 
levels, the decrease is found to be sharp, especially 


between the first and second samplings unlike in tho 
higher salinity series. Thus, while the levels of HCN 
at 25 and 45 days are 39*8 ppm, 28*4 ppm; ami 
5*3 ppm, 6*7 ppm in the control and salinity levui 
of 1280 ppm respectively, the corresponding values 
for these two samplings at salinity levels of 3810 
and 5120 ppm are 24*4 and 23*7 ppm; and 10-0 
and 11*8 ppm. Very high salinity levels (7680 ami 
10240 ppm) do not show any, variation in HCN 
levels in the first two samplings (13*7 ppm). It may 
be mentioned here that at high salinity levels, the 
vegetative growth period of the plant is found to hv 
prolonged and hence, it is possible that the decrease 
in HCN content is not as marked as in the lower 
series of salinity. However, with further advance it) 
growth, the differences among the treatments are not 
marked. 


The studies, thus, reveal that there is difference iv. 
level of HCN in the sorghum varieties/hybrids testeJ 
and this is influenced by the vegetative growth 
period of the plant. A prolongation in vegetative 
phase of the crop by salinity is found to delay tlu 
reduction in the level of HCN in leaves. 
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ISOLATION OF SPIRILLUM LIPOFERVM FROM 
THE STEMS OF WHEAT AND NITROGEN 
FIXATION IN ENRICHMENT CULTURES 

Spirillum Upoferum has been found to be closcl} 
associated with roots of several grasses and crop planm 
including wheati'^. In the present report, evidence is 
presented to point out that S. Upoferum could lx 
isolated from the stems of several varieties of wheat 
by the enrichment culture method. Such enriched 
cultures were capable of fixing nitrogen to different 
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de.mees depending on the varieties of the host used 
for enrichment. The stem portions of twenty dwarf, 
high yielding varieties of wheat grown on lARI farm 
were cut 5-S cm above the ground level and their 
leaf sheaths were removed. They were then cut into 
2-3 cm long pieces and surface sterilized with 70% 
C.,H-OH followed by three successive washings each 
with sterile water and neutral phosphate buffer 
(0*15 M). The stem pieces were aseptically placed in 
sodium malate medium-^ in 10 ml screw cap tubes. 
Further enrichment and isolation were done by proce¬ 
dures described earlier-h .S’, lipoferum could be isolated 
from stem pieces of all the varieties of wheat as 
characteristic white sub-surface pellicles (Fig. 1). 



Fig. 1, A-B. Sub-surface pellicles of S. lipoferum 
isolated from 6 of the 20 different wheat varieties 
studied in the present investigation : from left to 
right—Raj. 1114; HD 2236; HD 2204; S 227; 
HD 2212 and HD 2009. B. Phase contrast photo¬ 
micrograph of 48 hr old cultures of S. lipoferum iso¬ 
lated from the stem of wheat variety HD 2236 
(X 2,000). 

All the isolates were highly motile, showing 
characteristic cork screw-like motility, and grew well 
on nitrogen-free sodium malate medium. The bacteria 
also exhibited rapid back and forth movement in 
straight line. The diameter of the cells ranged from 
0 • 5—1 • 1 gm, with an average cell size of 0*8 X 2-3 gm, 
comparable to the one reported earlier for S. Upo- 
ferum3'^. However, the cells were smaller in size 


^7 

than those of S. volutans, the only type species of the 
redefined genus Spirillum^ . Metachromatic granules 
were clearly seen in the slightly curved, rod-shaped 
cells. In some cultures, coccoidal cells were also 
observed. 

The extent of nitrogen fixation was estimated by 
the Kjeldahl’s procedure in enrichment cultures from 
9 varieties of wheat in the following manner. Portions 
of stem pieces weighing 500 mg were surface sterilized 
and incorporated in 50 ml aliquots of sodium malate 
medium (without bromothymol blue) and incubated 
at 30° C for 14 days. Simultaneously, a series of 
control flasks containing stem pieces were autoclaved, 
incubated and assayed in a similar way for total 
nitrogen. The difference in the values for total nitro¬ 
gen between the two series was taken as the amount 
of nitrogen fixed by the wheat stem due to enrichment 
with S. lipoferum. The results (Table I) showed that 
enrichment cultures obtained with surface sterilized 
stem pieces fixed varying amounts of nitrogen depend¬ 
ing on the varieties and the native nitrogen content 
of stem pieces had no relationship with the ability 
of enrichment cultures to fix nitrogen. Among the 
varieties tested, UP 270 fi.xed the maximum amount 
of nitrogen (22*54 mg) whereas with WH 199, the 
fixation was only 5 * 70 mg N/50 ml. 

Table T 

Fixation of nitrogen in enrichment cultures of whest 
stems in sodium mNate medium {mean of 3 replicates) 


mgNo/SO ml of medium 


varieties 

Suiface 
sterilized 
step pieces 
(A) 

Autoclaved 
step pieces 
(B) 

Nitrogen 

fixed 

(A~B) 

S 111 

17-36 

3-42 

13-94 

S 3C8 

15-C9 

4-27 

10-82 

HD 2160 

18-78 

3-C6 

15-72 

HD 2216 

16-51 

3-67 

12-84 

HD 2236 

14-77 

i-96 

12-81 

WH 199 

10-82 

5-12 

s'-70 

WH 209 

14-23 

1-71 

12-52 

UP 270 

26-44 

3-93 

22-54 

R j. 1114 

16-22 

5-12 

11-10 

C.D. at 1% 



4-51 
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CHANGES IN NUCLEIC ACID LEVELS DURING 
AESTIVATION IN PfLA GLOBOSA (SWAINSON) 

Changes in enzyme activity levels were noted during 
aestivation in P. glohosa^'^. Enzymes concerned 
with glycolysis were known to increases whereas 
those concerned with TCA cycle decreased during 
aestivation^. The regulation of enz^^me activity levels 
at the enzyme protein level was reported for some 
enzymes vis-a-vis phosphorylase by the interconvet- 


sion of the two phosphorylases^’'^, glutamine synthe¬ 
tase by cooperative feedback inhibition. But di: 
control of enzyme activity level of many enzymes i- 
regulated at the transcriptional level involving gene 
expression-^. There were no studies so far concernint 
synthetic potential of aestivated snails to get a better 
understanding of aestivation and a study was under¬ 
taken to estimate the nucleic acids and RNA/DNA 
ratios in the three tissues, viz., digestive gland, mandt 
and foot of active and 6 months aestivated P. globoia. 

Collection, maintenance and mode of aestivation 
were described elsewhere. The tissues were isolated in 
cold. DNA was estimated by the method of Giles and 
Myers*-^ using diphenylamine. RNA was estimated by 
the method of Munro and Fleck as described by 
Glick^o. xhe values were expressed as g gm nucleic 
acid/gm wet wt. of the tissue. 

The results showed a decrease in the nucleic acid 
content in all the tissues of aestivated snail. The 
decrease in the DNA content was relatively less except 
in mantle where 32*7% decrease was observed. The 
DNA content decreased only to the extent of IK' 
and 25-5% in the case of digestive gland and foot 
respectively. The decrease of DNA in the digestive 
gland was statistically insignificant probably due 
to the pivotal role it plays in the metabolism of 
aestivated snail. The significant decrease of DNA 
content in the mantle and the foot might be due to 
decrease in the cell count in these tissues due to the 
activity of intracellular lysosomal enzymes. The 

resulting proteins, fats and carbohydrates might be i 
source of nourishment to the tissue cells. Probably it 
is this capacity of the snail (in addition to maintain- 


Table I 

Levels of DNA and RNA fractions in the tissues of active and aestivated Pila globosa 
(Values expressed in ggm of nucleic acid/gm wet wt.) Each value is the average of 

15 diflferent estimations 


Sh Digestive gland Mantle Foot 

No. Nucleic acid fraction -—-— __ 



Active 

Aest, 

Active 

Aest. 

Active 

Aest. 

1. DNA 

4517di260 

4017±190 

2789zhl25 

1875±120 

1623 zb 350 

1102±165 

% Change 


-11-07 


-32-77 


-25-47 

2. RNA 

1125 ±160 

4300:^376 

3413 d= 276 

1944±194 

1389±139 

745 i 85 

% Change 


-44-33 


-43-C4 


-46-35 

3. RNA/DNA 

1-71 

1-07 

1*22 

1-04 

0*86 

0-68 

% Change 


4-37-44 


-fl5-29 


--20-9 


Note: 1. ±indicates standard deviation. 

2. The changes noted are significant at 0-001 level. 
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Af:ivn!:i>!:N!>L:N'r rlnponsii of tactati: 

DFHYDROCiFNASF OF (iAS'l’ROCNFMTtTS 
MUSCI.F OF rilK n\T TO TfsSTOSTFRONKl 
AND IsSTRADIOL 

hitroductlm 

AptHRATIONS in the qualitative and quantitative 
narure of enzymes may he one of the fa-^rors to con¬ 
tribute to the process v>f .scnc.scence. These changes in 
[be levels of enzymes can be modulated by hormones. 


it is well known that sex steroid hormows reflate 
the activity of glycolytic enzymes in the target tissues 
like ventral prostate and seminal vesicle^ as well as 
in non-target ti.ssue.s like cerebral hemisphere^. But 
in inti.sc'Ie, .so far, .stiidic*.s indicate the pfc.sence of 
receptor.s for androgens as well as estradiol-"*"". We 
report here the age-tlejsendenr response of rhe 
(.nzyme. lactate dehydrogena.st* (LDH ; FCk 1.1.1.27) 
in the skeletal muscle (gastrocnemius) of male albino 
rat.s to testosterone at\tl estradiol. 

lixlK'r'iniciitid 

Young (7-J, adult (.hS-) aru! late reproductive 
(7S'Wc*ek v)ld ) wistar .strain male alhitKJ rats were 
maintained nntler standard laboratory txindirions. 
'i’rail experiment was carried our starting from 10 gg 
eadi hormone treatluei^C for *1, 8 and 16 h treatment. 
Significanr results were observed with 100 gg of 
each hormone treatment for 4 h duration. The rat.s of 
each age were divided info six sets. The (irst set served 
as nor/nul. 'Lhc remaining live sets were castrated bila~ 
terally untler ether anaesthesia, 'fhey were kej)t for 
21 days as meiuionetl earlier. On the 22nd day, the 
rat.s of second .ser were given vehicle solution which 
served as conti\)l for hormone treated rats. The rats 
of thiril, fourth, fifth and sixth sets were given 30 
aiul 100 /<g testosterone or estradiol/100 g body wt. 
respectivi*ly. Both the hormones were dissolved in 
lOVr etlumvil-normal .saline and administered intra- 
peritoneally at 4*00 p.m. 'lliey were sacriiiced at 
8*00 p.m. on the .same day aiul gastrocnemius muscle 
was taken out immediately. A 3% hoinoitenate of the 
tissue was prepareii with 0*1 M phosphate buffer, 
pi I 7*4 and tiu- homogenatt* was centrifuged at 
14,000 g for V) min ut 0" (k 'Lhe supernatant was 
ii.sed for tlu- spir.trophotometric assay of LDIL'^. 'I'lie 
enzyme activity was expresst'd us units/mg protein 
(specilic activity) after determitiing the protein con¬ 
tent'*. F/ach ser of data was collecfctl from 3"-6 animals 
and sfatisfically analy.sed. Polyacrylamide gel clecro- 
jdiorcsi.s was carried out to .stiuly the i.socnzymic 
pattern under the above experimental conditions''*” 

Results attd Discussion 

'Lable I .sIk)w.s rivar the agrivity of LDII in the gas- 
trocitemius muscle of normal rars increases till 38 
weeks and tlecrea.ses signilicuntly in 7S-w'eek old rats. 
As this enzyme is suitable for anaerobic glycolysl.s, 
especially in this tissue, its decrease in old age may 
decrease the anaerobic metabolism of the tissue. Simi¬ 
larly, an age-dependent decrease in the rate of glyco¬ 
lytic to acrobic-oxidativc enzymes in the extensor 
digitorinm longius and diaphragm has also been 
observedThe other possibilities to our finding rr^ay 
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Tablel 

Effects of castration, testosterone or estradiol on the activity (unitslmg protein) of LDU of the skeletal mascle vj 

7-, 38- and 1%-week old male rats 


Treatment 


7 weeks 38 weeks 78 weeks 


Mean S.D. /rvalue Mean S.D. /rvalue Mean S.D. p value 


Normal 

CIS 

C/S -f Tloo 
C/S -T El 00 


8-03 ± 0-38 
8-53 di 0-51 
9*30 ± 0*68 
10*34 i 0*32 


NS 

NS 

<0*001 


9*37 ±0*11 
7*91 zb 0*31 
6*43 zb 0*44 
7*66 zb 0*87 


< 0*001 

< 0*01 

NS 


7*98 zb 0*35 
5*22 zb 0*04 
6-50 ± 0*40 
5*38 zb 0*26 


<0-()oi 

<0-001 

NS 


The.meanvaluefor each age group is calculated from 5-6 animals. S.D., standard deviation of the 
p, level of significance; NS, not significant; C/S, castrated; Tioo, testosteione/IOO; Ejoo, estradiol ICO/xg/lOU; 
body wt., the results of 50 /ig of both the hormones are not given as the results are not significant. 


be the decrease in the number of muscle fibres'*^ or 
decrease in the rare of protein synthesis^ 

Castration causes a significant decrease in the enzyme 
activity of 3S and 78-week old rats (Table I). This 
indicates that the enzyme is regulated by androgens. 
The presence of androgen receptors in different muscles 
of the rat and guinea pig have been reported*^How¬ 
ever, no significant change is observed for 7 weeks. 

Testosterone ( 50 Mg) does not cause any significant 
change in the enzyme aaivity of young, adult and old 
castrated rats. Also, 100 Mg testosterone causes no 
change in the enzyme aaivity of young castrated rat. 
However, it causes a significant increase of the enzyme 
activity in old castrated rats and inhibits it in adult 
castrated rats. The effea of estradiol on the muscle 
is less well known. Receptors, specific for estradiol, 
have been shown in the skeletal muscle and perineal 
muscle of the rat". Estradiol (50 Mg) does not cause 
any effect on LDH activity of young, adult and old 
castrated rats. On the other hand, 100 Mg estradiol 
causes a significant induaion of the enzyme activity 
of the young castrated rats. Thus, it indicates that the 
response of the enzyme to both the hormones is 
age-dependent. Such type of age-dependent response 
of pyruvate kinase has also been reported in the cere¬ 
bral hemispheres-. 

Figure 1 shows the isoenzymic pattern of LDH in 
the sqeletai muscle of normal, castrated and hormones 
treated rats of different ages. The increase in the H 
containing isoenzymes in the adult skeletal muscle 
over that of the young indicates a shift in the expres¬ 
sion of the genes responsible for this enzyme. The 
significant decrease in all the isoenzymes of LDH in 



7 WEEKS 

» Z 5 4 5 6 


38 WEEKS 

12 3 4 5 6 



78 WEEKS 
12 3 4 5 6 





min , ^ 




FIG. 1 LDH ISOENZYME PATTERN OF SKELETAL 

muscle of normal,castrated and HOR' 

MONE treated RATS OF DIFFERENT AGEF 

1,- normal . 4.-“^+ TESTOSTERONE ; 

.2^. CASTRATED (.<^) 5..^ + ESTRADIOL 50;.)g 

3.-^+TEST6sTER 0NE 50;jg.6.-<^+ESTRADl0L1OOg3. 


the old skeletal muscle indicates a decrease in Tin 
metabolic rate. The patern of changes in the isoen:,^vEr: 
in the muscle of adult and old rats after ; 

is difficult to explain. Both the hormones 
no change in the isoenzyme pattern of LDH in fh 
young and the adult skeletal muscle, but lower li: 
activity of all the hybrid isoenzymes of LDH in t: 
old. Thus, these findings may suggest that the rv:u^[ 
rion of the genes responsible for the synthesis td fl 
two different subunits (H and M) undergoes alf< 
tions by various effects produced at different phai 
of the life span which accounts for gene, regulatli 
theory of ageing!^. 
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FEEDING PREFERENCES OF ADULTS AND 
MANDIBULAR MORPHOLOGY IN THE 
DIFFERENT INSTARS OF EYPREPOCNEMIS 
ALACRIS ALACRIS (SERV.) (ORTHOPTERA: 

ACRIDIDAE) 

Though information on the host plants and nature 
of damage inflicted on crop plants is available for 
many grasshopper species, details of their food pre¬ 
ferences are meagre for the Indian species. With a 
view to obtaining information on the food preferences 
and also on the mandibular structures in different 
instars, a study was undertaken on these a.spects in 
Eyptepocneniis alacris alacris (Serville), coninwnly 
found on the grass Eanicuni maximum in South India. 

Materials and Methods 

E. a. alacris was reared in the laboratory in cages 
as described by Muralirangan'^. For studying 
the food preference, a standard time was given for 
the food to be consumed, the food being in the cage 
for about 15 hours a day. Six plants belonging to six 


families were introduned into tbc eago and as water 
tvas always provided in the cage, the possibility of 
preferrinjg plants for their water content was mini¬ 
mised. Mandibular structures were mounted for the 
study of morphological changes in different instars. 
Observation and Results 

E. a. alacris is a polyphagous species and its pre¬ 
ferred food plant is Panicum maximum. Under labo¬ 
ratory conditions fresh grass was supplied every day 
and whenever dry grass was given, extra w'ater was 
provided (Gangwere-). Cannibalism w^as noticed 
when the food was insufficient, the females attacking 
the males, much so the w^eaker ones, pulling off their 
hind legs and thereby feeding on their abdomen. The 
head and the thorax are usually not consumed, prob¬ 
ably because of their chitinisation, and this is so even 
among the early instars, especially the first instar. 
Both adults and nymphs feed on their eedysed skin. 
During the rearing experiments, it was observed that 
III, IV and V instars and adults are marginal feeders 
while the first and the second insrars feed only in the 
centre of the leaves, especially at the top. 

Laboratory experiments showed that out of 39 spe¬ 
cies of plants tested, belonging to 20 families, only 8 
were consumed without any reluctance, while a good 
number of plants w^ere just nibbled at (17 species), 
and still others (14 species) completely rejected 
(Table I). Most species of Graminae w’ere preferred as 
host plants and some were consumed when no other 
food plant was available. 

Plants belonging to Euphorbiaceae, Cucurbiraceae, 
Rutaceae, Asclepiadaceae, Malvaceae, Acaathaceae, 
Caesalpineaceae aed Verbenaceae were consumed 
when nv) other food plants w^ere available but Tiliaceae, 
Mimoscae, Labiatae, Compositac and Sapotaceae were 
completely rejected. Apocynaceae, Rubiaceae and Mal¬ 
vaceae include plants which may be consumed if there 
are no alternative plants to feed on or else they are 
rejected. Although the blades of grass are the normal 
food of the grasshoppers, the caged hoppers feed on 
the infioresence and the stem as well. 

Observations on the nymphs of grasshoppers suggest 
that their food preferences are the same as those of 
the adults. The coarser grass species are less freely 
eaten by young nymphs. It w^as noticed that with tough 
grass (with silica content of 4-6%), the mortality 
rate was so high that a whole batch of 38-40 nymphs 
died within 4-5 days after hatching. When fed on the 
tender grass leaves of the same species (with silica 
content of 2%), it was found that the mortality rate 
was low and the nymphs fed normally on these leaves. 
This might also be due to the poor development of 
the cuticular armature of the foregut im the I and If 
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Table I 

Food preferences of Eyprepocnemis aiacris aiacris 


SI. Plant 

No. 

Family 

Eaten 

without 

reluctance 

nibbled 

not eaten 

1. Panicum maximum 

Gramineae 

+ 

__ 


2, Bambiisa arundinacea 


-f- 


~ 

3. Panicum colonum 

5 > 


d- 

- 

4. Phoenix sylvestris 

Palmae 

+ 

— 

~ 

5. Jatropha glandulifera 

Euphrobiaceae 

d- 

- 


6 . Acalypha wilkesiana 

,, 

— ' 

d- 

- 

7. A. indica 

5 5 

~~ 

d- 

- 

8 . Casiiarina eqiiisetifolia 

Casual inaceae 

d- 

- 

~ 

9. Thevetia neriifolia 

Apocynaceae 

d- 

- 

- 

10. Vinca rosea 

>5 

— 

d- 

- 

11. Allamanda cathartica 

>> 

— 

— 

d- 

12. Ficus bengalensis 

Urticaceae 

d- 

— 

- 

13. Coccinia indica 

Subfam. Moreae 
Cucurbitaceae 

d" 

_ 

_ 

14. Miikia scabrella 

99 


+ 

- 

15. Miinaya exotica 

Rutaceae 


d” 

- 

16. Calotropis gigantea 

Asclepiadaceae 

— 

d- 

— 

17. Mussaenda frondosa 

Rubiaceae 

— 

d- . 

— 

18. Morinda tVictoria 



+ 

— 

19. Ixora cocdnea 

> 9 


— 


20. Sida cordifolia 

Malvaceae 


d" 

- 

21 . Abiitilon hirtiim (inflores.) 

,, 


-h 

... 

21 A. Abutilon hirtiim (Leaves) 

> 9 


— 

•1- 

22. Eranthemum atropurpureum 

Acantliaceae 


d- 


23. Thiinbergia erecta 

9 5 

— 

d- 

- 

24. Desmodium grandifloia 

Leguminosae 

Subfam. Papilionaceae 

_ 

d- 


25. Abrus precatorious 

99 

__ 


d- 

26. Pongamia glabra 

9> 

— 

— 

d* 

27. Parana malabarica 

Subfam. Mimoseae 

— 

— 

d- 

28. Pithecolobium duke 

>9 

— 

— 

+ 

29 . Stachytarpheta indica 

Verbenaceae 

t , - 

d- 

— 

30. Achyranthes aspera 

Amaranthaceae 

- 

d- 

— 

31. Corchorus acuitangulus 

Tiliaceae 

— 

d- 

— 

32. Anisomeles malabarica 

Labiatae 

— 

— 

d" 

33. Anisomeles malabarica 

99 


- 

+ 

34 . Ocimum sanctum 


— 

— 

d- 

35 . Vernonia cinerea 

Compositae 

- 

- 

-f 

36 . Wrightia tinctoria 

99 

— 

— 

d- 

37 . Eucalyptus sp. 

Myrtaceae 



+ 

38 . Mimusops elengi 

Sapotaceae 

— 

— 

„u 


instar nymphs; this assumption is supported by the 
fact that the coarser food is eaten from the III instar 
nymph onwards (Muralirangan and Ananthakrishnan^). 

Mandibular Structure in the Adult and Instars (Fig. 1) 

The basic structure of the insect mandible has 
already been described by Snodgrass^, Isely^ 
[Dtoadly classified the acridid mandibles into 


three types, on the basis of the nature of the leaves 
they are, broad-leaved plant feeder, grass feeder and 
mixed plant feeder types, while Williams® class!* 
fied the mandibles only into herbivorous type and 
graminivorous type. Chapman^ agrees with 
Isely’s classification, while Gangwere^ classifies 
the acridid mandibles into two types in which he 
includes the herbivorous t^e mandibles of WilUjims 
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.IS .1 sub-type iHuiur tiu* /uuniinivois)us type. TIu* ni.uuli 
hks (>i /;. It. eoaforni ti> the luixtsi plan 

teeiler of Isely .ind iuThivonuis type of Wo'iliain.s. 

V 7'A. 



lit*. 1. M.uulibul.ii sfjutiuu ill .iilult ,uul tust.i 
liiM.u 1* (i, Ailulti, I, in isofs. i\bn. 

'I’lie ineisofs .iiid tlie nu>l.u .ioms mc well dilitreii- 
u.ited itt the m.uulibles I . u. (he inusois 

bcine. i oii tlu‘ lelt .ind »>n the lie.ht. Ttie median 
molar jeejon is not well «hHei<’mt,tteil m (he k h 

m.ifuhivlc* but Well nuuked in the liidit. In .idditioii, 

(be iieju nuiutlibie oveil.ips liu* left m.iiulible. 'lj;e 
teeth .uul (fie tidr.es ot th<’ li.rht ni.mdibK- es.utly li( 

into those oi the leh. In l.u t when the «.i»ip t\>n(etifs 
were e\.inuned, l.trr.e ti.ir.ments <>l ie.ives were j-ue- 

s<’nf, sun.i'i’.stinr, th.tr the molars were iu»i usetl \vi d 

dunuK tbe proeess ui piindini;. 1‘he iiuisoc ius{».s 
arise at the .s.iim* bvel as th.if ol the iiiolai tie-jw. 

'I hi- mandibular stnutute o( ii. a. ,tUiri\ was (ound to 
.irttie with (h.u (>l (he rn.indibles (d 

i'.Ftijuf (Chaiiumtir i r .nul (d jKff Jhlu^ ( liaipenri. r 
( \Xhlltains'' r. 

hi thi hr St iiisf.tr <»i </, u/jct /i the inctstirs .us 

lon,^, sharp and hettc-r diherentiated than the inoiais. 

d'he tuol.its ol this instar pive the apyustranee ol the 
inusors and tliey do ihit I'xhibit any r.rindinr, suriues. 
h ni.iy be he-aiise of the ahsemee of this pt'indinp .sur- 
f.ite in (he first and the seeoiu! in.stat.s, that flu* nymphs 
ar<‘ not able fo utilise thi' (ouph pr.i.ss leavts of 

l\r.huw maximum wliieh have hipher percetuap^e of 
silica. If the same instars arc* led with yuunp leaves oi 
the same plant, they survive and develop well (/ne. 
t/A ). 'I he molar area develops after the HI instar and 
in the adult ir beamics highly duciaised. As is typical 


i>i the herbivorous type, the mandible ol £, #/. 
sIkiw lonp left incisors with ridges and furrow.s in tb.e 
mohir rcpititi. I he iiu isors are lone, and sharp in the 



niol.irs : M, Molars. 


hrst fvyo nymph.il st.ie.es, and then pradiially become 
flat. When they become old, the well ilefineil cusps o( 
the mandildes heeome worn liown {possibly aflectinp. 
(he feeding, ability of the p.r.isshoppei ) (( haj»m.m'i 

becotne very smooth. 'I’his wear 
me, .iway is jio.ssibly ihie to the frit tion witli silici 
mntent of tig. p.r.issr.s on which they fec'd. 

/h'uV/o/n// i/f/il 

hi (he snidie.s on (he food luelen'ntes of li. j. ./A/ 
c/v.i, .»! (h<' hS Npeiii-s of plains (ested, only ;; weie 
l^'uiid to he pieleired, while a ni.dority of duan af\- 
(ubhlevl at and otheis are rejc-cied .dtop.ether. Amomr. 
(immiiu.', most ate prelerted, while smne .ne con' 
sinned wlum no other lood {)!am.s .uc .ivailahle. Pl.uus 
lielotipnip (u 'riliate.ie, Mimo,seac\ l.ahiat.ie, (iomf^o,sitae 
aihl Safiof.ice.ie W(«(e amiplvtcly (C'jcvteil. It may durs he 
conelnded th.it H, a. uht.ns prtl'cis only a small nutio 
Ih'( of plants Inn uilddes at a pood mimher am! when 
nothing is available, it feeds on these plants hut the 
qu.unify of food eaten is very little. 

< )|>.si-iVii(i(His on iIk- IdoiI jircli'i'ciiu's ul ilx- iiyiiiiilis 
•sh-.nv unlike- itic- a.Inlis, tlx- early i„s,ar.s uric uuaMc 
«> led on (lie coarser jjrass species u iili liixl, M'lie., con 
te'(ir, because of the iioor ileveloiniieiK u| the loive.iii 
aniiature. In a.lditioti u, rlie Jiooriy .lillereniiard nx'.Iar 
region ol ihe niaiKlihie, (Ims iixiiiaiin.r; a Correlation 
between tiie naiure of the fooil with ibe tlei,;rec of 
sfx-oalisation of the structure of the foregut arnraiure 
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aad mandibles of the III and sabs#q[U«i5t insmfs 
(Muralirangan and AnanthakrishnanS). 

Cannibalism was observed both in the adult as well 
as in the early instars. This behaviour was linked with 
the shortage of water and the lack of sufficient food 
or the innate craving for animal food as stated by 
earlier workers (Gangwere-) but the present 
study indicates that even w^hen sufficient food and 
water were provided, cannibalistic behaviour was 
evident. 

As regards the mandibular changes, the grinding 
surface of the molars develops only after III instar 
onwards, which explains the inability of the first two 
instars to feed on the older leaves of Fanicum maxi¬ 
mum > When the insect becomes old, the molars be¬ 
come smooth, possibly due to the high silica content 
of the grasses on w'hich they feed. 

Thanks are due to Dr. T. N. Ananthakrishnan, 
Director, Entomology Research Unit, Loyola College, 
Madras, for his guidance and for critically going 
through the manuscript. 

Entomology Research Unit, M. C. Muralirangan.* 
Loyola College, 

Madras, August 13, 197*^. 


* Permanent address: Dept, of Natural Science, 
Guru Nanak College. Madras 600.032. 
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DEVELOPMENTAL BEHAVIOUR OF DIACRISIA 
OBLIQUA (WALKER) (LEPIDOPTERA: 
ARCTIIDAE) ON SOME COMMON WEEDS 

The hairy caterpillar, Diacrisia obliqua (Walker) is 
a polvphagous pest of several cultivated crops in India 
and neighbouring countries. A. detailed information 
is available on its grow^th and development on several 
cultivated crops (Djou-; Pandey et al.^; Kabir and 
Khan"^, and Deshmukh et al.L The developmental 
pattern of D. obliqua on few^ common w^eeds is pre¬ 
sented in this note. 

Materials and' Methods 

Development of D. obliqua was studied on S plant 
species, viz., Chenopodimn album L. Agera/um cony- 


zoides L., Bbumea glomerata DC., Cmium arvmie 
(L.) Scop. Afgemone mexkana L., Mentha midis I, 
Brassica rugosa (Roxb.) and Glycine max (L; , 

Merrill belonging to 6 different families. Hrst 
five are common w^eeds of Tarai. Eggs of D, obiiqu.i 
w'ere obtained from a pair collected from tht.* 

light source. Newly hatched larvae (0—12 h oki) 
were transferred to various test plants in groups of 10 
in plastic petri dish. Each replication had 10 larvae and 
each treatment W'as replicated five times. After one 
week larvae were separated and kept individually in 
petri dishes. Fresh food was supplied at 24 h interval, 

In order to avoid drying of leaves a wet piece of 
cotton was placed at the tip of petiole or midrib 

Experiment was conduaed at 27*5 =t 65-70.7 

r.h. and 12 h photophase and 12 h scotophase. Obser¬ 
vations were recorded on larval survival, per cent 
pupation, adult formation, larval and pupal durarjon. 
pupal w^eight and sex ratio. Sexing was done by ; 
following the method of Rathore and Verma’’. « 
Various grojvth indices were also computed to evaluate 
the suitability of plant species. Data were subjected w 
statistical analysis in a completely randomized design : 
Due to lack of sufficient information parr of the analy 
sis of the data on A. mexicana was deleted. 

Results and Discussion 

Perusal of Table I reveals that signitkandy 
higher larval survival w'as recorded on G, ms 
and C. arvense and significantly low'er on A, mexkaiui 
followed by B. rugosa. No survival was recorded 
on A. conyzoides. Poor feeding was observed on 
this plant and larvae survived from 17 to 25 day^ 
but did not develop beyond 2nd-3rd instar. This indi¬ 
cates, perhaps, the presence of deterrent in leaves 
w'hich did not permit required consumption of food 
material and ultimately death occurred or it might bv 
due to the presence of toxic chemicals which inhibited 
the growth and development of larvae. On A. /next- 
cana, only 1 larva survived. The survival on G. nuts 
was not as high as reported by Deshmukh et 
because some larvae died due to disease in 

the later stage of development. Larval period als(* 
varied significantly from 19*9 to 32-1 days; the longc-f 
being on B. rugosa follow^ed by B. glomerata and 
C. arvense. There was no significant difference in lar¬ 
val duration on C. album, /If. viridis and G. niux 
The data obtained in the present investigation are in 
accordance wfith that of Deshmukh et aU. 

Prepupal and pupal period varied from 1*5 to 1-8 
days and from 8*8 to 9*6 days respectively on various 
plant species but did not differ significantly. Per cent 
pupation differed greatly and followed the same trend 
as per . cent larval survival. Significantly heavier pupae 
were obtained when larvae fed on C. album followed 
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Tabu 1 


Per cent survival, larval and pupal period, pupal weight and sex ratio o/D. obliqua on various plant species 


Test plants 

% Larval 
survivar" 

Larval 

period 

(days) 

Pie- 
pupal 
pCi iod 
(days) 

% pupation 

Pupal 

wt. 

(mg) 

Pupal 

period 

(days) 

% Adult 
formation* 

Sex ratio 

F M 

C. album 

A. conyzoides 

64(53-82) 

00 ( 0 - 00 ) 

19.9 

i-7 

60 (51 - 04) 

497- 63 

9-5 

56(48-51) 

1 : 

: 1-33 

jVf. viridis 

74(60*04) 

2*1 *4 

1*8 

72(58*41) 

403-40 

8-*8 

70(57-21) 

1 • 

:*i-18 

: 0-36 

B. glomerata 

68 (59-01) 

25-7 

1*5 

68 (59-01) 

361-74 

9-5 

68 (59-01) 

1 : 

3. rugosa 

30 (32*96) 

32*1 

1*6 

26 (30*55) 

317- 69 

9-6 

22 (33-64) 

1 : 

1-75 

C. arvense 

A. mexicana 

80 ( 66 * 21 ) 
2(3-68) 

22*5 

1-8 

76 (61 • 37) 
2(3-68) 

328-09 

9-3 

76 (61 • 37) 

2 (3-68) 

i ; 

1-53 

G. max 

CD. at 5?; 

80 ( 66 * 98) 
30*5 (24*32) 

21 *7 
2*0 

1**8 

.. 3: 

80 (66-98) 
1*5(24-02) 

434-97 

79-21 

9 -*2 

76 (64-20) 
37-5 (27- 30) 

1 : 

0-90 


* Cilc'Jtated on the basis of number of larvae released initially. 


by G. max and dl. v Jr id Is. Statistically there was no 
difference in pupal weight when larvae fed on 
B. rugosa, C. arvef/se and B. glomerata. Less number 
of adults formed when A. niGxicana and B. rugosa 
were provided as larval food and there was no signi' 
ficanc difference in adult formation on other plants 
which varied from 56 to 76%. It is interesting 
to observe that food plants greatly affected the sex 
ratio of the insect. On all plants except G. max and 
E. glomerata more males were produced than females. 
Maximum males were obtained when larvae fed on 
B. rugosa followed by C. arreiise. on 6. max the sex 
ratio w'as close to unity. But 2*5 times more females 
were produced when larvae fed on B. glomenra. 

To assess the suitability, of various plant species in 
supporting the growth and developmmenc different 
indices were calculated (Table 11^. Growth inacx 

Tablu U 


Growth indices ofD. obliqua on various plant species 


Test plants 

Growth 

index 

Mowe’s 

giowth 

index 

Larval- 

pupal 

index 

Pu- S.ir- 
pal vival 
index index 

C. album 

3-01 

0-209 

1*05 

I* 14 

0*73 

. conyzoides 


. . 




Ad. viridis 

3-36 

0-201 

1-02 

0-92 

0-92 

B. glomerata 

2*64 

-0*164 

0-87 

0-83 

0-89 

B, rugosa 

0-80 

0 - 106 

0-74 

0*73 

0-28 

C. arvense 

3*37 

0- 195 

0-97 

0-75 

1-00 

^. mexicana 


. . 




G. max 

3**68 

0-202 

1-00 

1-00 

1-00 


CPanc and Dang*') indicated higher values 3*68, 
3 *37, 3*36 and 2*01 on G. max, C. arreusc, /If. riri- 
lis and C. album, respectively. The lowest growth 
ndex value was 0*80 on B. rugosa. Modified growth 
ndex as suggested by Howe-* was also coinpu- 
o'd which exhibited higher value on C. album- followed 
>y G. wax and Ai. viridis and lowest on B. rugosa. 
V positive relationship existed between larval period 


and Howes growth index'. Other indices such as larval- 
pupal index, pupal index and survival index were also 
calculated following the method of Prasad and Bhatta- 
charya‘. To calculate these indices a value of 1 was 
given to G. max which was considered a standard host. 
If the calculated value exceeded 1, the test plant was 
categorized superior over standard and if less than 
1 the test plant was considered inferior for the deve¬ 
lopment of D. obliqua. Larval-pupal index showed 
higher value on C. album and Al. vlri-dis and slightly 
lower on C. arvense than G. max. Values obtained for 
pupal index indicated superiority of C. album over 
G. max. The values of this index were lower on other 
plant species than on the standard. Survival index on 
C. arvense was equal to G. max and other 

plant species were inferior than G. max. Diffe¬ 
rent values for different indices precisely indicate that 
some plants W'ere nutritionally superior for 

larval survival and development while others 

for pupal development and adult formation. 
B, rugosa, w'hich belongs to oilseed group, proved to 
be inferior host. Weeds like C. album. B. glomerata 
and C. arvense and a kitchen garden crop AL viridis 
were found suitable for the growth and development 
of D. ohliqu-a and these plant species can, therefore, 
serve as potential hosts of this insect in nature. 

Department of Entomology, Y. S. Rathorh. 

G. B. Pant University of G. C. Sachan. 

Agriculture and Technology, 

Pantnagar, Nainital (U.P. ), 

December 2 , 1977 . 
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CHROMOSOME NUMBER IN 
POLYSTOMOIDES KACHUGAE 
(TREMATODA : MONOGENEA) 

A GOOD deal of information is available on the 
chromosome numbers of digenetic trematodes'^'". As 
regards monogenetic species, the chromosome numbers 
are known for two species, Gyrodactylus elegans and 
Poly stoma integerrmium, In the present communica¬ 
tion, the chromosome number for a monogenetic 
trematode, Polystomoides kachugae, parasitic in the 
urinary bladder and cloacal bursae of a fresh water 
turtle, Kachuga smithi from Jammu (J. & K. State) 
is presented. Perhaps, this is the first chromosome 
count for any polyopisthocotylean genus from a repti¬ 
lian host. 

Live parasites, collected from the host, were washed 
in physiological saline for about 10 minutes and were 
ftxed in acetic-alcohol (1 3) for two hours. The 
fixed material was partially macerated and put in 1% 
aceto-orcein for an hour for staining. Testes from 
pretreated parasites were then ceased out on a slide 
and were squashed under a cover glass in aceto-orcein. 
Good metaphase and anaphase spreads from temporary 
preparations of both mitotic and meiotic figures were 
photographed. The mitotic chromosomes were studied 
from spermatogonial metaphases and meiotic chromo¬ 
somes from diakinesis, metaphase I and anaphase I 
from spermatocytes. 

In all 62 cell spreads (both mitotic and meiotic) 
from the testes of 8 parasites collected from 3 host 
specimens were scanned for chromosome counts. In 
8096 of cells scored, a diploid count of 2n =: 24 
(Fig. 1) w^as obtained. Four pairs of chromosomes 
appeared to be consistently, larger elements of the 
entire set and constituted approximately 43'3% of the 
total complement length. The remaining pairs were 
of nearly equal size. The centromeric position, how¬ 
ever, could not be ascertained for any chromosome of 
the set,, though a majority of them appeared to be 
metacentric (Fig. 2) . 

• The meiotic cells at diakinesis (Fig. 5) and meta¬ 
phase I (Fig. 4) regularly formed 12 bivalents. The 
mean chiasma frequency at diakinesis was around 15 
per cell and 1*25 per bivalent. The meiotic configura¬ 
tions confirm the diploid count of In = 24 for this 
species. 

6883/78. Published by Prof. M. R. A, Rao, 
and Printed at The Bangalt 


Morphologically, Polystomoides kachugae shoves i 
strong similarity with Poly stoma integernmuitn, nowiib 
standing the fact that the latter form is exclusively j- 
amphibian parasite and is known to exist in tw. 
cy to types, with n — A and n "zr. 10^’’'^. A haploid cour- 
of ” 12 in Polystomoides kaehugae, thus, appta- 
to be a new^ count for any polyopisthocotylean treni-: 
rode. 



Figs. 1~4. Fig. 1. Chromosomes of Polystoimil' 
kachugae at spermatogonial metaphase shovir. 
In = 24 (Approximately, X 1,000); Fig. 2. Priir:: 
spermatocyte anaphase chromosomes with 12 at u 
pole {ca., X 1.000). Fig. 3. Chromosomes in a 
kinesis of meiosis I from primary specmatocn.p 
showing n = 12 {ca., X 1,000). Fig. 4. Mewt. 
metaphase I ' chromosomes with 12 II inside vb 
{ca., X 1,000). 
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CONFORiVUTIONAL CRITERIA FOR THE ENZYMATIC HYDROXYLATION OF 

PROLINE IN COLLAGEN 

SAMIR K. BRAHMACHARI and V. S. ANANTHANARAYANAN- 
Molecular Biophysics Unit, Indian InsUtute of Science, Bangalore 560 012 


Abstract 

With a view to understanding the conformational speciitdty of peptidyl proline hydroxy¬ 
lase, we have generated the secondary structure of the unhydroxykted collagen chain based on 
the available amino acid sequence data, using the procedure of Chou and Fasman.lt is found that 
the probability of occurrence of a given chain segment, -Z-Pro-Gly-X- (where Zi and X arc 
amino acid residues) in the yj-tuin conformation, has a good correlation with the degree of 
hydroxylation of the proline residue in the segment by the enzyme. The enryme, therefore seems 
to recognize the /j-turn as the conformational feature in the substrate. The hydroxylation’of the 
proline residue results in the straightening of the A’^^rn regions, giving rise to a rigid chain 
The available data on the hydroxylation of natural and synthetic substrates by the enzyme are 
explained in a unihed fashion by our hypothesis. ’ 


WTE propose here a hypothesis on the conforma- 
tional specificity of the enzyme, peptidyl 
proline hydroxylase (PPH) (EC 1.14.11.2), which 
hydroxylates the proline residues in the nascent 
procollagen molecule. In the absence of a specific 
codon for hydroxyproline, the acquisition of this 
imino acid residue, by collagen, is achieved by the 
hydroxylation of some of its proline residues by 
PPH. It is known^ that (a) only those proline 
residues which are present in the 3rd position in 
the repeating sequence, -Gly—of the 
collagen polypeptide chain, get hydroxylated by 
PPH and (h) not all the proline residues in the 
3 rd position get hydroxylated to the same extent 
(R., and Ro can be cither an amino or imino acid 
in collagen). This is also true with synthetic 
polytripeptide models of the types rGly-X-Pro)^^ 
and (Gly-Pro-X)^^ (where X is an amino 

acid). In order to understand the conformational 
reasons for this highly specific action of PPH, we 
have made a detailed analysis of the solution 
conformation of some of the polytripeptide model.>. 
These inckidei-'2 (Giy-Sar-Pro)^^ and (Gly-Pro- 
Sar) , (Gly-Phe-Pro)^^. In brief, our results, as 
well as those of others on other model polytri- 
peptides^, indicate that while (Gly—X—Pro),, is 
generally devoid of any periodic ordered structure, 
(Gly-Pro-X)„ takes up a collagen-like triple-helical 
conformation in water. Taken in conjunction with 
the faett that the triple-helical polytripeptides r#.e., 
(Gly-Pro~X),J as well as native collagen and 
polyproline are poor substrates for PPH, the 
structural studies indicated the conformational 


- To whom to address correspondence. 

Cun. Scl.—2 


flexibility in the substrate molecule, perhaps 
around the Pro-Gly bond, as a requirement for 
the hydroxylation. This, howevei, does not 
provide an answer, either to the exact nature of the 
conformational feature of the substrate molecule 
responsible for hydroxylation or to the varying 
extents of hydro.xylation. 

In order to understand the exact nature of the 
conformational feature of the Pro—Gly regions, wc 
have carried out the following analysis. Treating 
all the hydroxyproline as proline residues in the 
available amino acid sequence data, on the a-I and 
a~2 chains of colIagen-=t’''>, we have generated the 
secondary structure for those chains using the 
method of Chou and Fasman*'. We find that the 
molecule does not contain any a-helical or 
yj-structurc fragments but does contain a rather 
large number of segments with the jj-iurn conforma¬ 
tion'. Computation of the probability, p ,, for 
individual tetra.peptide sequences, along the poly¬ 
peptide chain revealed that while the Pro^Gly 
sequences were mainly found in the /j-turn con¬ 
formation, not all such sequences adopted this con¬ 
formation. (These results are in conformity with 
our recent findings^ based on X-ray crystal structure 
data on globular proteins, which show that the 
nature of the side chain of the fourth residue, X, in 
the sequence -Z-Pro-Gly-X, influences the jS~tum 
propensity of this segment. Our experimental 
data-’ on tripep-tide model compounds, forming the 
p’-turn, also support these results.) We then made 
the intere.sting observation that there is a very good 
correlation between the magnitude of the value 
of a given te-trapeptide sequence in collagen and the 
extent of hydroxylation of proline in that sequence 
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by PPH. A typical set of the rather large number 
of our data analysis is shown in Table I. 

Table I 

P~tiU‘n probability and enzymatic hydroxylation 
data on the a-1 (/) CB2 fragment {residues 20-55) 
of rat skin or tendon collageif 


Sequence number 
of proline residue 
within the 
fragment 

Pi X IQifor 
Z-Pjo-Gly-X 
sequence^-' 

y, hydroxyla¬ 
tion by 
PPH 

9 

>1*0 

100 

12 

0*92 

100 

15 

>1*00 

100 

24 

0-67 

20-40 

27 

<0-1 

10-20 

30 

0-24 

10-20 


«Hydroxylation data taken from reference 15. 

^Pt was computed as described in reference 6. 

It is thus clear that the vonforniational require^ 
tnent for PPH action is the presence of ^-turn in 
the substrate molecule at the -Pro^Gly-scgment 
(The Gly-Pro-containing tetrapeptide sequence, 
corresponding to the second position proline in the 
repeating tripeptide sequence of collagen, does not 
favour a y:>-turn^<->,) The extent of hydroxylation 
of the proline residue at the p’-turn depends on 
its relative stability in this conformation. It is 
known from our recent theoretical and experi¬ 
mental analysis of the polyhydroxyproline con- 
formationii, and from other studies’- that the 
formation of a hydrogen bond between the O'Vh 
of the Hyp and the backbone C-Q group, renders 
the given chain segment conformationally rigid. 
We may thus conceive of the action of PPH and 
the purpose of hydroxylation of Pro as one ot 
recognizing the p'-turn {he., ‘'chain reversar’j 
portions of the procollagen molecule, hydroxylating 
the proline residues at the bends to Hyp (to 
varying extents) rendering the chain stiff and linear 
and thereby making it amenable for aggregation 
with two other similar chains to form the final triple 
helical conformation of native collagen. It should 
be mentioned that this hypothesis offers a unified 
explanation for a large number of apparently 


uncorrelated data on proline hydroxylation by PPH. 
including the recent data, of Berg et ald'\ and thu 
data on bradykinin^h /v detailed description of 
the interpretation of these data will be published 
elsewhere. 
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Table I 

Flavonoids, Xanthones, Saponins and Tannins in Gentianaceae 


Flavonoids 

Api- Luteo- Dios- Quer- Q-3- Isor- Leuco- Glyco- Xan- Sapo- Tin- 
genin iin metin cetin OMe ham- anto- flavones thones nins nins 

netin cya- 
nins 


Sub-family Gentianoideae 

Exacuin bicolor ycoyib, + + .. .. .. - 

E, pendimculatumhimi, •• + + 

Enicostemma hyssopifoliiim Verdoorn. 

Hoppea dichotoma Willd . 

Canscora decwrens'Dddz. . . 

C, diffusa . . 

Sw,ertiu corymbosaWt. . 

Halenia perrottetti Gdsdb. . 

Sub-family Menyanthoideae 

Nymphoides indicum O. Kuntze . + + + -h 

N, cristatum O. Kuntze . + + + -{- 


+ 

+ 

H- 

+ 


+ 

H- 

H- 

-h 

+ 


+ 

T" 




Table II 

Phenolic acids in Gentianaceae 






p-hy- 

Vanillic Syringic droxy 
benzoic 

Proto- 2-OH, 
cate- 4-OMe, 
chuic benzoic 

2~OH, 

6-OMe, 

benzoic 

p-Cou- 

marie 

Feru- 

lic 

Sina¬ 

pic 

Sub-family Gentianoideae 

Exacian bicolor Roxb. 

+ 

,, 

-r 

H- 


-L. 



E. pedunculatum Linn. 

+ 

+ 

H- 

4- -h 

• • 

4- 

H- 


Enicostemma hyssopifolium 

Verdoorn. 


_L 

-r 






Hoppea dichotoma Willd 



4- 

• * • * 




Canscora dec wrens Dalz. 

-1- 

+ 

4- 



H- 

+ 


C. diffusa R. Br. 


4- 

~ 

-r 





Swertia corymbosa Wt. 

j. 

“1" 

-r 

•. .. 

-1- 




Halenia perrottetti Griseb. 

-T- 

-i- 


• • 

-1- 




Sub-family Menyanthoideae 

Nymphoides indicum O. Kuntze 

~ 



.. -J - 



-I- 


N. cristatum O. Kuntze 

T 

•• 


,, -f 

•• 

•• 

H- 

4 


Saponin test is strongly positive in Nymphoides 
cristatum only. In N. indicum the test is slightly 
positive. All the plants analysed failed to show 
the presence of tannins. 

Of the various phenolic acids encountered 
syringic, protocatechuic and p-conmaric acids are 
present only in the sub-family Gentianoideae and 
sinapic acid in the Menyanthoideae. 


Discussion 

The distribution of various secondary 012 * 3 * 
bolites definitely keep the two sub-faoiilici 
chemically very distant. Flavones (as o- ani 
c-glycosides), xanthones, syringic acid, photc- 
catechiiic acid and p-coiimaric acid are present on!} 
in Gentianoideae, whereas Menyanthoideae posses 
iiavonols, leucoanthocyanins and saponins. The^J 
chemical evidences strongly justify the elevation of 
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^Jaese two sub-families to family level, as 
Gentianaceae sensu Into and Menyanthaceae ; as 
already practised by Engler'^ and HutchinsonS. 
Other chemical evidences listed by Gibbs-t (hot- 
water test, cyanogenetic glycosides and some other 
data on sapoiiins) and also the abundance of 
L-(-|-)-bornesitol in Gentianoideaei^i lend further 
support to this view. 

In the Gentianaceae sensu. strlcto, flavone- 
o-glycosides are restricted to the tribe Exacineae 
(Type genus Exacum is screened here). The- 
xanthones and glycoflavones so abundant in the rest 
of the Gentianaceae are conspicuously absent in 
the Exacineae. L-(+)-bornesitol which is very 
common in the Gentianaceae also eludes this 
tribet-. The bilocular ovary of the tribe, in the 
otherwise unilocular Gentianaceae, is a characteristic, 
morphological feature. 

The available morphological and chemical data, 
therefore, evoke a few pertinent queries. 

(1) Do all these formidable evidences suggest 
raising of the tribe Exacineae to a family 
or a sub-family level ? 

(2) If the morphological and chemical 
differences of the same magnitude could 
warrant a family status for Menyanthaceae, 
would it not be in the fitness of things to- 
segregate the tribe Exacineae and elevate it 
to the family category ? 

Answers to these queries are apparently in 
the affirmative. The tribe Exacineae, in our 


opinion should be raised to family Exacaceae. 
However, chemical data on the remaining genera 
of Iixacineae in particular and the Gentianaceae 
in general, are necessary to draw valid conclusions 
based on sound taxonomic judgement. 
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INFLUENCE OF SEX ON HEPATOPANCREATIC GLYCOGENOLYSIS OF SCORPION 
HETEROMETRUS FULVTPES (C. KOCH) 

D. CHENGAL RAJU=% $• GOVINDAPPA and K. S. SWAMl 
Department of Zoology, S.F. University, Tirupati 517 502, India 


Abstract 

The levels of haemolymphatic glucose, hepatopancreatic glycogen were shown to differ 
between male and female scorpions. The hepatopancreatic phosphorylase 'd and 'ab' activity 
levels were higher in males than in the females. The higher levels of phosphorylase activity 
in males have been correlared with higher glycogenolysis and haemolymphatic glucose. The sex- 
based differences in glycogenolysis have been discussed. 


Introduction 

IJpHE S8X of the animals has been indicated to 
play a vital role in various physiological 
activitiesi"*^. The differences in morphological 
features and the tissue somatic indices have been 


^ Present address : Department of Zoology, S. V. 
Arts College, Tirupati 517 302. 


clearly established between the two sexes of 
different animals^’^. There seem to be metabolic 
differences at the enzymatic levels between male 
and female scorpionse. In comparison to other 
groups of animals, there is less work on the 
scorpions in relation to sex. Hence an. attempt 
has been made to study the sex-based differences 
in glycogenolysis to understand the probable caus^ 
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for the difference in the activity levels of the two 
jsexes of the scorpions. 

Material and Methods 

The coninionly available South Indian scorpions, 
Heterometnis fiilvipes (C. Koch) were collected 
around Tirupati and brought to the laboratory and 
were maintained in large moist vivaria. They were 
fed with cockroaches regularly od Uhitum. The 
animals were starved for 24 h preceding the 
estimations. For all experimental purposes similar 
sized scorpions of the weight range of 5-6 g were 
used in the present investigation. All investigations 
were carried out at 20.00 h, since metabolites'^ and 
enzymes'^'^ vary in rhythmic manner in the 24 h 
of the day. The haemolymph from both the 
sexes was drawn separately with a hypodermic 
syringe through the arthrodial membrane of the 
chelate leg. The hepatopancreas was isolated into 
scorpion Ringer^ t) and kept for 5 min for 
recovery. The levels of haeniolymphatic glucose 
and hepatopancreatic glycogen were assayed using 
the- methods of Mendel, Kemp and Myers^i and 
Kemp and Keto Van Heijningen^- respectively. 
The activities of phosphorlylase and 'ah' were 
estimated in the direction of glycogen synthesis^*^. 

Homogenate (5% W/V) was prepared in 
aqueous medium containing 0-037 M ethylene 
diamine tetraacetic acid (EDTA), pH 6-5 and 
0-1 M sodium fluoride, pH 6-5 as recommended 
by Guillory and Mommaerts^-^. The homogenate 
was centrifuged for 15 min at 2,500 rpm and the 
supernatant was diluted four times with cysteine 
(0-03 M), ^^glycerophosphate (0-015 M) buffer, pH 
6-5. The diluted enzyme (0-4 ml) was added to 
0-2 ml of 2% glycogen and incubated for 20 min 
at 35° C. The reaction was started by the addition 
of 0*2 ml of 0-016 M glucose-1-phosphate (G-I~P) 
to one tube (phosphorylase 'a'), 0-2 ml of G-I-P 
and 0-004 M adenosine-5-monophosphate to the 
other (phosphorylase 'ah'). After incubation for 
15 min for phosphorylase 'ah' (Total) and 
30 min for phosphorylase 'a (active) activities, 
the reaction was stopped by the addition of 10% 
sulphuric acid. The inorganic phosphate (Pi) 
liberated was estimated by the method of Taussaky 
and Shorris and protein by the method of 
Lowry et 

Results and Discussion 

The results presented in Table I indicate 
the sex-based differences in the levels of 
metabolites and enzyme actmties. The level of 
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glucose in haemolymph of males was found to k 
at a higher level than that of the femaks., 
indicating the possible induction of activitv 
difference in the two sexes. The obsei'vatioii h 
in consonance with the earlier findings indicatiiu 
high rate of oxygen consumption in males in 
comparison with the females- -^ Since the glucose 
of haemolymph is known to be derived from the 
hepatopancreatic glycogen, the levels of glycogen in 
hepatopancreas of males and females were analysed. 

Table I 

T/ie levels of haemolymph glucose (mg glucose!ml 
of blood), glycogen (mg glycogenjg wet weight), pho\. 
phorylase ‘ a ’ and ‘ ab ’ (p. moles of pijmg promvM)) 
in hepatopancreas of scorpion, HeterometrLs Advipcs, 
All values are mean zb S.D. of \0 observations. 

4- or — indicates increase or decrease respectively, 


Component 

Sex of the animal 

% Change 

Female 

Male 

male over 
female 

Haemolymph 

19-92 

25-02 

±25-60 

glucose 

±1-08 

ibl-5] 

P <0-001 

Glycogen 

14-24 

11-00 

-■■22-76 


rbl-45 

±1-01 

P <0-001 

Phosphorylase‘ a' 

8-00 

11-03 

-1-37-87 


zbO-33 

±1*67 

P <0-00] 

Phosphorylase ‘ ab ’ 

27- 33 

33-26 

-1-21-73 


±1-21 

zb 1 • 78 

P <0-001 

% of ‘ <2 ’ from ‘ ah ’ 

29-62 

33-42 

-M2-8.3 

It was found that 

males had 

22-8% 

less glycoge-i 


in their hepatopancreas than the females, indicathu 
the possible depletion of glycogen reserve in male 
to maintain high glucose level in haemolymph. 
Hence it can be suggested that the reported 
higher metabolic rate in males induces higher 
glycogenolytic activity, which is regulated by 
phosphorylase. Hence phosphorylase Vf and ‘ah‘ 
activity levels are determined in the hepatopancreas 
of male and female scorpions. The active 
phosphorylase ('a') and total phosphorylase (Vi/f) 
are found to be higher in males over the females. 
The level of the active form among the total 
phosphorylase (a/ab%) was also greater in males than 
in the females. These- observations indicate the 
occurrence of higher rate- of phosphorylase activity 
in male hepatopancreas which in turn might he 
responsible for higher glycogenolytic activity 
resulting in the depletion of glycogen. Sjne^ tl]C 
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iicj>atopaiicrc;illc ylycogcn was the source I’or the 
yliicosc of liiicinolyiVipli, higher rate of glycogenolysis 
might have been respU'Usibie for Ihc higher 
glucose level of haemolymph in males over the 
females. The present investigation cicarly suggested 
the occurrence of variations in the rate of glyco- 
gcnolysis of the hepatopancreas of male and 
female scorpions, while the female is tending 
towards decreased glycogenolysis for the preser\'a- 
tion. of glycogen, the male is tending towards higher 
glycogenolysis. This differential rate of glyco¬ 
genolysis might be responsible for the differences 
in haemolymphatic glucose and metabolic rate 
between male and fern,ale scorpions. Hence 
the hepatopancreatic glycogen degradation seemed 
to be under the influence of the sex of the 
animal. 
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SYNTHESIS OF ISONITROSOACETANILIDES AS 
ANTIMICROBIAL AGENTS 

Recently Maksudov reported isonitrosoaceto- 
p-chloroaniline as a highly effective fungkideh The 
literaaire abounds with various types of biological 
responses including antimicrobial activity associated 
with different isatin derivatives. In view of these 
observations and the fact that isonirrosoacetanilide is 
the precursor of isatin, it was expected 'that isonitroso- 
acetanilides may also exhibit antimicrobial activity 
and thus it was considered of interest to synthesise a 
number of substituted isonitrosoacetanilides incorporat¬ 
ing electron withdrawing halogeno or sulfonamido or 
carboxyalkyl groups which often enhance the biolcgical 
activity. As such a number of substituted isonitroso¬ 
acetanilides (1) have been synthesised and screened 
for their antibacterial activity. The synthesis of (I) 
was achieved by reacting 4-aniinobenzoic acid and its 
methyl, ethyl and propyl esters, a number of sub¬ 
stituted anilines and sulfonamide derivatives with 
chloral hydrate, hydroxylamine hydrochloride and 
sodium sulfate (anhydrous). 


ponding isonitrosoacetanilides from «-buryl-4-;uj. 
benzoate, sulfathiazole, clkosin, sulfadimidine 
sulfaphenazole could not be obtained and tlu- 
reacted substances were recovered in place ol 
Sulfanilamide gave a better yield in comparisn-, 
sulfadiazine. 


o 

H I 


H 

I 

C=NOII 


Biological data : All compounds listed in 
have been screened against tw^o organisms, Btn-.i. 
subtilis and Staphyloccc.us aureus for their inhib; 
effects by agar diffusion technique-. Six compn* . 
(2, 3, 5, 6, S & 9) inhibited the growth of . 
subiillis and five compounds (1, 4, 7, 10 & 11) v. 
effective against both the organisms. Bacterial cuh 
maintained at Public Analyst Laboratory to t 
Government, Lucknow, were used. 


Table T 


Substituted isonitrosoacetanilides (I) 


SI. R 

Yield 

Molecular 

M.P. 

% N-analyses 

No. 

0 / 

/* 

formula 

°C 

Calc. 

Found 

1 . -CO 2 H 

85 


>255 

13-45 

1312 

2 . -COjMe 

90 

CioHjoNjO^ 

227 

12-60 

12-66 

3. -COsEt 

85 

C 11 HJ 2 N 2 O 4 

185 

H-85 

11-76 

4. -COjPr 

60 


150 

1M9 

11-48 

5. S02NH-|-^^\ 

85 

Q 2 H 11 NSO 4 S 

245 

21-79 

21-53 

N 1 

\ / 






6 . SO 2 NH. 

80 

C8H5N304S 

208 

17- 27 

17-35 

7. Me 

90 

^9HioN202 

16 P 



8 . OMe 

85 

CeHioNsOg 

1844 



9. Cl 

95 

CsHtN^OoCI 

172^ 



10 . Br 

90 

CgH-NoOoBr 

172^ 



11. I 

90 

CgH.NoOJ 

178-796 


•• 

data (fi) 






Compound No. — 6 . 

C = 0, 5-95; 

NHs, 2-94, 3-01, - 

-NH or OH, 3-11, 

SO 2 , 8*40. 



Isonitrosoacetanilides from 4-aiiiinobenzoic acid and BxpeTi^Tsental : IVfelting point were taken in opr* 
its methyl, ethyl and «-propyI esters, sulfanilamide capillaries and are not corrected. Infrared spectnu: 
and sulfadiazine were prepared in good yields. Corses- was recorded on a Perkin-EImer SpectrophotometrT ’’ 
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KBr. The purity of the compounds was checked on 
T.L.C 

IsonkrosodcePo-p-carbethoxyaniline : In a 100 ml 
conical flask were placed 1 • 8 g of chloral hydrate and 
24 ml of water. To this solution, there was then 
added 2*6 g of crystalline sodium sulfate, a solution 
of 1 * 65 g of ethyi-4-aminaben2oate in 6 ml of water 
to which 1 ml of concentrated hydrochloric acid had 
been added to dissolve the amine and finally a 
solution of 2*2 g of hy.droxylamine-hydrochloride in 
10 ml of water. After 5 min. of vigorous boiling, the 
flask was cooled and the crystals of isonitrosoaceto- 
/?-carbethoxyaniline were filtered and air dried and 
re,crystallised from ethanol, yield 85%; m.p. 185°. 

Other substituted isonirrosoacetanilides (I) prepared 
by this method are listed in Table I. 

Authors wish to thank Head of the Chemistry 
Department for laboratory facilities and thanks are 
also due to Dr. S. B. Singh, Public Analyst to U.P. 
Government, Lucknow, for providing bacterial cultures 
and to ICMR, New Delhi, for the award of J.R.F. to 

I.A.K. 

Department of Chemistry, RA.JENDRA S. Varma. 

Lucknow University, Iftikhar A. Khan. 

Lucknow 226 007, 

November 8, 1977. 
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AMPLIFICATION OF IMMUNE RESPONSE BY 
CYCLIC AMP 

Interaction of an antigen with specific “receptors” 
on lymphocyte surface is the first memb-ane event in 
the development of immune respon^eL Cyclic 3% 5'- 
adenosine monophosphate (cyclic AMP), the product 
of a membrane bound enzyme adenylate cyclase, has 
been widely implicated in a number of biological 
functions of cells- including the immune • reactions-'^ L 
The purpose of the present study is to .explore the 
effect of cyclic AMP on the immunological expression 
in mice challenged with sheep red blood cells. Preli¬ 
minary results are recorded in this communication. 


Method 

8*7 X sheep red blood cells were injected 

intraperitoneally into AIJMS strain of mice (25 g 
body weight). To some of them, 20 of cyclic 
AMP in saline was injected 15 min. later. After 48 h 
animals were anaesthetized, heart blood and spleen 
collected. The number of plaque forming cells was 
assayed by JERNE’s technique^*. 

Results and Discussion 

Data presented in Fig. 1 show that intraperitoneal 
injeaion of 20 gg of cyclic AMP intO' mice just after 
a challenge with sheep red blood cells results in doub¬ 
ling of the number of plaque forming cells in spleen 
and a higher haemagglutination titre in serum. In 
these experiments, immunological measurements were 
made 48 h after the antigen challenge. A time course 
experiment revealed that the immuno-enhancing effect 
of cyclic AMP was noticeable on subsequent days also, 
without drastically altering the pattern of immune 
response (Fig. 2). Cyclic AMP thus appears to have 
amplified the antigen effect over a stretch of time. 



Fig. 1. Effect of cyclic AMP on immune response 
of mice against sheep RBCs in vivo. For details of 
antigen challenge see “Method”. Values represent 
mean ih S.E. obtained from 4~6 mice in each group. 

Immune response is a complex phenomenon invol¬ 
ving interaction of more than one type of cell and 
it is difficult to define the type of cell influenced by 
cyclic AMP 'in vivo. The adjuvant-like action of 
cyclic AMP observed here agrees with the reports 
showing that agents which had immuno-enhancing 
effect {e.g., poly A : U, epinephrine, isoproterenol, 
norepinephrine and aminophylline) could have done 
so by increasing the cyclic AMP levels in target lym¬ 
phoid cells®’7. Cyclic AMP treatment had perhaps 
increased the sensitivity by altering the affinity or had 
lowered the threshold for reactivity between the antigen 
and the antigen sensitive cells of spleen. Although 
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cyclic AMP increased the percentage of mitotic ceils 
in rat bone marrow in a non-specific amplifica¬ 

tion of the antigenic message is perhaps a better expla¬ 
nation. Cyclic AMP is known to mediate differentiated 
functions of cells®. In fact, isoproterenol, epinephrine 
and aminophylline were reported to stimulate the 
overall synthesis and secretion of immunoglobulins in 
human peripheral lymphocytes^®. It is possible that 
cyclic AMP had amplified the secetory rate and/or 
the formation of anti-sheep red blood cell antibody. 
Since the function measured here represents protein 
(antibody) synthesis, the possibility exists that cyclic 
AMP could have affeaed the general steps such as 
uptake of precursor aminoacids, (messenger?) RNA 
synthesis, faster aminoacid assembly or secretion rate 
of proteins, etc. Moderate stimulation of RNA synthe¬ 
sis^^ and DNA synrhesis-^’^- ‘ have been recorded 
before. Preliminary experiments showed that cyclic 
AMP can stimulate the incorporation of ''H-Iysine in 
human peripheral lyrapho;cytes. . Further experiments 
are required to understand the biochemical' basis of 
modulating effect of cyclic AMP on the immune 
system. 



OMTS APTCR IMMUNiZATION 

Fig. 2. Kinetics of immune response in control and 
cyclic AMP treated mice. Conditions were the same 
as described for Fig. 1 ex;cept that 2-4 mice in each 
group were sacrificed on indicated days. ^ 

Abbreviation used is cyclic AMP: cyclic 3', 5'-adeno¬ 
sine monophosphate. 

In conclusion it can be stated that injection of 
cyclic AMP into mice challenged with sheep RBCs 
augmented the number of plaque forming cells in 
spleen and haemagglutination titre of serum. Such an 
amplification of immune response by cyclic AMP is 
in accordance with the mediatory role of the nucleo¬ 
tide on the differentiated funaions of cells in general. 

The author is grateful to Professor G. P. Talwar, 
Head of. the Deparrment of Biochemistry. AIIMS, New 


Delhi, for his keen interest and facilities 
during the progress of this work. 

Biochemistry Department, R. KkisH' 

Ail India Institute of Medical 
Sciences, 

New Delhi 110' 016, India, 

Dece^nber 8, 1977. 


Present Address : Department of P.r, 
Madras Veterinary College, Vepery, Madras, « ’ 
India. 
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EFFECT OF COLOURED LIGHT ON 
EARTHWORMS 

Though no definite visual organs (eyes) hav* 
observed on the earthworms, they are known ^ 
sensitive and react immediately to light. It has !h 
ported, for example, that a sudden illumination .i“ 
will cause them to quickly rush back to their b'. 
This is explained on the basis of the presence : 
cularly on the prostomium, of lens-like sti i . 
which respond to light stimuli. Hegner and Stiles* 
stated that a “positive reaction to faint light lias 
demonstrated for the manure worm Eisenia 
this positive reaction to faint light may accoun* 
the emergence of the worms from their bnrrt'ss 
night. It is an interesting fact that although the 
react negatively to sunlight, they respond positive ^ 
red light and may be collected at night with 
of such a light”. HowelP observe^ Pheretima 
completely photonegative and respond in pro]:>v5t 
to the intensity of light. 
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Edward and Lofty*^ state that earthworms react to 
different wavelengths of light; blue light is stimulating 
and red is not. Ultraviolet seems harmful and may 
account for death, after rain, of earthworms*^. Hess^ 
reported that worms exposed to strong light for long 
periods do not react at all to a sudden increase in 


At the commencement of experiment, into each of 
the boxes, known number of worms, recorded in 
Table I and 'il at the top of the columns, was introdu¬ 
ced. The boxes contained soil plus adequate cowdung 
(feed) to maintain the animals for about a week. 
Daily water was provided adequately. Tables I and II 


Table I 


Response of earthworms to coloured lights 


Period 

A series 

No. of worms % Preference 

B seiies 

No. of worms % Preference 

Green 

Red 

Green 

Red 

Green 

Yellow 

Green 

Yellow 

Initial 

20 

20 



14 

14 



After 1 day 

26 

14 

65 

35 

14 

14 



After 2 days 

21 

19 

52*5 

47-5 

15 

13 

53*6 

46-4 

After 3 days 

25 

15 

62-5 

37-5 

17 

11 

60-7 

39-3 

After 4 days 

24 

16 

60 ■ 

40 

17 

11 

60-7' 

39-3 


intensity due to saturation of light receptors. Bhat‘’, 
on the other hand, observed earthworms, kept in fairly 
well lit laboratory, come up to the surface to deposit 
their casts even during the day, though they do so in 
relatively larger numbers during nights. It was in 
this context that the authors considered it worthwhile 
to record the reaction of two species of the worms 
Drawlda paradoxa and Hoplochactella ke7npl obtaining 
in this part of the country to different light conditions 
as this would help others to choose the suitable colour 
of light to study them in the laboratory, or under the 
field conditions during nights. 

A wooden box measuring in the inside 48 X 24 X 
40 cm was constructed with t cm thick wooden planks. 
The box was provided with a partition in the middle 
in such a way that two cubicles, each 24 X 24 X 40 
cm were available as experimental cages for the 
animals. The partition, at the floor level', was cut 
13 cm high to serve the purpose of migration of the 
worms from one cubicle to another from the subsurface 
of the soil itself. The cubicles were filled for experi¬ 
mental purposes 20 cm deep with soil and cowdung 
at 10% (Bhat'^). The box was covered with a lid 
which was provided inside with holders to fit in elec¬ 
tric bulbs. The wires were connected to a single plug- 
point so that in case of power failure the light was 
unavailable for both the cubicles. The bulbs used 
were 2ero Watt to prevent heating up the atmosphere 
and drying up of the soil. 

Curr Sci—4 


present results which typify, several experiments carried 
our. The experiments were repeated with worms 
collected from various locations. Each experiment w'as 
completed within a week to prevent the worms getting 
acclimatised to, and W'hich tend to, bias results. 


In the first experiment ecjual number of worms 
(20) were exposed to green and red light. From 
Table I it is evident that the worms migrated compa¬ 
ratively more towards the green light. Continuation 
of the experiment for another two days proved to be 
harmful to the worms as there were deaths under the 
red light. 

In another experiment w^hen all the worms were 
kept under the red light, they tended to migrate to 
green; when kept in green to darkness, when possible. 
Occasionally there was evidence of migration towards 
even red light. From all these, the conclusions which 
could be drawn were that as compared to red, green 
was preferable and as compared to green, yellow was 
preferable, the preference for blue and green remain¬ 
ing the same. Violet light was not preferred. Prefe¬ 
rence-wise, the migrations were yellow>green>blue> 
red. 


In another series, one chamber was kept in darkness 
and another kept lit wu'rh light specified in Table II 
for all the 24 hrs. The results indicated that the worms 
were reluctant to move out of darkness to light only 7 
out of 40 (17%) did so from darkness to red, in as 
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Table II 


Preference for darkness 




A series 




B series 



3 J i Period 

No. of worms 

% Preference 

No, of worms 

% Preference 

D - ikiiess 

Red Daikaess 

Red 

Darkness 

Yellow 

D-.ikness 

Yellcu 

Initial 

4C-^ 


.. 



^30 

.. 


After 1 d'.y 

38 

2 

95 

5 

3 

27 

10 

90 

After 2 d \ys 

38 

2 

95 

5 

6 

24 

20 

80 

After 3 days 

36 

2 

94-7 

5*3 

8 

16 

33*4 

66-6 


(1 died) 

(1 died) 



(3 died) 

(3 died) 



After 4 diys 

34 

• 4 

89-5 

1C*5 

9 

15 

37-5 

62-5 

After 5 diys 

28 

7 

80 

20 

J 1 

13 

45»8 

54-2 


(1 died) 



II Set 





Initiil 


-e-35 



24-^ 


.. 


After 1 diy 

3 

32 

8*5 

91-5 

20 

4 

83-3 

16-7 

After 2 duys 

4 

30 

11-2 

88*8 

20 

4 

83-3 

I 6 -] 



(1 died) 







After 3 d lys 

8 

25 

(1 died) 

24-2 

75-7 

20 

4 

83-3 

16-7 

After 4 days 

9 

23 

28-2 

71*8 





After 5 d lys 

11 

20 

35‘5 

64-5 

... 





many as 5 days, those migrated during the first three 
days being only of the order of two (5%). 

Migration from red towards darkness was progres¬ 
sively on the increase, nearly, one-third of the popula¬ 
tion having traversed from red to darkness within five 
days. Moreover, from the data given in Table II as 
well as other experimental results (not presented here) 
it became evident that after some days of exposure to 
red light the worms began to die out under its 
influence. This was somew^hat unexpeaed though. To 
sum up, it may be mentioned that to study the worms 
during the nights yellow/green/blue light should be 
preferred to red as suggested earlier. 

The authors record their thanks to Professor J. V. 
Bhat for his guidance and to Indian Council of Agri- 
culmral Research, New Delhi, for the Fellowship, to 
Dr. A. Krishna Rao, the Dean and to Shri T. 
Ramesh Pai for facilities provided and to Miss K. 
Lalitha Bai for technical assistance. 

Direaor’s Research Geetha Naimpally. 

Laboratory., Rajendra Nayak. 

Kasturba Medical College, 

Manipal, September 30, 1977. 
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EARLY LOWER TRIASSIC CONODONTS FROM 
SPITI RIVER SECTION* 

Since the pioneering stratigraphical and palaecnto- 
logical works of Gerard^, Blanford^, Stoliczka^, Cries- 
bach^, von Krafft^^, Hayden® and Diener'^, very little 
has been added to our knowledge about the strati- 
graphical details of the Spin region. Though subse¬ 
quent to Hayden's survey, Jhingran et ah^ visited 
the area along with the third Royal Danish Expedi¬ 
tion, their work has not been published. 



i^ot. 41, No. 4 i 
Feb. 20. 1978 J 


tetters to the tdkor 


119 


The present authors visited the area during July- 
October, 1976, and carried out seaion measurement 
and systematic collection of palaeontological samples 
, in order to establish upper Palaeozoic and Triassic 
biostratigraphy on modern lines as an item of the 
I. G. C. P. In the course of field work, four sections 
including the famous Lingti seaion were measured 
and a large number of mega-fossils and rock samples 
for micropalaeontological studies (especially cono- 
donts) were collected. 

The conodont studies were begun with the Permo- 
Triassic strata exposed on the left bank of Spiti river, 
about 1*5 km downstream from the confluence of 
Lingti river. The rock outcrop here appears to be the 
southward extension of those at Lingti and Lilang 
sections. In the stratigraphic section exposed, almost 
the entire known thickness of the conglomeratic and 
shaly, permian strata are overlain by a few metres of 
the predominantly limestone strata of the Lower 
Triassic. The rest of the Triassic section has been 
eroded. 

It is interesting to note, as revealed by mega-faunal 
studies, that in the present seaion, the species of the 
Permian ammonoide Cyclolohus, viz., C. cUhami, 
C. walkeri and C. krajf j, along with Xenaspis cf. 
carbonaria occur in the well-known Produaus shale at 
8*13 m below its-contact with the overlying limestone 
sequence. The basal limestone bed, in contact with 
the Productus shale, has yielded a well-preserved speci¬ 
men of Otoceras woodwardi, an ammonoide species 
taken to mark the beginning of Scythian in the Spiti 
region. 

A total of 14 rock samples (Fig. 1) were collected 
from the exposed Lower Triassic strata at suitable 
intervals. The samples were treated with 10% and 
15% acetic acid for extraction of conodonts. All the 
limestone samples have yielded well preserved cono¬ 
dont elements. However, the samphs, viz,, LLG19, 
LLG18, LLG17, LLG16 and LLG15 (Fig. 1) which 
come from intervening thin shale bands, mostly sand¬ 
wiched between limestone strata, were found to be 
devoid of microfauna. The fossiliferous limestone 
samples have also yielded well preserved foraminifera, 
micro-molluscs and fish teeth. The foraminifera have 
been reported by the authors earlier^. Repeated search 
for the conodonts in the Productus shale has not 
borne any fruit so far. 

Checklist of Conodont Elements ; 

1. Anchignathodus sp. cf. A, typ’calis Sweet. 2. 
Neogondolella carinata (Clark). 3. Ellisonia triauica 
Muller. 4. £. gradata Sweet. 5. E. nevadensis Muller, 
6. E. sp. cf. E. tiecherti Sweet. 7. Hibbardella sp. cf. 
H. subsymmetfka Muller. 8. Neospathodns dieneri 


Sweet. 9. N. kummeli Sweet. 10. N. cristagalli 
(Huckriede). 11. N. sp. n. sp. 12. XaniognaPhns 
curvatus Sweet. 13. X. deflectens Sweet. 14. X. sp. 
n. sp. 15. *'Prioniodella prioniodellides’* (Tatge). 16. 
Lonchodina sp., L, aequiarcuata Muller. 



The above identifications of the conodont elements 
are based purely .upon morphologic resemblence.s with 
the published photographs and descriptions of Muller 
and Sweetie and are amenable to nomenclatodal 
change with changing generic concepts. 

The assemblage indicates an age range from 
Griesbachian to Middle/Upper Dienerian in the 
Triassic time-scale of Silberling and Tozeri^: ' 

The occurrence of Neospathodus kunpmeli in the 
assemblage from the Spiti river seaion is of signifi¬ 
cance in view of its biostratigraphic importance as 
lowest Dienerian guide species and its reported absence 
from the Lower Triassic of Kashmir (Sweetie) and 







120 


Letters to the Editor 


[ Current 
Science 


from the Khar section in Pin valley (GoeP'^). Sweet 
however, mentions the presence of this biostratigra- 
phic guide species from the Ophioeras Bed in the 
section at Muth. 

In addition to the extension of conodont studies 
into the famous Lilang area, the present study also 
brings out a preliminary correlation between the early 
Lower Triassic conodont zones and the classical ammo¬ 
nite-zones. Inference is also drawn that the occurrence 
of conodont elements is controlled by litho-facies. 

The authors feel grateful to Dr. A. K. Chatterji, 
Palaeontoiogist-in-Charge, for encouj;aging the work 
and for critically going through the manuscript, nor 
the identification of' .the broken element of Anchigna- 
thodus sp. cf. A. typidaUSi the authors were assisted by 
T. Matsuda of Osaka City University. Japan. 

Geological Survey of India, D. K. Bhatt. 

Northern Region, V. K. JOSHi. 

84 B, Niraia Nagar, 

Lucknow 226 007, 

April 30, 1977. 

* Published with kind permission of the Direcmr 
General, Geological Survey of India. 
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MICROFAUNA OF THE SPITI SHALES 
(UPPER JURASSIC), MALLA JOHAR AREA 
KUMAON HIMALAYA, UTTAR PRADESH 

The Spiti Shale constitutes a w^ell defined lithostrati- 
graphic formation of the Tethyan sequence (Table I). 
These shales have yielded a well known ammonite 
fauna w'hich gives Portlandian age (Heim and 
Gansser*’). This note records for the first time a well 


preserved microfaunal assemblage of foraminifers and 
ostracods from the Spiti Shales exposed at Laptal camp¬ 
ing ground, Pithoragarh, District, U.P. The following 
forms have been identified : 

FORAMINIFERS 

Lingulina mallajoharensis Singh and Kumar n. sp., 
Dentalina pseudocorrimunis Franke., Marginnlina bat- 
rakiensis (Myatliuk), Marginulina sp., LenticuU'^ta van- 
mis (Bornemann), LenticuUna muesteri (Roemer), 
Lenticulina sp., Saracenaria reesidei Fox var. shahha- 
lensis Singh and Kumar n. var., Veginulina constrlctu 
(Terquem and Berthelin), Pseudonodosaria laptalensis 
Singh and Kumar n. sp., Pseudonodosaria sp,, Involii- 
tina sp., Eoguttalina sp. 

OSTRACODS 

Bythocyprh sp., Monoceratina sp. 

This microfaunal assemblage resembles well with 
the Callovian-Oxfordian microfaunal assemblage of 
Egypt (Said and Barakat^'), Europe (Gordon^’-) 
and North America (Loeblich and Tappan^). Heim 
and Gansser^ have presumed a disconformity between 
the underlying Ferruginous Oolites (Callovian) and 
the Spiti Shale (Portlandian). The present microtau- 
nal assemblage indicates that the lower age of the Spiti 
Shales may be Oxfordian and the presumed break in 
sedimentation after Callovian, may, not at all be exis¬ 
ting. Thus it may be suggested that there is a conti¬ 
nuous sedimentation from the Ferruginous Oolites to 
the Giumai Sandstone (Table I). 


Table I (After Heim and Gansser'^) 


Upper Fiysch 

Siliceous shales, black 

Upper 

(1,000 m) 

shales, red and -green 
marls, chert and 
graywacke 

Cretaceous 

Giumai Sand- 

Glauconitic, calcareous 

Lower 

stone 

and siliceous sandstone 

Cretaceous 

(600 m) 

and shale 


Spiti Shale 

Black shales and siliceous 

Portlandian 

(100 m) 

fossiliferous concretions 


Ferruginous 

Dense limestone and shales Callovian 

Oolites 

with ferruginous oolite 


(1*5 m) • 

grains 


Laptal Series 

Lumechelle, brown lime- 

Liassic 

(60 m) 

stone, and shales 


The Spiti 

Shales are predominantly 

a continental 


shelf deposit in which only pelagic forms of ammo¬ 
nites have been recorded. Representing the deep sea 
deposits, the overlying Cretaceous succession of Giu- 
mal Sandstone and Upper Flysch is completely desti¬ 
tute of megafossils. But well preserved microfaunal 
assemblage of Globotruncana affinity and radiolarian 
oozes are abundantly recorded in the Cretaceous suc¬ 
cession (Heim and Gansser^; Manigain and Sastry-^) - 
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The discovery of rich benthonic microfauna from the 
Spiti Shales will throw new light on the distribution 
of microfaunal assemblage within the Tethyan Geo- 
syrxcline and will help in inter-regional correlation. 

The detail work is in progress and the systematics 
will be published shortly. 

Department of Geology. M. P. SiNGH. 

Lucknow University, SURENDRA Kumar. 

Lucknow, U.P., 

September 24, 1977. 
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SOME HfSTOCHEMICAL STUDIES ON 
CAJLICOPHORON CALICOPHORUM AND 
PARAMPHISTOMUM EPICLITUM 
(PARAMPHISTOMATIDAE : 

DIGENEA: TREMATODA) 
PaRAMPHISTOMES form a major group of helminths 
which parasitize many ruminants and other livestock 
and the immature forms of which are the causative 
agents of the serious disease, paramphistomiasis. With 
a view to having a better understanding of the host- 
parasite relationships, some physiological studies 
applying histochemical techniques were made on 
Paramphistomum epicUtum^ Fischoeder, 1904 and 
Cotylophoron cotylophorum- (Fischoeder, 1901) Stiles 
and Goldberger, 1910. The present work is a com¬ 
parative study on Calicophoron calkophorum (Fis¬ 

choeder, 1901) Niismark, 193"^ and P. epiclitum, both 
of which are the common parasites in the rumen of 
sheep and goats in Simla region. 

The adult worms of C. calicophoruni and P. cpiclk 
turn were collected from the rumen of sheep and goats 
slaughtered at the local abbatoir and were fixed in 
Carnoy, Rossman, Formol calcium and Bouin'L 
Paraffin sections, cut at a thickness of 5-7 g- were 
subjected to histochemical tests as summarised in 
Table I. 

The distribution of carbohydrates, proteins and 
lipids was found to be almost the same in both the 
species studied (Table I). Tn view of the fact that 
both occupy the same habitat in the same host, this 
similarity indicates the relationship between the habitat 
and the type of the metabolism occurring in the 
parasite. 


The tegument, both in C. calkophorum and P. 
clitum, was found positive for carbohydrates of 1 : 2 
glycol group, glycogen, proteins and lipids. The 
carbohydrates of 1 : 2 glycol group have also been 
reported in the tegument of Fasciola bepatica^ and in 
P. epiclitum^. Being in conformity, with these, the 
present observations are contrary to some earlier 
reports"*"". The tegument is suggested to be the region 
of maximum carbohydrate uptake from the hosf^. 
Proteins have also been revealed in the outermosr 
covering of other digenetic trematodes^'^. Besides 
having been demonstrated in the tegument of many 
digenea‘*, the lipids have also been detected in the 
tegument in Cotylophoron cotylophorum which also 
parasitizes the same host and habitat as the worms 
under present studies. It seems likely that the transport 
of lipophilic substances takes place at this site-. 

Presence of glycogen, proteins and sudanophilic 
substances in the subtegument has also been reported 
earlier^. Singh and Gupta"*- found no proteins and 
lipids in this layer of P. epiclituin and glycogen wa.s 
found to be missing by. Axmann**. In view of the 
variations with regard to the' occurrence of glycogen 
in this layer^*, the subtegument may be regarded a.s a 
t.emix>rary site for glycogen storage. 

The parenchymal cells have also been found to be 
containing abundant glucogen'*’^*’"*'**^ along with the 
carbohydrates of 1 : 2 glycol group and also a little 
amount of lipid and protein material. The parenchy¬ 
mal cells in the suckers, too, appear to he the important 
storage placesL : 

The gut wall contains some carbohydrates" and 
lipids^-. Lipids occurring in the lumen of gut may 
either be from the host diet or may represent the 
excreted metabolic produas-. 

In both the species studied, the gametogonia and 
gametocytes were observed to be lacking in glycogen 
which was present in the mature sperm and uterine 
eggs only**’". In the Mehlis’ gland and vitellaria carbo¬ 
hydrates, proteins and some sudanophilic substances 
could be localized. Earlier, lipoproteins and phospho¬ 
lipids have been reported in the secretion of Mehlis' 
gland and proteins, in the vitellaria of P. bepatica^'' 
and P. epiclitum^. 

In accordance with many earlier observations^’^^"^*' 
lipids were localized in abundance in the excretory 
system, indicating that such metabolic by-products 
are expelled from the body. 

The presence of some sudanophilic material in the 
lymph vessels of these flukes may possibly be related 
•with some excretory function performed by this sys¬ 
tem, as is suggested- in view of its presumed origin 
from the primary excretory tubules, 



Table I 

Sumtnary of histoc-.emical tests applied in Paraiiiphistomum epiclitum (A) and Calicophoron calicophorum (JB) 
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The award of JRF from Himachal Pradesh University 
to one of us (JV) is thankfully acknowledged. Thanks 
are also due to Professor H. O. Agrawal for providing 
laboratory facilities. 

Department of Biosciences, JAGDISHWARI Vaidya. 
Himachal Pradesh University, VeeNA Mehrotra. 
Simla 171 005, 

May 19, 1977. 


1. Singh, R. P. and Gupta, N. K., Proc. 60th Ind. 

Set. Cong,, 1973, p. 435. 

2. Parshad, V. R. and Guraya, S. S., J. Helm., 

1976, 50, 11. 

3. Pearse, A. G. E., Histochemistry: Theoreti al and 

Applied, J. & A. Churchill Ltd., London, 1968. 

4. Lai, M. B. and Shrivastava, S. C,, Experientia, 

1960, 16, 185. 

5. Axmann, M. C., J. Morph., 1947, 88, 321. 

6. Erasmus, D. R., The Biology of Trematodes, 

Grane, Russac and Co., N.Y., 1972. 

7. Halton, .D W., Comp. Biochem. Physiol., 1967, 

23, 113. 

8. Monne, L., Ark. Zool, 1959, 12, 99.^ 

9. Cheng. T., Biology of Animal Parasites, Saun¬ 

ders Toppan, 1964. 

10. von Brand, T. and Mercado, T. I., J. Parasit.. 

1961, 47, 459. 

11. Thread sold, L. T. and Gallagher, S. S. E., Para- 

sitology, 1966, 56, 299. 

12. Morris, G. P., Experien^ia, 1968, 24, 347. 

13. Gurava, S. S., Acta Biol. Acad. Sci. Hung., 

1970, 21, 3. 

14. Gupta, A. N., Guraya, S. S. and Sharma, P, N., 

Acta Morph. Nether. Scandinavia, 1974, 12, 
231. 

15. Panrelonris, E. M. and Threadgold, L. T., La 

Cellula, 1963, 54, 73. 

16. von Brand, T., Bioch'^mistry of Parasites, Acade¬ 

mic Press, N.Y., 1966. 


A NEW RECORD OF PHYLLOB7UM 
SPHAGNICOLUM KLEBS FROM INDIA 

It appears from the literature^that only three 
species of the rare endophytic genus Phyllohium have 
been recorded from West Germany and Great Britain. 
Klebs^ has established this genus and described its two 
species, viz., P. dimorphum and P. incertum. West^ 
has reported the third species, viz., P. sphagnicolmn 
on the leaves of Sphagnum from Great Britain. 

While making a taxonomic algal survey of Bihar, 
during November 1976, the authors have come across 
P. sphagnicolum growing inside and outside of petioles 
of Eichhomia crassipes Solms. from the perennial 
Ranchi lake, Ranchi, Bihar. 

The present alga shown in the figure is made up of 
sparsely branched filaments which grow inside the 
tissues of the host. The coenocytic cells of vegetative 
filaments range from 8-5/. to 10-25/4 in dimension. 



Figs. A and B. Phyllobium sphagnicobium Klebs. 
Fig. A, a single coenocytic branched filament (c.b.f.) 
coming out from the host tissue bearing termi¬ 

nal gamwangia (g); Fig. B, an ellipsoidal gametan- 

gium (g). 
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Gametangia (or rhe resting sporesj are ellipsoidal or 
spherical in outline which measure 86*14 g long 
and 58-22 g broad. However, Wesd-» records game- 
tangia as 18—42 g broad in his British material of 
P, sphagnicolum. Thus the gametangia of the Indian 
material is much larger in size in comparison to the 
British species. Haematochrome in gamatangia has not 
been observed in the present material, although this 
red pigment has been recorded in European species^’®. 

This is rhe hrsr report of P. sphagnicolum from 
Indian region which exhibits striking peculiarities in 
having a different host, viz., Eichhornia crassipes. 
Soims.. growing on submerged part of the petiole and 
with comparatively large size of reproductive bodies. 

The authors are grateful to Dr. J. P. Sinha, Pro¬ 
fessor and Head of the Department of Botany, 
Ranchi University, Ranchi, for providing necessary 
facilities and encouragements. 

Department of Botany, M. Srivastava. 

Ranchi University. M. N. NOOR. 

Ranchi, July 29, 19"'"". 
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DERMAL EXPOSURE OF ALBINO RATS 
TO THE NUCLEAR POLYHEDROSIS VIRUS 
OF THE ARMYVVORM 

mythimna (pseudaletia) separata 

ExtomOGENOUS micro-organisms, though lethal to 
insects, are harmless to vertebrates and plants^. And 
so far, there is no record—either from the laboratory 
or oarure—of any serious instance of entomopathogens 


causing disease in vertebrates. A recent study . 
pathogenicity and roxiciiy of nuclear polyjiedn:: 
virus (NPV) from Helioth/s zea established that th. 
virus is safe for rhe mammals rested-'-h Likewise Nl ' 
of the cabbage looper, Trichoplnsia niA and hx. 
armyworm, Spodoptera exiguoF^ have been shtjwa " 
be innocuous for the vertebrate.^ tested. But the spc. 
ficity has to be determined for each virus before it . 
stated to be harmless for vertebrates. Therefore, pi. 
sent experiment was designed to investigate whefh ■ 
the albino rats (Holtzman’s strain) .show any derm, 
allergenicity to NPV of the army worm, iMythinr., 
( Pseudaletia) separata. 

Sixteen albino rats weighing 130” 150 g were used i. 
this experiment. One square inch area of their dofK.s. 
surface was shaved to expose the skin and the lattt; 
was sterilised wdth 70% alcohol, 24 h prior to NP\ 
application. A dose of 0-5 ml virus suspen.sion (u)ir 
raining 40 X 10-* Pl'Bs/ml) was applied to the exp* 
sed skin of 2 male and 2 female rats. Skin of anorlu- 
sec of 2 male and 2 female rats was abraded prior 
virus application. Treated skin was covered with gaii 2 . 
held with adhesive tape for 24 h. Eight rats, 4 miih 
and 4 female, treated with only 0*5 ml distilkii 
water served as controls. All the rats were caged indi 
vidually and supplied with food and water. After 24 li 
from .commencing * the experiment, the gauze \va> 
removed and observations were made for 14 dayi. 
These included .local skin reactions, average weekly 
body weight gains, daily body temperatures and daily 
food consumptions. 

Results are presented in Table J. The para¬ 
meters in both treated and control rats revealed iio 
significant statistical difference. Further, no allergii. 
symptoms were noticed in rhe skin of any rat for 
a period of 14 days. 

In the earlier studies, H, zea NPV was shown fu 
cause no dermal allergic symptoms in white mice aiul 
guinea pigs2-3.-Likewise, NPV of T. ni failed to .show 
any skin reaaions in guinea pigsh Our findings 
regarding allergenicity in albino rat were similar to 
these observations. Besides, the other parameters a].so 
showed no statistical difference. Thus ir ap/ears thar 
the NPV of the armyworm is safe to albino rats anti 
satisfies one of the safety tests required for Viral con¬ 
trol of Af. (P). separata which is a serious a|.gricultura( 
pest. Earlier, this pest has been controlled by its NPV 
in the laboratory and fields. 

A msearch fellowship from U.G.C., New Delhi and 
nandal assistance from Karnatak University are 
gratefully acknowledged. Thanks are also due to 
Rao, Professor and Head, Zoology Depart- 
or «?ncouragement and supplying white rats. 
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Table 1 


Average weekly body weight gains, daily body temperatures and food consumptions of albino rats treated with dermal 
application of NP V of the armyworm, M. (P). separata. Each treatment contained 2 male and 2 female rats 


Treatment 

Av. weekly body wt. gain 
(g) 

Av. daily body temp. 
(°F) 

Av. daily food consi^mption 
(g) 

Male 

Female 

Male 

Female 

Male 

Female 

0 - 5 ml virus suspension" applied to 
intact skin 

28-7'' 

10'O'' 

98-2 

99-2 

23-0 

19-5 

0* 5 ml distilled water applied to 
intact skin 

17' 

8'0^ 

99-1 

99-7 

24'0 

19-0 

0* 5 ml virus suspension" applied to 
abraded skin 

22-S'* 

20-O* 

98-7 

99-4 

27-C' 

17-C« 

0* 5 ml distilled water applied to 
abraded skin 

30-0^ 

]3-2^ 

99-1 

99-4 

30-C"‘ 

20 


a Contains 40 x 10® PIBs/ml. 

Comp irison of means (x2-test) : P >0-05; P >0-05; P >0-05; „ 

w^p>0-05; P.>0-05; ’'-^P>0•05 “ 


Division of Entomology, M. VijAYA Kumar. 

Department of Zoology. S. B. Mathad. 

Karnatak University, 

Dharwad 580 003, India, 

August 11, 1977. 
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INBREEDING DEPRESSION AND HETEROSIS 
IN CHROMOSOME BEHAVIOUR OF RADISH 
(RAPHANUS SATIVUS L. VAR. RADICOLA PERS.) 

Studies of meiosis in the inbred lines of an alio- 
gamous population and their hybrids may serve as an 
important tool for understanding the genetics of 
chromosome behaviour. In earlier reports, it was 
demonstrated that the chromosome behaviour in 
radish is genotypically controlled^^’*. In this species, 
the mean chiasma frequency is also known to be 
under polygenic control-. However, chromosomes 
may be investigated as representatives of both geno¬ 
type and phenotype, since they do not only consist 
of genes, but are also subject to the control of their 
genes and to the effeas of the external environmental 
conditions. 


In the present communication, an account of the 
chromosome behaviour in three highly homozygous 
(inbred) lines of radish {Raphan7is sathus L. var. 
radicola Pers.), namely LS-337/24 (Ij^), LS-337/25 
(I^^) and LS~43/51 ^^6 their Fjl hybrids 

have been presented in order to look into the pheno¬ 
typic aspect of the chromosome behaviour. 

Materials and Methods 

Materials and methods are essentially the same as 
described in earlier reports t’ k Chromosome charac¬ 
ters such as mean chiasma frequency and chiasma tcr- 
minalization, stickiness of chromosomes, premeiotic 
errors, laggards, bridge formation and non- and 
unequal segregation of chromosomes at anaphase-I 
have been investigated. Besides, pollen sterility, a 
product of the meiotic cell division, has also been 
included in the present study. 

Observations and Results 

Meiosis took place more synchronously in plants 
of the original population and the interlinear Fj 
hybrids than in those of the inbred lines. This may 
point out that the meiotic cell division is more balan¬ 
ced in the original population and the hybrids dian 
in the inbred lines. 

The inbred lines demonstrated undoubted inferiority 
in several chromosome characters to the original popu¬ 
lation at meiosis. Mean chiasma frequency at diakinesis 
and metaphase-I was significantly lower but the coeffi¬ 
cient of chiasma terminalization higher in the inbred 
lines. Univalents and stickiness of chromosomes were 
more frequently observed in them, Occasionally, poly- 
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ploid and giant cells, attributed to some error during 
premeiotic mitoses, were also observed in the inbred 
line LS—337/25. Frequency of chromosomal abnorma¬ 
lities in the inbred lines was significantly higher. 
Pollen sterilirj" was also no exception to the general 
behaviour of chromosomes in the inbred lines (Table 
I). These charaaeristics of meiosis, taken together, 
pointed out that the meiotic chromosome behaviour 
in the inbred lines of radish was less efficient than in 
the original population. The inefficiency in chromo¬ 
some behaviour may be attributed to the homosygosis 
of genes as a result of prolonged inbreeding and may 
well be regarded as a case of inbreeding depression 
in chromosome behaviour. 


behaviour than the inbred lines (Table I). These 
characteristics of meiosis may be regarded as a case of 
heterosis in the chromosome behaviour. 

Discussion 

Radish is a typical cross-pollinating plant whose 
reproductive biology, has been shaped during the course 
of evolution. The varietal population of radish is a well- 
balanced buffer system in which an optimum level of 
heterozygosity is attained and maintained by outbreeding 
and is regulated by the natural and artificial selection. 
Forced inbreeding breaks up the genetic balance of an 
allogamous population as a result of which a large 
number of genotypes, having different degree of 


Table I 

Meiotic abnormalities in the inbred lines of radish and their hybrids 


Chiomosome characters 


M :t3rials 

M iiotic 
stage 

NX't '.'M i 
M ± S.E. 

Cnff. X't\ 
teimin In. 

S.E. 

Miiotic 

•'.bnorm dities 

TrM 

M ± S.E. 

Pc Urn 
stei i)ity 

M ± S.E. 


L".g- 

gaids 

B id- 
ges 

Nrn- 

?.nd 

Unequal 
segT e- 
g tirn 

Population 

DLk M -1 

19-7±0-10 

17-3±0.07 

0-65+0-CC9 

0-89±0-CC8 

1-0 

0*5 

0-0 

l-5±C-£6 

5-]±C-47 

LS-337/24 (Ill) 

do. 

15-8±0-lC* 

13-7±0-12* 

0-75±0-01C* 

0-98±0.CC7* 

2-0 

10-5 

5-0 

i7-5±2-68* 

13-8±0-67* 

LS-337/25 (Ill) 

■do. 

16-54;0-I2* 

14-3±0-09* 

0 - 68 ± 0 . 0]0 
0-98±0 007* 

0-5 

8*5 

5-5 

14-5±2-49* 

20-4d.C-75‘ 

LS-43/51 (Ii5) 

do. 

16-8+0-10* 
I6-3±0-09* 

0-67±0.0C8 

0-94i0-0C8* 

3-0 

0*0 

4-0 

7-0±1-78* 

9-3±0-59* 

LS-337/24 X 
LS-337/25 

do. 

l8-3±0-09* 

I6-7±0-07* 

O-67±O-0C6 

0-95+0-005* 

1*5 

0-5 

0-0 

2-0±0-98 

O-7rt0-17'' 

LS-337/24 X 
LS 43/51 

do. 

I8-0i;0-09* 

16-8±0-09* 

0 * 68 i 0 ' CC 6 
0-944:0.006* 

1-3 

2-0 

0*0 

3-3±1-27 

4-6±0-47 

LS-43/51 X 

LS-337/25 

do. 

17-7±0-09* 
16- 6+0-07* 

0 - 68 ± 0-010 

0-94+0-008* 

1-0 

1-0 

0-5 

2-5±l-]0 

3-4±0-37 


* Dm>tes signifio mt differences frcm the origind 

In contrast to the inbred lines, their hybrids 
demonstrated a remarkable superiority, in the chromo¬ 
some behaviour. They had, significantly, a higher 
mean chiasma frequency and a lower coefficient of 
chiasma terminalization at both diakinesis and meta- 
phase-I, absence of chromosome stickness and uni¬ 
valents at metaphase-I, no premeiotic error and a low 
frequency of meiotic abnormalities. Pollen sterility 
was also at the lowest ebb in them. The hybrid 
plants were more efficient in meiotic chromosome 


popvlaticn. 

segregation and combination of genes, arise. In such 
genotypes homozygosity is increased manifold^^"?. 

On the basis of their studies in certain inbred lines 
of maize, Sinha and Rao^ suggested that asyn- 
c rony in the meiotic cell division might arise due to 
^ at they call ‘internal environment*. This interna! 
environment has two .components :~(a) temporal 
w ich IS related to. the onset or progress of the stages 
o division, and {b) spatial, which is related pardj- 
to the interaction of the neighbouring cellsS. In radish 
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also, increased asynchrony in the meiotic cell division 
in the inbred lines may be explained in a similar 
way. However, the effect of the genotypes, apparently, 
is more pronounced here. 

The inbred lines of radish used in the present suidy 
must be highly homozygous since they are inbred for 
more than ten successive generations and, therefore, 
must have reached the stage called 'inbreeding mini¬ 
mum'. Our results clearly, demonstrate that the chro¬ 
mosome behaviour in heterozygotes (original popula¬ 
tion and jFj interlinear hybrids) is definitely more 
efficient than in the homozygotes (inbred lines). This 
may well be related with the genetically balanced 
condition of the original population and the hybrids. 
No doubt, the generic balance of the original popula¬ 
tion has been built up by natural seleaion during the 
course of evolution. The normal chromosome beha¬ 
viour of the interlinear hybrids may be attributed to 
the return of heterozygosity in them as a result of 
hybridization. 

The superiority of the hybrids is not only con¬ 
fined to their demonstrating fewer types of chromo¬ 
somal abnormalities. They also demonstrate superiority 
in the expressivity and the penetrance of genes which 
is much lower in them than in the inbred lines. It is 
significant that while in the inbred lines chromosomal 
abnormalities considerably reduce the pollen fertility, 
it has almost no effect in the hybrids. 

Inbreeding depression and heterosis in chromosome 
behaviour have been reported in rye and maize^"^^. 
The extent to which these phenomena are universal 
can only be tested by extending a similar investigation 
to other plant species. This has been done here in 
radish, an important vegetable crop plant, which has 
so far not received the proper attention of cytogeneti¬ 
cists. My results clearly demonstrate inbreeding dep¬ 
ression and heterosis in chromosome behaviour of 
radish. 

It is pleasure to thank Prof. T. S. Fadeyeva, D.Sc., 
Chair of Genetics and Plant Breeding Leningrad 
stare Uiversiry, Leningrad, (U.S.S.R), for kindly 
presenting me the material. 

Department of Botany, Narsinha Dayal. 

Ranchi University, 

Ranchi 834 008 (India), 

September 12, 1977. 
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LEAF GALLS ON SYMPLOCOS SPICATA ROXB. 

(SYMPLOCOCEAE) CAUSED BY TRIOZA SP. 

(HOMOPTERA: PSYLL.DAE) 

Gall formation in Symplococeae appears restricted to 
Symplocos theaefolia D.Don., on which Mani^- has 
recorded globose bud galls and subglobose rinden galls 
on leaves by two cecidogenous psyllids— Cecidolrioza 
haccarum Kieff., and Ozotrioza styracearnm Kieff., 
respectively, in addition to the stem galls induced by 
Contarinia pulcherrima (Kieff.) (Diptera), with 
distribution in eastern Himalayas. 

Leaf galls on Symplocos spicata induced by a species 
of Trioza (Fig. 1) were collected at the Botanical 
Survey of India Orchidarium, Yercaud Hills (1,500 m). 
The hypophyllous leaf galls (Fig. 2) restricted to the 
region of the midrib are pale green in colour, hard 
and fleshy with an ovate outline (Fig. 3) in transverse 
sections. In a number of instances, 2-4 globular galls 
(Fig. 1) appear agglomerated on a single leaf, each 
harbouring a nymph. Occasionally, the entire leaf 
may be galled due to aaion of 8-10 nymphs. The 
galls appear as fold galls with nymphs feeding extra- 
tissulaire^. The laminar halves of the leaves function 
as the gall chamber with the nymph (s) feeding at the 
adaxial epidermal region. Transverse sections of the 
galls revealed 25-30 layers of closely packed paren¬ 
chyma cells with dense cytoplasm and prominent 
nucleus with gradual decrease in size towards the 
centrally placed larval chamber. In mature galls, the 
larval chamber is bordered by the remnants of the 
nutritive zone, and a few layers of parenchyma cells 
adjoining the larval chamber exhibit tannin contents. 
With the development of the laminae constituting the 
gall, the gall has a wide ostiole (3-4 mm dia). How¬ 
ever, it has been observed that the nymphs emerge as 
adults by making exit holes in the midrib region 
towards the abaxial epidermis of the galled leaf. 

Galls with externally placed larvae are unusual 
among the psyllid cecidia, though a few have 
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been, known as roll and pit galls'^. Hisfo- 

logy of mature galls of Symplocos presents a cecido- 
genetic picture*' involving the inhibition of develop¬ 
ment and normal differentiation, phenomenon of 
hypertrophy and adaptive phenomena of the dcveiop- 
ment of nutritive zone and vascular irrigation. 



2 



Figs. 1-3. Fig. 1, Galls of Symplocos spkata by 
Trioza sp ; Fig. 2. One leaf showing the agglomeration 
of galls along the midrib regions (X 2) ; Fig. 3, 
Transverse section of the gall (X 12). (TZ, Tannini- 
ferous zone ; LC, Larval chamber ; NZ, Nutritive zone* 
VB, Vascular bundle.) 

Further work on the developmental anatomy of the 
galls is in progress, 



Grateful thanks are due to Professor T. N. Anantha- 
krishnan (Loyola College, Madras) for guidance and 
encouragement. A. R. thanks the U.G.C. for the gmi 
of Teacher Assistance. 

Department of Botany and A. Raman, 

Entomology Research Unit, C. KanDASAMY. 

Loyvola College, Madras 600 034, 

September 26, 1977. 
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BASIC CHROMOSOME NUMBER AND 
THE PROBABLE ORIGIN OF THE GENOMES 
IN BRASSJCA 

Introduction- 

The prevalence of aneuploidy of n — 8, 9, 10, IK 
12, 17. 18. 19 and 24 in the different species of tb 
genus Bra-ssica made this an interesting material for 
determining the basic chromosome number. The pre¬ 
vious literature on meiotic chromosome painihif in 
haploid B. carnpestris L. var. torioF (n = 10) and 
B. oleracea^- (n =z 9) suggests that the basic chro¬ 
mosome number in this genus is less than the kmst 
chromosome number n = 8 seen in B. Secon¬ 

dary association at meiosis has been observed by 
several w^orkers in the different Brasska specie.s and 
the basic chromosome number is deduced basing on 
the maximum number of groups of secondarily asso¬ 
ciated bivalents at metaphase-I. The exact number 
reported by the. different workers differed to a gn-.u 
extent. Alam^ and Catcheside-’-* found it to be 7 
w^hile Sikka^^ found it to be 5. Robbelen^ identihed 
six morphological groups of chromosomes at pachytene 
in the three genomes 'a’, ‘b’ and 'c’ and considered 
the basic chromosome number to be six. He identit’ed: 
the duplicate sets of chromosomes at pachytene in 
the three genomes on the basis of secondary associa¬ 
tion at pachytene in some interspecific 'aac’ hybrids, 
Stebbins"^! considered that secondary association can 
be utilised for understanding the ancient polypioiil 
nature of a species or a genus, but it may be consider¬ 
ably modified by segmental interichange, duplication 
of chromosome segments and phenomena not related 
to polyploidy and as such is not to be considered as a 
reliable index of the exact basic chromosome number. 
Although the evidence from somatic chromosomes can 
be considered useful to some extent, in Brassicit, 
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because of their small size, even the position of the 
centromere could not be located with any confidence, 
and as such even when banding techniques were applied 
recognizable bands may not be observed. In view of 
these considerations, evidence from somatic chromosomes 
and secondary association at diakineses are not con¬ 
sidered to be decisive enough to determine the basic 
chromosome number. 

Since the study of chromosomes at pachytene facili¬ 
tates observations of even minor structural differences of 
the chromosomes, the evidence obtained from pachytene 
morphology is considered here. From the investigations 
made here on the morphology, of pachytene chromo¬ 
somes in four diploid Brasska species,^•» and their 
pairing in three interspecific F-j hybrids’^'*'* and two 
intergeneric F^ Rapbamohrassica hybrids an attempt is 
made to determine the basic chromosome number and 
to decide the nature of the 'a’, ‘b’ and 'c’ genomes of 
Brasska. 

Results and Discussion 

The pachytene chromosomes in the four diploid 
Brassica species^** could be sorted out into six morpho¬ 
logical types designated as A, B. C, D, E and F in 
the three genomes 'a’, 'b’ and ‘c’ of Brasska belonging 
to the species B. campestris — 10), S. nigra (n=8) 
and B. oleranea {n = 9) respectively. The frequency of 
the types differed in each of the three genomes and some 
of the types in some genomes were missing in the others. 
Chromosomes with the same morphology and recog¬ 
nised under the same type such as B, C, E -or F paired 
with ea,ch other forming bivalents and occasional 
trivalents and* quadrivalents at pachytene, diakinesis 
and metaphase, in the three interspecific F^ 'aac’ 
hybrids,'^ and tw^o intcrgeneric F^ Raphanohrauica 
hybrids with 'abr’ {In — 27) and ‘acr’ (In 28) 
genomes (in press) proving their genetic homologies. 
From these findings the basic chromosome number 
for Brassica is considered to be x 6, a conclusion 
which is in agreement with that of the previous 
workers'* 

Two morphologically distinct nucleolus organising 
chromosomes were present in each of the three 
genomes a’, 'b’ and 'c’ which did not pair w'ith each 
other in the F^ hybrids studied.-''*’'*. A numerical 
correspondence in the number of nucleolus organising 
chromosomes has been observed in the pachytene 
complements of the four diploid Brassica species 
studied. The species B. juncea var. gracilis {n — IS, 
‘ab’ ) and B. napus ydiV. ohifera (n = 19, ’ac’) con¬ 
tained four nucleolus organising chromosomes each, 
two of which belonged to the 'a’ genome while the 
other two in each of the latter species belonged to the 
'b’ and 'c’ genomes respectively*^'. Based on the 


numerical correspondence in the nucleolus organising 
chromosomes in the diploid species and their synaptic 
relationships in the interspecific Fj^ ‘aac’ hybrids**^’^ 
combined with the finding of the presence of six 
morphological types of chromosomes, the genomes *a‘, 
‘b’ and 'c’ are considered as segmental allotetraploids 
probably obtained after doubling in the genome from 
an F-j hybrid which might have arisen from two 
ancestral parents with a basic chromosome number of 
X — 6, and the species B. carinata {In — 34), 
B. juncea {2n =r36) and B. napus {In zr 38) are 
considered as allo-octoploid hybrids. 

A comparative study of the pachytene chromosomes 
of the ‘a’, 'b’ and ‘c’ genomes shows that some of the 
types of chromosomes present in the genome V are 
missing in the 'b’ and c’ genomes and some are pre¬ 
sent in different numbers in the three genomes. It 
appears from this that the actual parent that contribu¬ 
ted to the 'a’ genome differs from that which gave 
rise to the and ‘c’ genomes in terms of some 
translocations and other structural alterations. 

My thanks to Prof. J. Venkateswarlu for guidance 
throughout the conduct of this work. 

Department of Botany, T. Kamala. 

Andhra University, 

Waltair 530 003 (A.P.), October 17, 19^7. 
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ACANTHOCORIS SCABRATOR FABR. 

A NEW PEST OF MANGO 

Acanthocoris scahrator. Fabr. (Hemiptera—Coreidae 
was observed for the first time as a pest of mango 
fruits in India. It w'as seen infesting mango fruits at 
Trivandrum in September, 1976. Lefroy has recorded 
its occurrence in India*. Previous records of this 
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insea as a crop pest are from Canton, infesting cape 
gooseberry {Physatis peruviana), red pepper {Cap¬ 
sicum sp.)* egg plant (Solanum melongena) and squash 
{Cucurhita maxima)- from Malaysia infesting plants 
belonging to Salanaceae and Convolvulaceae^. The adult 
is dark brown in colour measuring 1*4 cm in length 
and 5 mm in width. It feeds on tender mango fruits 
by piercing the outer rind and sucking the juice from 
inside. Exudations ooze out through the feeding points 
and the skin around these points become dark in 
colour; serondary infection by microbes leads to rot¬ 
ting of the fruits which ultimately fall. 

The insea breeds on I.pomea carnea Jacq. The 
seed-like eggs are laid in batches of IS to 20 on leaves 
and vines. The nymphs are reddish in colour in the 
beginning turning greenish and brownish subsequently. 
They are gregarious in their habits and feed on the 
vines. The nymphal period lasts from 70 to 75 days 
in October-November, Detailed studies on the biology 
are being undertaken. 

Thanks are due to Dr. N. C. Pant, Director, Com¬ 
monwealth Institute of Entomology, London, for 
kindly identifying the insea. 

Division of Entomology, GEORGE KOSHY. 

College of Agriculture, A. VISALAKSHY. 

Vellayani, Kerala, M. R. G. K. Nair. 

August 1, 1977. 
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CIRCADIAN RHYTHMIC ACTIVITY OF LIPASE 
IN THE SCORPION, HETEROMETRVS FULVlPtS 
(C. KOCH) 

Diurnal rhythms in various activities like rate of 
heart beat, cholinesterase activity in the heart muscle^, 
spontaneous elearical aaivity in the ventral nerve 
cord and segmental nerves^, have been reported to 
occur in the scorpion, Hererometrus fulvipes. Similar 
rhythms have also been shown to occur in the levels 
of metabolites like blood glucose, and hepatopancreatic 
glycogen^. The rhythmic changes in the activities of 
succinate dehydrogenase^, isocitrate dehydrogenase^, 
phosphorylase^ and alkaline phosphatase'^ in the scor¬ 
pion, Heterometrus fulvipes, were correlated with the 
locomotor artivity of these animals. In view of the 
existence of diurnal variations in the scorpion, it is 


of interest to find whether such changes would also 
occur in the aaivity of lipase, an enzyme that catalyzes 
the breakdown of high molecular weight esters, into 
fatty acids and glycerol. Hence, an attempt has been 
made to study the aaivity of lipase in different tissues 
of the scorpion. 

The details of collection, maintenance of scorpions 
and sampling of tissues were, described earlier'^ Thi' 
activity of lapase was estimated by. the method of Cherrj’ 
and Crandall^ which was slightly, modified, as follows: 
The enzyme was incubated with an olive oil emulsion 
and the fatty acids produced were titrated agaiost 
sodium hydroxide. The tissues after isolation were 
homogenized (10% W/V) in ice cold water, and 
centrifuged. The supernatant was used as the enzyme 
source. The enzyme source (2-0 ml : 200 mg tissue 
equivalent) was taken in a test rube and 0*5 ml ol 
phosphate buffer was added to the tube followed by 
the addition of 2*0 ml of olive oil emulsion. The tube 
was shaken well and the contents were incubated at 
37° C for one hour. At the end of this incubation 
period, 3 ml of 95% alcohol and 2 drops of phenol* 
phthalein (1%) were added. The contents of the tube 
were titrated against sodium hydroxide (0’05N) 
until the appearance of permanent pink colour. A zero 
time control was prepared which included the enzyme 
source, buffer and substrate but 95% alcohol (3 ml) 
was added prior to the addition of enzyme source. 
Lipase activity was calculated from the difference 
between the control and experimental titre value and 
expressed as lipase units/g wet weight of the tissue. 



Fig. 1. Diurnal rhythmic aaivity of lipase under LD 
(normal) condition, at temperature 30 ±: 1° C in the 
nervous tissue (•—•), hepatopancreas (A—A) and 
pedipalpal muscle (o —O). (Values, expressed as 
units/gram weight of the tissue, are mean ± S.D. o! 
6 observations.) 
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The results presented in Fig. 1 indicate that, in 
general, the enzymatic activity of the tissues followed 
the order nervous tissue > hepatopancreas > pedipalpal 
muscle. Lipase activity was maximal at 20*00 h and 
minimal at 08*00 h in the hepatopancreas and showed 
cyclic variations. The average level of the enzyme was 
higher during the period 16*00 h to 20*00h than 
during 04*00 to 08*00 hrs. Similar changes were 
reported in the activities of isocitrate dehydrogenase^, 
phosphorylase^ and alkaline phosphatase'^. Hepato¬ 
pancreas is known to be the main organ of storage of 
nutrients. Synthesis and break down of these nutrients 
in hepatopancreas are related to the general metabolic 
needs of the animal. The result in the present investi¬ 
gation reflects the possibility of utilisation of lipids to 
sustain the energy needs of the animal during that 
period. Further, the higher level of activity of lipase 
around 20*0 h in the pedipalpal muscle also suggests 
the possibility of providing necessary high energy 
metabolites for the increased locomotor aaivity^. This 
is further supported by the observation that the Krebs, 
cycle enzymes, like isocitrate dehydrogenase^ and SDH^ 
have been shown to be higher at those peak hours. 

Lipase is a hydrolyzing enzyme which hydrolyzes 
esters of high molecular weight into fatty acids and 
glycerol. The higher activity of lipase in all the tissues 
around 20*00 h may be due to the increased shunting 
of glycerol and fatty acids into the metabolic flow 
(Krebs cycle) to sustain the energy needs of the 
animal. 


Department of Zoology, 

S.G.S. Arts College, 
Tirupati 517 501, India, 

* Department of Zoology, 
S.V. University, 

Tirupati 517 502, 
November 7, 1977. 
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EFFECT OF INFESTATION OF RAGMUS 
IMPORTUNITAS DISTANT (HEMIPTERA: 
MIRIDAE) ON RESPIRATION, TRANSPIRATION, 
MOISTURE CONTENT AND OXIDATIVE 
ENZYMES ACTIVITY IN SUNN-HEMP 
PLANTS iCROTALARIA JUNCEa L.) 

The feeding of Ragmus importunitas D. results in 
severe phytotoxemic effects on sunn-hemp plants, 
Crotalaria juncea L. The infested leaves turn chlorotic 
and a retardation in growth is manifested^. The bugs 
cause considerable amount of mechanical damage 
during feeding^, in addition to injection of salivary 
enzymes^. The damage also results in the loss of pods 
and seeds^. Studies have been made m assess the 
altered physiology of the host plant following infesta¬ 
tion by different population levels of the bugs and 
the changes in the respiratory and transpiratory rate, 
moisture content and oxidative enzymes activity in 
infested plants are reported in this paper. 

Different population levels of the bugs, viz., low 
population (10 bugs/plant), moderate population 
(20 bugs/plant) and high population (50 bugs/ 
plant) were confined on 20 day old Sunn-hemp 
plants of uniform vigour. Suitable control without 
bugs was also maintained. The treatments consis ed 
of single plants and there were four treatments each 
replicated five times. Analyses were done on the 
leaves 25 days after infestation. The respiratory 
rate of the leaves was measured using Warburg’s 
manometers with single side-armed reaction vessels 
by the direct method^. Transpiration rate of the 
leaves was assessed by the method described by 
Yarwood et al.^ The moisture content of the leaf 
samples was determined by drying a weighed quantity 
of fresh tissue at 105° C for 24 h in a hot-air oven 
until a constant weight was obtained'^. For assessing 
the oxidative enzymes activity the enzyme extract from 
the sunn-hemp leaves was prepared as per the method 
described by Maxwell and BatemanS. The cytochrome 
oxidase was assessed as per the method of Smith^ 
while catalase, peroxidase and ascorbic a-rid oxidase 
activities were assessed as per the method of Beers and 
Sizer^o, Mudd et al,^'^ and Oberbaucher and Vines,i- 
respectively. 

The respiratory rates of healthy and infested leaves 
of sunn-hemp are presented in Table I. The respiratory 
rate increa:ed significantly due to infestation. However, 
maximum respiratory rate was shown by leaves 
infested with low level of population of the bugs. 
The respiratory quotient (RQ) also varied in the 
different treatments. The higher RQ in the highly 
infested leaves indicates a deranged metabolism in 
the host plant. Increased respiration in plants affected 
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Table I 


Changes in the respiratory rate of sunn-hemp leaves due to infestation (?/Ragniiis iniportunitas 


Population level 

O 2 absorbed 
(gl/hr/mg 
tissue) 

% increase 
over control 

CO 2 evolved 
(gl/hr/mg 
tissue) 

% increase 
over control 

Respiiatory 
quotient (RQ) 
CO 2 /O 2 

Nil population 
(Control) 

1-42 


1*48 


1-04 

Low population 

2*34 

64*7 

2*19 

48*9 

0*97 

Moderate population 

1-76 

23*9 

J 97 

33*1 

Ml 

High population 

1-77 

24-6 

2*16 

46*9 

1*22 

C.D. (P = 0*05) 

0-46** 


0-47** 

.. 

... 


** Significant at \% level. 


by Hemiptera, particularly aphids and coccids, has been 
reported by Kloft^-h who observed that attack by 
Quadrasptdiotus perniclosus (Comst.) tripled the 
oxygen consumption of plants. Similarly Ladd 
and Rawlins^-^ observed an increase in the respiration 
of potato plant as a result of feeding by the leaf 
hopper Empcasca jahae (Harris). Jayaraj^® found an 
increased respiratory rate in castor bean leaves infested 
by £. flavescens (F. j, compared to healthy. Plants 
infected by fungi, bacteria or viruses display a com¬ 
mon response, namely, an increase in respiratory rate, 
which seems to be one of the most general pheno¬ 
mena in the physiology of infected plantsThe 
increased ’ respiration may be attributed to the disrup¬ 
tion of normal physiological processes and to the 
‘hyper sensitive’ reaaion of the host plant following 
mirid injury. The increase in respiration may also 
result due to the stimulation, accumulation and 
mobilisation of metabolites in the infested plants as 
shown by increased soluble sugars and free amino 
acids content in the infested sunn-hemp plants'^L 
The infestation of R. iniportunitas also changed 
the transpiration rate in the sunn-hemp leaves and it 
w’as found to be higher in the leaves infested by low 
population lev^ of the bugs (Table II), but the 
increase was not significant from that of control. 
Planus infested by moderate and high popula¬ 
tion level of the bugs exhibited significant decrease in 
total transpiration rate. However, the transpiration rate 
per unit area of the infested leaves increased signifi¬ 
cantly over control The moisture content did not 
differ significantly in the treatments even though a 
reduction in moisture content was evident in the 
infested leaves (Table 11).. 


Even though the total transpiration rate was reductil 
due to infestation, the transpiration rate per unit arw 
was higher in the infested leaves than in healthy. 
This may be due to the smaller size of the infested 
leaves. A reduction in transpiration with consequent 
decrease in photosynthetic activity by infestation of 
leafhoppers in apple trees was reported by Marshall 
et Klofr'''> also observed disturbances in the 

transpiration and water—intake of plants attacked by 
aphids. 

The activities O'f oxidative enxymes, viz., cytoebrnuu 
oxidase, catalse, peroxidase and ascorbic af:id oxidast 
in both healthy and infested sunn-hemp plants art* 
presented in Table III. A significant reduction in tin* 
cytochrome oxidase activity in the infested leaves wa> 
evident. Peroxidase activity decreased due to infesm- 
tion by low and moderate population levels, while 
high population level increased the activity. Appreci¬ 
able increase in catalase and ascorbic acid oxidase 
activities occurred due to infestation and the increase 
svas in proportion to the infestation level. 
found a phenomenon similar to this in sugar beet 
leaves infested by Lygus disponsi Linnauvori. The 
decrease in cytochrome oxidase and increase in other 
oxidative enzymes shows that oxidative metabolism 
does not occur in the normal pathways and that the 
energy is released in a catabolic way in the infested 
plants. Increases in oxidative enzymes (except cyto¬ 
chrome oxidase) due to infection by phytopathogenit 
tupgi and bacteria have been reported in several 
instancesi<5’-<>. 

The infestation of Ragmas importunitas on .sunn- 
hemp results in an increase in respiration and trans- 
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Table II 


Changes in transpiration rate and moisture content of sunn-hemp leaves due to infestation of R. importunitas 


Population level 

Transpiration 

Rate* 

% increase (+) 
or decrease (—) 
over control 

Transpiration 
rate per unit 
area (g/sq. 
cm/hr.) 

% increase 
over control 

Moisture 
content % 

% decrease 
over control 

Nil population 
(Control) 

0"88 


0-0017 


78-47 

1 

Low population 

(5«388) 

0'90 

-h 2-2 

0-0017 


(62-348) 

74-27 

5-4 

Moderate popula 
tion 

(5-440) 

* 0-62 

-16-2 

0-0020 

17-6 

(59-512) 

69-81 

11-1 

High population 

(4-520) 

0-32 

-41*9 

0-0027 

58*8 

(56-678) 

68-28 

13-1 

C.D. (P = 0*05) 

(3-134) 

0-48** 


0-00044** 


(55-752) 

N.S. 

** 


Figures in parenthesis are transformed values. 

* Expressed as percentage loss in weight of the leaves per 5 min. 
Significant at 1 % level. N,S. : Not significant. 


Table III - • 

Effect of infestation ofK. import nitas on the exidative enzymes activity in sunn-hemp leaves {Change in optical 

densityjml enzymefmin). 


Population level 

Cyto¬ 

chrome 

oxidase 

% de¬ 
crease 
from 
control 

Peroxi¬ 

dase 

.%’in¬ 
crease 
(-f) or 
decrease 
( -) over 
control 

Catalase 

Ya increase 
over 
control 

Ascorbic % increase 
acid over 

oxidase contiol 

Nil population 
(Control) 

1*47 


1*96 


10-66 


3.11 


Low population 

0-89 

39-5 . 

1*86 

- 5-t 

14-58 

36-7 

4-14 

33-1 

Moderate population 

0*56 

6i-9 

1*88 

- 4*1 

, 22-09 

107*2 

5-60 

80-1 

High population 

0*24 

83-7 

2*39 

-i~ 2 I *6 

27*43 

157*3 

8*84 

184-2 

C.D, (P-0-05) 

0-209** 


0-394** 

2-83** 


0-908** 



* * Significant at 1 % level. 


piration rate per unit area basis. The reduction in 
the moisture content of the host plant was not signifi¬ 
cant. Among the oxidative en 2 ymes cytochrome 
oxidase decreased due to infestation while peroxidase, 
catalase and ascorbic acid oxidase increased. The 


'Changes are indicative of deranged metabolism in 
the host plant following mirid injury. 

This work forms part of the Ph.D. thesis submitted 
by the senior author to the Tamil Nadu Agricultural 
University, Coimbatore. 
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ABNORMAL INFLORESCENCE IN OBERONM 
VERTJCILLATA WT.— ORCHIDACEAE 

In Flora of British India- Genus Oberonia is classified 
under Sub-Order Melaxeae of Order ORCHIDEAE. 
In this are recognised 42 determined species and 
3 interminable. 11 species of Oberonia are reported 
in the Flora of Presiden'cy of Madras^ . 15 species of 
Oberonia, one of which is imperfectly known, are 
reported for Bombay Stated. A few new species ol 
Oberonia are reported'^'* from South India since the 
publication of the above works. In all known .species 
of Oberonia, the inflorescence has been reported as a 
terminal receme or spike and in no species a branched 
inflorescence has been reported. 

A thorough study of inflorescence in all .species ol 
Oberonia represented in Central National Herbarium. 
Calcutta and in Madras Herbarium, Coimbatore, Jia.s 
also nor revealed the presence of branched inllore- 
scenre in any specimen. 

The present author collected a specimen of Of?er\)nii} 
(Fig. I) which has a branched inflorescence with live- 





Fig. 1 


branches emerging at different levels from the main 
spike, 2 cm. away from the peduncle. This has been 
collected from Sacred grove, near Yetcaud lake, Sheva- 
roy Hills under Field No. AVN 47968 dated 9-7-1974 
along with Oberonia verticillata Wt. This resembles 
0. verticillata Wt. in all respects except in branched 
nature of the inflorescence. Only one such specimen ha.s 
been collected and subsequent search for such a speci¬ 
men in this area and elsewhere have not been fouruF 
successful. As such, it is felt , that this is a teratalogical 
specimen of Oberonia verticillata Wt., having formed 
branched inflorescence probably due to some natural 
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(laniiigc of growing tip .i( ililiereiu. p-oiuto ol the 
inHorf'6<"r’ncr M its eariy stage of developaiciu. Mow- 
ever r/(ro trials of damaging the tips of Oberosria^ 
verticillata Wt. in the National Orchidarium at 
Yercaud is being taken up to find out whether such a 
condition can be induced by artificial means. 

The author is grateful to Dr. N. C. Nair, Deputy 
Director, and Dr. J. Joseph, Regional Botanist, 
Botanical Survey of India, Coimbatore, for their kind 
encouragement. 

Botanical Survey of India, A. V. N. Rao. 

SoLithers Circle, Yercaud, December 1, 1977. 
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GLUTOXYLON KALAGARHENSE SP. NOV. 

FROM KALAGARH 

Large number of silicified woods belonging to various 
families of angiosperms have been described from the 
Mio-Pliocene beds near Kalagarh by Trivedi and Misra-^. 
Further investigations of silicified woods from this 
area have yielded many new taxa which show marked 
similarity with the modern dicotyledons. The fossil 
wood reported here was collected from near Kalagarh 
(29“33'N, 78" 45'E, Distt. Bijnor U.P.) which is 
situated at the base of the Siwalik range. It resembles 
Gluta of Anacardiaceae and has been referred to 
Glutoxylon Chowdhury-. 

Some important anatomical features exhibited by 
the fossil are : 

Wood diffuse porous. Growth rings present. Vessels 
small to large sized (mostly medium to large) 
r.d. 30-308 gm, t.d. 30-176 gm, solitary as well as in 
radial multiples of 2-6 with abundant tylosis (Fig. 1), 
vessels per sq. mm. 5-11, vessel member 176-820 gm 
long, with truncate or tailed ends, perforation simple, 
inter-vessel pit pairs alternate, hexagonal, bordered 
with orbicular to lenticular aperture (Fig. 4). Parent 
chyma paratrachead and apotracheal ; paratracheal 
parenchyma scanty to vasicentric, apotrachel; paren¬ 
chyma diffuse and terminal, parenchyma present in 
the form of continuous or interrupted bands of 1-4 
cells thick. Xylem rays simple and fusiform, simple rat^s 
(mostly uniseriate) heterocellular, 4—16 cells in height, 
fusiform rays 3-4 seriate with single radial gum duel 
in the centre (Figs. 2-3), 12—18 rays .per mm 
radially aligned, npp-Iibriform, pon-septatc* 


'LIr- abovc-uicutiuiicd ai\a((>iiuc.d f^tut6?» idicate 
its affinity with the wood Glutoxylon. It shows 
superficial resemblance with the two already known 
.species of Glutoxylon, viz., G. burmense Chowdhury-^ 
and G. cuddalorense AwasthiL However, both these 
differ from the present one in having large vessels, 
more parenchyma and homocellular xylem rays. 
Because of these differences the fossil is assigned to a 
new sp.. viz., Glutoxylon kalagarhense. This is the 
first report of the occurrence of a new species of 
Glutoxylon from the Siwaliks. 


Figs. 1—4. Glutoxylon Kalagarhense n. sp. Fig. 1. 
Cross section showing the type and distribution 
of vessels and parenchyma, X 50'. Fig. 2, Tangential 
longitudinal section showing simple rays and fusiform 
ray with central gum canal (G), X 150. Fig. 3, Radial 
longitudinal section showing xylem rays with procum¬ 
bent and upright cells, X 150. Fig. 4. Tangential 
longitudinal section showing hexagonal orbicular 
inter-vessel pitting, X 500'. 

A detailed comparison of the present fossil wood 
with the woods of the extant genus Gluta L. shows its 
closest resemblance to G. renghas L., an Indo-Malayan 
species, which differs from the fossil in some charac¬ 
ters. 

That during Mio-Pliocene times Gluta was present 
near Kalagarh bur has now completely disappeared, 
shows that the climate of this region has changed 
considerably since then. 

The authors are thankful to the Director, Birbal 
Sahni Institute, Lucknow, for the xylarium and library 
facilities. 

Botany Department, B. S. Trivedi. 

Lucknow University, MadHU AHUJA. 

Lucknow, December 26, 1977. 


1. Awasthi, N., Palaeohotanist, 1966, 14 (1-3), 131, 

2. Chowdhury, K. A., Ann. Bot., 1936, 50, 501. 

3. —. Ibid., 1952, 16(63), 373, 

4. Trivedi, B. S. and Misra, J. R, 64th Session of 

the Indian Science Congress, 1976„ pt. 3, p. 9.5, 






136 


Letters to the Editor 


r Currm 
L Science 


CHAETOPATELLA INDICA SP. NOV., A NEW 
GENERIC RECORD FOR INDIA 

During January 1977 u rare but interesting pycnidial 
fungus belonging to the form genus Chaetopatella 
Hino & Katumoto (Form-order Sphaeropsidales) was 
collected, growing saprophytically on dead culms of 
Bamhusa sp. from Pachmarhi in Madhya Pradesh. The 
genus Chaetopatella was erected by Hino and Katumoto 
in 1961 with the type species C. ryukyuensis Hino & 
Katumoto. They described another species, C, setulosa 
Hino & Katumoto, which is characterised by conidia 
having up to 12 septa and measure 26-68 X 3-4 u. 
On microscopic examination and comparison, the pre¬ 
sent fungus was found to be distinct from the two 
knowm species of Chaetopatella in having mostly, 3 
septate conidia measuring 25—35 X 2 g. The specimen 
was examined by Dr. Punithalingam of C.M.L, Kew, 
England, who reported that the ''present fungus does 
not match with any of the two known species”. 
Therefore, the present fungus is described here as a 
new species of Chaetopatella, which is also a new 
record of the genus from India, 

Chaetopatella indica Rajak & Soni, sp. nov. 

Pycnostromata almost reduced to subcuticular 
acervuli, sessile, dark brownish black, flattened, shield 
shaped, thick*walled upper wall 20—55 g in thickness, 
pseudoparenchymatous, 296-415 g in breadth, 
30-118 g in height, setose; setae numerous, covering 
stroma, dark brownish black, pointed, septate, smooth, 
15-52 g long. 

Loculi flattened, non-ostiolate, pale yellowish, 
148-177 g broad, 18-5 g in height; coni- 
diophores hyaline, elongated, branched, septate, 
13-18-5^ long, 2*5-3g broad; conidia hyaline. 
3-septate, filiform to fusoid, pointed at ends, 18*5— 
35 X 2-2*5 II with terminal and basal setulae. Setulae 
hyaline, simple or branched, curved, unseptate, up to 
10 g long (Fig. 1). 

Chaetopatella indica Rajak & Soni, sp. nov. 

Pycnostromata in acervulos subcuticulares paene 
reducta, sessilia, obscure brunneo-atra, applanata, 
peltata, crasse tunicata, tunicis supericribus, 20-55 g 
crassis, pseudoparenchymatica, 296—415 lata, 30—118 g 
alta, setosa; setae multae, stroma contegentes, obscure, 
brunneo-atrae, acutae septatae leves, 15-52 g longae- 

Loculi, applanati, hand ostiolati, pallide lutei, 148- 
177 g lati, 18•5-40*5 g aid; conidiophori hyalini elon- 
gati, ramosi, septati, 13-18*5 g longi, 2*5—3 glad; 
conidia hyalina, 3-septata, filiformia vel fusoidea, 
utrinque acuta, 18*5-35 X 2—2*5g setulis et termi- 
nalibus et basalibus. Setulis hyalinis, simplicibus vel 
ramosis, curvulis, baud septatis, g longis 

(Hg. 1). .' ; ■; 


The type specimen has been deposited in the heilij. 
rium of Commonwealth Mycological Institute, Kew 
Surrey, England, under the accession No. IM l 212 i id 
and in the herbarium. Botany Department, Gov:. 
Science College, Jabalpur. 



Fig. 1 A~E. A, Pycnostromata; B, T.S. throutli 
pycnostromata; C, Conidiophores and conidia; D. 
Setae; E, Conidia. 

Grateful thanks are offered to the Director, 

Kew, England and Dr. E. Punithalingam, Mycoloi.»isr. 
C.M.L, Kew, England, for their help in confirmitu 
the identity of the fungus, to Dr. D. P. Rogers, Uni¬ 
versity of Illinois, Urbana, Illinois, U.S.A., for render¬ 
ing the diagnosis in to Latin. Thanks are also due to 
the P^in^cipal and Head., Botany Department, Govt. 
Science College, Jabalpur, for providing laboratory 
facilities. 

Phytopathological Laboratory, R. C. Raj.ak. 

Department of Botany, K. K. SONI. 

Govt. Science College, 

Jabalpur 482 001, 

December 6, 1977. 


1. Hino, L and Katumoto, K., leones Bamhml 
Color um Japonicarum. The Fugi Bamboo 
Garden, 1961. 


CABOMBA AQUATIC A AUBL.*—A NEW RECORD 
FOR INDIA FROM KERALA 

Cabomba aquatica Aubl.—a member of the Cabom- 
baceae—is recorded for the first time from India. 
It is an aquatic perennial herb with dimorphic 
petiolate leaves and creamy white solitary axillary 
flowers (May to July). This species is native to 
central and south America. In Cochin, Kerala State, 
it grows wild and is quite common in fresh water 
ponds and ditches. This plant might not have been 
noticed by the earlier taxonomists. We feel that if 
Kerala State is explored intensively aqd extensively ope 
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may fmj several plants new to India and some new to 
science world. The present plant has been deposited in 
the herbarium, St. Teresa’s College, Ernakulam. This 
species is reported and illustrated with a view that 



Figs. 1-5. 1, Habit sketch; 2, Submerged leaf; 

2A, Portion of submerged leaf (enlarged); 2B, Aerial 
leaf (enlarged) ; 3, Flower; 4, Longitudinal seaion 
of flower ; 5, Carpels. 


the material will be useful at the time of the revision 
of the flora of India—a scheme undertaken by B'otani- 
cal Survey of India. 

Our thanks are due to Dr. P. S. Green, Deputy 
Director and Keeper of the Herbarium, Royal Botanic 
Gardens, Kew, England, for confirming the identifica¬ 
tion. 

Plant Anatomy and K. M. Aleykutty (Sr. Avita) 

Taxonomy Lab., J. A. Inamdar, 

Dept, of Biosciences, 

Sardar Patel University, 

Vallabh Vidyanagar 3SS 120, 

Gujarat, November 2, 1977. 


SOMATIC CHROMOSOMES OF AN ESTUARINE 
FISH, TRYPAUCHEN VAGINA (FAM.: 

GOBIIDAE) FROM SAGAR ISLAND, WEST 
BENGAL, INDIA 

The present communication deals with the diploid 
number, morphology and metrical analysis of chromo¬ 
somes in the males of Trypauchen vagina (Bloch & 
Schneider), on which cytological investigations do 
not seem to have been carried out earlier. 

6 adult living specimens, all of which later turned 
out to be males, of Trypa^ichen vagina, collected from 
the creeks of Sagar Island bathed with saline water, 
constituted the materials for the present study. Slides 
for cytological observations were prepared both from 
kidneys and testes of colchicinized specimens according 
to the flame-drying-Giemsa-stain schedule described 
elsewhereh Unfortunately no divisional stages were 
obtained from the testis, presumably, because it regres¬ 
sed after breeding activity and in spite of some effort, 
no male specimens were available for the study of 
germinal chromosomes, nor could any female specimen 
be collected which could be utilized for the compari¬ 
son of somatic karyotypes in the two sexes. The arm 
ratio ('r” value) of individual chromosomes in the 
karyotype was taken as parameter for morphological 
nomenclature following Levan et al-. 

The kidney, metaphase complements (Fig. 1, PM. 1) 
consisted of 46 chromosomes in the majority of 
spreads though a few contained 45 or 47 chromo¬ 
somes. The diploid number in the male of T. vagina 
was, therefore, decided to be 46. 

The karyotype (Fig. 2) revealed 23 homomorphic 
pairs of gradually seriated chromosomes that measured 
between 2-4 and 1*2 micra in length. The maximum 
difference in size between any two successive pairs in 
the karyotype was 0*21 micron (Nos. 1—2) and there 
was little difference between some adjacent pairs, e.g. 
Isfps. 7—97 10-11, 15—1^. The differences between 
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atljacent c-hroniosoii'ic j[-Mir£> in the k&f 7 Dt 3 »pr 
M-CMc O-OI or hardly 0 02 miaon. No .specific chro¬ 
mosome could be ideatificd as the sex element in the 
absence of heteromorphic or differential staining ot 
any pair. 


XH 

nu 



KX XX M XX XX 

l\X A/) ax M AX 
Qa AA AA 


2 


Figs. 1-2. Fig. l. A kidney metaphase complement 
of T. ^<agina showing 46 chromosomes. Fig. 2. Karyo¬ 
type of the same. 


» 4.f 

* ^ m.* ^ 

'■“X 


4 


^ ■ I 

PM. 1. Photomicrograph of a clear metaphase com¬ 
plement with 46 chromosomes. 


The analysis of the arm ratio of the individual 
chromosomes from the average of 3 well-spread 
metaphase plates revealed the chromosome formula as 
^ = 6 m (Nos. 1-3, 5, 8 & 13) -4- 3 sm (Nos. 10, 
15 & 17) -f 5 St (Nos. 6 , 7, 14, 19 & 23) -f 3 t (Nos. 
20-22) -f" 6 T (Nos. 4, 9, H, 12, 16 & 18), How- 
ever, chromosome No. 13, though designated as 'm’ 


one em li had lO, 42, .ind 62 cliromos{.imei 
The existing data would therefore indicate this famif 
to comprise a licterogene(.)us assemblage of inember.s 
so far as chromosomes are concerned, having 2n = 41 
to 62 chromosomes with the possible modal numbei 
at 48 which could be confirmed only when the datt 
have been sufficiently extended. 

Grateful acknowledgement is made to Prof, G. K 
Manna, Head, Department of Zoology, Kalyani Uni' 
versity, for his kind encouragement and giving the 
laboratory facilities and to the UGC, Government oi 
India, ior the financial support. 

Department of Zoology, A. R. KHUDrV-BUKHsif, 

Kalyani University, 

Kalyani -4l 235, W.B., India, 

August 22, 1977. 
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ALKALINE PHOSPHATASE ACTIVITY IN THE 
TISSUES OF ACTIVE AND AESTIVATED 
PILA GLOBOSA 

Studies on the alkaline phosphatase activity in P:U 
globosa had shown the enzyme to be present in diiie- 
rent regions of alimentary canal, nephridium and the 
activity of the enzyme was high in regions concerned 
mainly wdth secretionL The enzyme was also reported 
to be present in bone, ossifying cartilage, kidneys, 
intestinal mucosa and blood and is having an impor¬ 
tant function in the ossification of the bone-’^. Besides, 
the enzyme was known to have a significant role in 


type, had the “r” value of 1-66 which was in the 
borderline of the upper limit of *m’ and lower limit 
of W type (1*67). Similarly, the V type chromo¬ 
some No. 19 had the “r” value of 3*1 which lay, in 
the juxtaposition of *sm’ and ‘st’ types. The morpho¬ 
logy of other chromosomes was, however, undisputable. 

Altogether 37 species including the present one 
have so far been cytologically investigated in the family 
Gobiidae^"® of which 18 species had in their diploid 
pmplenients 44 ctirpmosomes^ 10 had 46, 3 had 48 


calcium and phosphate metabolism'^. Since calcium and 
phosphate have an important functional role to play ?n 
the shell formation'^"” and in general metabolism"', 
it was felt necessary to estimate the alkaline pho.sphaf.isc 
activity in the three major tissues, viz., digestive gland, 
mantle and foot of active and aestivated snails and 
to see whether it has any bearing in aestivation^ 
metabolism. . ! 

Colleaion, maintenance of snails and mode of 
aestivation were de.scribed elsewhere'^. Tlie ti 5 .sm:.s, 
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viz., digestive gland, mantle and foot were isolaed 
in cold and a 2% homogenate of each tissue was 
prepared in 0*25 M sucrose. The homogenate was 
centrifuged at 3000 rpm for 10 min to remove the 
cell debris and 0-5 ml of this was used for the 
enzyme assay. 

Alkaline phosphatase (orthophosphoric monoester 
phosphorylase EC 3 .1.3. i) was estimated by the 
method of Bodansky'^ and the liberated phosphate was 
esfiinated by the method of Fiske and SubWow^^. 

The results show that the activity of alkaline phos¬ 
phatase in the three tissues of the active snail was in 
the order digestive gland> mantlc> foot. The predo¬ 
minance of the enzyme activity in the digestive gland 
shows the active role played by the enzyme in cleaving 
most of the orthophosphoric monoesters like glycero¬ 
phosphate, phenyl phosphate, etc.’''», in the tissue. The 
high level of enzyme activity in the mantle might be 
attributed tO' the active role played by the mantle tissue 
in calcification-decalcification^’ii process. Since foot 
muscle is involved in neither of these functions, the 
enzyme might be present in relatively low quantity in 
this tissue. 


aestivated snail. The total retention of activity in the 
mantle tissue of aestivated snail might aid decalcinca- 
tion process reported in the snail. The increase of 
alkaline phosphatase in the foot muscle of aestivated 
snail was 25% which was significant statistically. 
Foot muscle is involved in maintaining the muscle 
tone to keep the operculum tight to the shelB^ during 
aestivation. Ca • * has a significant role in muscle 
contraction! ^ and the increased alkaline phosphatase 
activity might be helpful in mobilisation of Ca' 
resources. Increased calcium content reported in the 
foot muscle!*^ of aestivated Fila globosa supports the 
above contention. The concentrations as well as the 
amounts of calcium required for activation of the 
enzyme in the rabbit are quite similar to those in 
molluscs suggesting the same mode of regulation in 
both animals! 

The post-doctoral fellowship awarded to one of us 
(YSR) by CSIR is gratefully acknowledged. 

Department of Zoology, Y. SRINIVASA Reddy. 

S.V. University, S. SUBBA REDDY. 

Tirupati, K. S. SWAMI. 

September 9, 1977. 


Table I 



Alkaline phosphatase activity in 

the tissues of active 

and aestivated 

Pila globosa 



Digestive gland 

Mantle 

Foot 



Active 

Aest. 

Active 

Aest. 

Active 

Aest. 

Mean 

S.D. 

% difference 
Student ‘ t ’ 

14-99 

± 3-3 

5-18 

±1-6 

-65-37 

P < O-OOI 

2-19 

±0-21 

2'45 

±1-04 

-[ Ji-88 

N.S. 

1-45 

±1-57 

1*78 

iO-15 

+25-35 

P < 0-001 


Note : N.S. — not significant at 5% level. 

In the aestivated snail, alkaline phosphatase decreased 
by 65 % in digestive gland showing a substantial 
reduction in the enzyme activity. The snail would 
be in a state of suspended animation during aestiva¬ 
tion wherein the locomotor, reproductive and digestive 
functions cease to operate. Consequently, the energy 
demands are minimised and a decrease in many 
enzymes of Krebs cycle!-'!'!, transaminases!^, etc., were 
reported resulting in the decreased production of 
orthophosphoric monoesters, which are the substrates 
for alkaline phosphatase. There was nearly 12% 
increase in alkaline phosphatase aaivity (which was 
statistically insignificant) in the mantle tissue of 
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THE ADRENAL GLANDS OF TWO SPECIES OF 
FRUIT BATS 

The two main components of the adrenal gland—the 
cortex and the medulla—differ in their structure, func¬ 
tion and origin. Whereas, in most of the marsupial 
and placental mammals the adrenal cortex presents 
three distinct xones^, the few studies on the adrenal 
gland of bats which have been made so far have 
revealed that there are considerable differences among 
the bats with regard to the details of the structure of 
this gland. Whereas true zonation is not present in 
the adrenal cortex of Eptesicus fuscus-^, a distinct 
zonation of the adrenal cortex has been reported to 
occur in Megaderjua lyra lyrd^. Further, the medulla 
as a distinct entity has been shown to be absent from 
the adrenal gland of Antrozous paUidus-. Since noth¬ 
ing is known about the adrenal glands of any mega- 
chiroptcran species, the present study on the structure 
of these glands in P ter opus giganteus giganteus and 
Rousettiis leschenaulti was undertaken. 

The adrenal glands of the bats were fixed in various 
fixatives such as 10% neutral formalin, cold calcium- 
acetate-formal, Carnoy’s fixative and Rossman’s fixa¬ 
tive. Paraffin embedded sections were cut at a thick¬ 
ness of 6 to 8 g and stained by various methods, such 
as haematoxylin-eosin, Mallory triple, Giemsa and 
Feulgen technique. A few adrenal glands were also 
fixed, sectioned and stained according to the method 
of Wood^ with a view^ to noting if there are diffe¬ 
rences in the nature of the cells of the adrenal 
medulla. 

In both the .species of bats studied here the adrenal 
gland on each side is situated retraperitonially occu- 
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pying an antcro-mesial • position abutting against the 
ipsilateral kidney to which it is firmly attached by 
renal fasciae, and is enclosed by a thick capsule. The 
zonation of the cortex is very distinct in both the 
species and can be recognized even in ordinary histo¬ 
logical preparations (Figs. 1 and 2). The outermost 
zone of the cortex, the zona glonierulosa (Fig. 3j, 
consists of columns of cells wdth darkly, staining nuiiui 
each with a dark nucleolus. The cytoplasm of thest 
cells stains faintly with basic dyes. The zona glomeru- 
losa imperceptibly merges with the zona fasciculata, 
which occurs in the form of cords of polyhedral cells 
which are large and vacuolated. In Pteropus giganteia 
giganteus the cellular cords (Fig. 4) are long and 
arranged radially whereas in Rousettus lescbenauki 
the cords are short and merge with each other at many 
places (Fig. 6; so that their entity is not as markd 
as in Pteropus. Each cord is only one to two-cdl 
thick with sinusoidal capillaries separating them, 
Binucleate cells are commonly noticed in the zona 
fasciculata in Pteropus giganteus giganteus. The zona 
reticularis, which occurs * immediately below the zona 
fasciculata and adjacent to the medulla, consists of a 
network of cellular cords in Pteropus giganteiu 
gigan'.eus (Fig. 4). The nuclei of some cells are pyc- 
none. Most of the cells of the zona reticularis contain 
a deposit of pigment. The shape and size of the cells 
vary. In Rousettus leschenaulti the zona reticularis is 
not as distinctly demarcated from the zona fasciculata 
as in Pteropus, but, the three zones of the cortex nf 
these animals can be dilferentiated on the basis d 
nuclear morphology as is seen in sections stained by 
Feulgen technique. The nuclei of the zona gloinerulu'i.i 
cells are small, compact and take a deep stain, whereas 
the nuclei of the zona fasciculata are large and vesicu¬ 
lar and stain fainter than those of the zona glomeru- 
losa. In the zona reticularis the cells contain botii 
types of nuclei, some vesicular and others pycnotic. 

The medulla in both the species of bats is dis¬ 
tinctly demarcated from the cortex. It is relativcdy IcS; 
extensive in Pteropus giganteus giganteus than in 
Rousettus leschenaulti. The polymorphic cj^iiheioiil 
cells have each a clear rounded nucleus and miniirt- 
cytoplasmic granules. The cells of the medulla m 
arranged in small groups or short cords surroundeJ 
by blood capillaries. Two types of medullary cells 
(Fig. 5) are seen with the histochemical method of 
Wood-*, Giemsa and by the usual haematoxylln-cosin 
procedure. One type of cell is darkly staining ami 
occurs in regular clusters whereas the second type is 
lightly staining and occurs in linear groups of two 
or three cells. These two types of cells probably repre¬ 
sent the epinephrine and the norepinephrine secretinii 
cells. However, at this stage it is not possible to assiiiii 
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the exact function to these cells nor is it possible to zonation does not occur in many mammals and at 
indicate which type of cell is epinephrine-producing certain ages. There is some doubt regarding the exis- 
and which is norepinephrine-producing. tence of true zona reticularis in many strains of labo- 
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Figs. 1-6. Figs. 1 and 2. Sections of the adrenal gland of Pteropus gigantens giganteus and Ron sett us 
leschenauUi rjespectively. Note the relatively large medulla in the gland of Rousettns. The zonation in 
the cortex is more distinct in Pteropus than in Rousettus. X 40. Fig. 3. Adrenal cortex of Pteropus. Note 
the three zones. X 120. Fig. 4. Part of the zona fasciculata and zona reticularis of Pteropus. Please see text 
for details, X/ 120. Fig. 5; Part of the adrenal medulla of Pteropus to demonstrate the two types of cells. 
Please see text for details. X 360- Fig. 6: Part of the cortex including the zona fasciculata, zona reticularis 
and a part 6f the medulla (left side of the figure)separated from the cortex by a faint line of demarca¬ 
tion in Rousettus. See text for details, X 120. 

Three zones; of< the adrenal cortex are recognized ratory moused and in the frce-tailcd bat, Eptesicus 
in rat, guinea pig, rabbit, human adult^ and in Mega- fu^cus*. The present study reveals that, whereas the 
derma lyra lyra^ among the bats. However, this strict classical type of zonation occurs in the adrenal cortex 
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of Peropus glgantei^s giganteus, the zona reticularis 
is not so distinct in Rousefus leschenauUi. The medulla 
is clearly demarcated from the cortex in Ep^esicus 
fuscus- and Alegaderma lyra lyra-''. However, in Antro- 
zous pallidus- it is not distinct. The medulla in both 
the species of bats studied here is distinctly separated 
from the cortex and two types of cells are recognized 
on the basis of their staining reactions. 

Details of the cyclical changes in these glands in 
these animals are being published elsewhere. 

The author is thankful to Dr. A. Gopalakrishna, 
Director, Institute of Science, Nagpur, for guidance 
throughout this work. 

Department of Zoology, (Mrs.) V. M. Sapkal. 
Institute of Science, 

Nagpur 440 001, November 10, 1977. 
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STEM BLIGHT OF WHEAT CAUSED BY 
ALTERNAUIA AlTERNATA 

During a survey of the diseases of cereals in and 
around Allahabad, a blight disease was observed on 
C|.j variety of wheat. The fields in which the disease 
appeared had clayey soil and previously paddy was 
grown in these. At the time of emergence of the ears 


slight browning of the stem was observed in a ftv; 
individuals. Browning started from the nodes, both 
upwards and downwards. Within ten days the affettvd 
stem turned dark brown to black, giving it the typical 
blighted appearance. Ears from such plants were 
smaller and the grains- less developed in comparison 
with healthy ones. All the isolations made from tik- 
diseased portions of the stem invariably yiekkJ 
Alternaria alternata (Fr.) Keissler. The fungus was 
also isolated from the underlying soil of the fieKh, 
In the green house the pots were filled with sterilisti 
soil, and infested with maize meal culture li 
A. alternata. Wheat plants (C-,..) grown in such pois 
expressed symptoms identical with those observed i.i 
the field. The same pathogen was again isolated fn^ra 
these plants. These investigations revealed the soil 
borne nature of the disease. Earlier A. alternata hai 
been reported causing black point disease of whca: 
seeds in storage^. However from the stem of th; 
wheat it is being reported for the first time. 


Thanks are due to Dr. A. Johnston, Direaor, C.M.I. 
Kew (England), for identifying the fungus and h 
Prof. D. D. Pant, Head of the Botany Departmoi', 
Allahabad University, for providing laboratory 
facilities. 


Botany Department, 
Allahabad University, 
Allahabad 211 002, 
July 17, 1977. 
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ON RENORMALIZATIOK-GROUP THEORETIC APPROACH TO ANDERSON LOCALISATION 

N. KUMAR 

Physics Department:, Indian Institute of Science, Bangalore 560 012, India 

Abstract 

Renormalization-Group theoretic approach to disorder induced electron localization is 
reconsidered. It is suggested that there is a naturally occurring lower wavevector cut-olf in the 
problem such that one should eliminate the long-wavelength degrees of freedom in favour of 
the shorter ones, contrary, to the usual procedure. One, indeed, obtains in this way a physical 


hxed point in that u * > Oi 

I 

Introduction 

HE suggestioni'ij that, in a certain sense, the 
disorder induced transition^ from the deloca¬ 
lized to the localized electron states can be viewed 
as a phase transition for an /z-component classical 
held system in the limit ii 0, is now known 

to be erroneous^’'t’8. Xo be specific, consider the 
random lattice electronic Hamiltonian® : 

^ ^il7>(7| + Z VifclyXA'I (1) 

with 

< > = H' Sjjfc, and Yit = - V„ 

where the site-diagonal disorder is realized by 
regarding to be a set of identically inde¬ 

pendently distributed random gaussian variables 
having a common variance S. Here sets the 
scale of energy. It has been shown that the con¬ 
figurationally averaged electron] propagator 

(E, S^koniie. ‘S then given as9 

n 

” n 2 ^ )stut. moch (2) 

a=i 1 

where the statistical mechanical correlation 
function G^,., (c, a) is derived from the equivalent 
albeit complex, Hamiltonian (dimensionless) 

~ — S iVjkSjaSj.ci + / 2J S;ct“ 

Jka 

'^2 ^ ^ ’ 

j a 

with : : ■ ;i 

e -= E/Vo, = 2;/Vo, / =: V- 1. (3) 

The above- equivalence can, of course, be generalized 
to arbitrary disorder^). It has been tempting, therefore, 
to interpret the divergence of the correlation 
length at the critical point of the equivalent 
statistical mechanical problem as the divergence of 
the localization length at the mobility edge^~®. One 
could, thus, hope to make the powerful formalism 
of the renormalization group (RG) to bear on the 
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localization problem. It turned out, however, that 
the implicit assumption that there is a physical 
fixed point attracting the elfective Hamiltonian in 
Eq. (3) is mistaken in that zr" (coeflfiicient 
of the quartic term in the fixed-point Hamiltonian) 
comes out negative. It was concluded that some¬ 
thing much more subtle happens at the 
mobility edge^. 

In the following we reconsider the RG-theoredc 
approach to the Anderson problem via the 
equivalence discussed above. We, however, take 
cognizance of the fact there is a natural lower 
Wavevector cut-off in the problem necessitating a 
modification of the RG procedure in that we should 
now eliminate the low-wavevector degrees of 
freedom in favour of the higher ones. Interestingly 
enough, this yields a physical fixed point in 
that zz'*' > 0. 

To bring out the essentials of the approach into 
sharp focus, we shall consider an electron moving 
in a z/-dimensional continuum rather than on a 
lattice. The Gaussian white noiise is now 
described by the potential- e (r). The continuum 
limit is formally equivalent to setting. 

2 ~ J 

k 

( > ~> ( C (x) e (x') > - 0, (x -- x'), (4) 

where ni is electronic mass and the z^i'-dimen- 

sional Dirac delta-function. 

Noting that cT^, has the dimensionality energy 
squared times volume, one can constaict a charac¬ 
teristic length Iq from fi^/m and (To fot* d 4t®. 
Expressing all lengths in the units of Iq and all 
energies in terms of %^/mlQ^, the equivalent 
Hamiltonian may now be written as (in the 
reciprocal space) 

H"[SaJ 

■E U J I J SaaiSaa2Sg3jSg_(,j_|.^„:.^3 ■ 

• (5) 
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where 

Iq = (27r)-^ \ q for 0 < q < oo, 

and R and U are the dimensionless coefficients 
analogous to e and 0-2 of Eq. (3). Let it be 
noted that q is the dimensionless wavevector 
measured in the units of 1//^, 

Now the physical significance of the length 
Iq is simply this. For 2 < (^ < 4, it can be 
shO'Wnio that, for weak scattering, the mean-free 
path for the electron scattered by the random 
potential is smaller than its de Broglie wavelength 
for low energies while reverse is the case for the 
higher electron energies. The characteristic wave¬ 
length at which the transition takes place is just 
the length /q. This implies that the degrees of 
freedom corresponding to higher spatial frequencies 
are relatively undamped while tliose with lower 
spatial frequencies behave like the diffusive modes. 
This is just the opposite of the usual hydrodynamic 
picture of Ginzburg-Landau-Wdscn. This naturally 
suggests a coarse-graining in the reciprocal space 
where is assumed to have been averaged over 
reciprocal^ space cells of linear dimension 1. 
This sets a lower wavevector cut-off and motivates 
us to study the effective Hamiltonian 

H“eff [Sa^] ^ j (^" "t" SagSa„g 

: W J f J 

qi ^2 ^3 ^ i 

a la renormaltotion group. One proceeds exactly 
as in the usual caseti except that now one splits 

^aq = 

whei e 

~ Sa^ for b < q <co and ze o otheiwise 
^o-iq ~ ^aq for I <. q < 00 ,, ,, 

With b>\, 

and performs the partial trace over the low- 
spat ial-frequency degrees of freedom S One 
must only remember that now the unperturbed 
propagator is 

/8^ {qi -t- qd 
(^/i“ -r r) 

The approximate recursion relations for n 0 are. 
now 

=• b~" O i — 2ui) 

Ui+ i = b-^ (lii -f Sur) 

with € = 4 — if. (7) 

Now recalling that Z? > 1, one readily sees that 
for d ^ 4, Eq. (7) yields a positive . This 
is the main result obtained by us. 



While the; physics associated with thi^ 
point is not very clear yet, the following 
evident. There is no divergence of the corr^^^^K-' 
(localization) length at the fixed point. 
would imply finite localization length even 
mobility edge. Physically this is quitg. 
standable since the localization lengih 
meaningfully exceed the mean free path- \ 
remains finite even for the 'extended’ stated 
above the mobility edge. Mathematical!/ ^ ^ 
would imply analyticity of the averaged prop^^^^^' 
at the mobility edge and in particular no 
the density of states. This also provides 
explicit answer to the general criticism of 
approach tO' the localization problem based 
equivalence (2), namely, that it is predicated 
averaged propagator and hence inadequate to 
localization. The point is that the equiv^^^^" 
(2) is made use of only to the extent ; 
helps us find an appropriate free energy functit5^^‘‘ 
The latter contains much more information 
the averaged propagator, and there is no a 
reason why it should not bear on the locali^ttfiG 
problem. 


Finally, we would like to point out that th 
present inverse procedure of renormalization i 
very reminescent of the situation encountered i 
the theory of turbulence where also the univerr.^ 
features lie in the direction of the small scale ccldi; 
and, accordingly, one eliminates the small* 
spatial frequency components in favour of tl’ 
higher ones^s. 
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ROLE OF HEPATOPANCREAS IN THE METABOLISM OF COPPER IN THE INDIAN 
AMPHIBIOUS SNAIL, PILA GLOBOSA (SWAINSON), WITH SPECIAL REFERENCE TO 

AESTIVA.TION AND STARVATION 

M. VENUGOPAL REDDY and B. PADMANABHA NAIDU 
Department of Zoology, S.V. University College, Tinipati 517 502, India 


Abstract 

The copper and protein contents in the blood and the copper levels in the hepatopan- 
creasi of the active, aestivated and one month starved snails were determined. The blood copper 
increased significantly upon aestivation and decreased upon starvation, while a reverse trend 
was observed in the hepatopancreatic copper. An inverse relationship between the copper level 
in the blood and hepatopancreas of both aestivated and starved snails has been shown and the 
role of hepatopancreas in the metabolism of copper is discussed. The protein content decreases 
more upon starvation than upon aestivation. 


Introduction 

p OFFER is an important metal constituent of the 
^ respiratory protein, haemocyanin, which is 
found dissolved in the haemolymph of a majority 
of Arthropoda and Mollusca^"^. The percentage- 
copper of the purified haemocyanin is constant for 
a given species and is higher in moljuscs than in 
arthropods^. The decapod crustaceans, isopeds 
and amphipods are known to concentrate and store 
considerable quantity of copper in the hepato- 
pancreas^'^ often as semicrystalline or refractile 
granules in specific cells'^. It has been shown that 
in spider crab, Maia^ the haemocyanin content in 
the blood drops preceding the moult with a 
corresponding rise in the copper level in the hepato- 
pancreas® Since there is not much work on these 
lines in molluscs, studies have been carried out to 
elucidate the role of hepatopancreas in the meta¬ 
bolism of copper in the Indian amphibious snail, 
Pila globosa, with reference to aestivation and 
starvation. 

Material and Methods 

The snails were collected from the fresh water 
ponds around Kavali Town (A.F., India) and 
maintained in aquarium tanks in the laboratory. 
They were fed with green algae, Nitella, for a week. 
Some of them were kept overnight on filter papers 
to remove water in the mantle cavity. These 
were taken as active snails. Some of the well fed snails 
were made tO' aestivate as described earlier^. A 
batch of snails were kept in glass troughs con¬ 
taining tap water changed at intervals of 24 hours 
for a period of one month. These were treated in 
the same way as that of active snails prior to 
experimentation and represented the starved snails. 


The blood was collected as described earliev®. 
The hepatopancreas was excised, washed thoroughly 
with distilled water and dried to constant weight 
at 110° C. 

The copper content was estimated in the blood 
and in the dried hepatopancreas using sodium 
diethyl dithiocarbamate^o, after wet ashing with 
concentrated sulphuric acid in microkjeldahl flasks. 
The haemocyanin content in the blood was 
calculated based upon per cent copper in the 
purified haemocyaninii*!^. xhe protein content in 
the blood was estimated by the method of Lowry 
et 

Results and Discussion 

The data on the copper and protein contents in 
the blood and the copper content in the hepato- 
pancrcas in relation to aestivation and starvation are 
presented in Table I. The copper content of the 
blood of the snails increased significantly from 
46*97 iUg/ml in the active snails to 56*09 and 
71 *67 Mg/ml upon 3 and 6 months aestivation 
respectively. The increase in copper content, to a 
small extent, may be due to dehydration (Table 1). 
The copper requirements of the snail is largely 
met from diet. But during aestivation there is no 
food intake and hence the increase in the copper 
content in the blood should be due to the mobiliza¬ 
tion of copper from within the body. The only 
part of the body that has considerable quantities of 
copper is the hepatopancreas^’i^-ic. Accordingly, 
the copper content in the hepatopancreas decreased 
significantly upon aestivation (Table I). This 
shows that the copper has been mobilized into the 
blood from hepatopancreas upon aestivation. 



tlepatopancreas in the Metabolism of Copper in P. globosa 


[ Current 
Science 


H6 


Table 1 

Hepatopancreatic copper and the blood copper and protein contents in the fresh water amphibious snail, Pila globosa 

in relation to aestivation and starvation 


(The number in the piranthesis denotes the number of observations) 


Sample 

Active snails 

1 month 
starved 
snails 

3 months 
aestivated 
snails 

6 months 
aestivated 
snails 

Hepatopancreatic copper pglgni dry wt. 

232 -72 

451-484“'^ 

199.726*-^ 

134-165’^ 


±21-44 

±18-461 

± 18-456 

± 19-800 


(10) 

(10) 

(10) 

(101 

Blood copper pgim] 

46-97 

10-12* 

56.09*-*“^ 

71-67**' 


±15-44 

±2-64 

±11-0 

±10-27 


(21) 

(21) 

(21) 

(21) 

Blood proteins nig/ml 

36-99 

12-61* 

30-75*** 

28-52** 


±10-08 

± 2-45 

± 7-58 

±5-46 


(21) 

(21) 

(21) 

(21) 

% of proteins as haemocyanin 

49-9 

31-47 

71-52 

98-56 

% of other proteins 

50-1 

68-53 

28-48 

1-44 

% of water content in the blood 

98-77 


96-062* 

93-838* 


±0-0398 


±0-072 

±0-217 


*^P<0-001; *^P<0'01; ***P<0-05 


There was a marked decrease of 78-45% of 
copper in the blood upon 1 month starvation. From 
this it can be suggested that copper is either 
excreted or stored elsewhere in the body. The- 
first possibility does not app-ear to be feasib.'e 
because there is no known mechanism in the 
biological system to excrete copper from the body^^. 
In. concurrence with the second assumption, the 
copper level in the hepatopancreas increased 
significantly (Table I). This reveals the fact that 
the haemocyanin is catabolised during starvation 
and the freed copper is transported and trans¬ 
located in the hepatopancreas. Similar accumula¬ 
tion of copper in copper vesicles of hepato¬ 
pancreas of Crangon has been reported during 
starvations^. There is an inverse relationship in the 
copper content between hepatopancreas and blood 
upon aestivation and starvation. Such inverse 
relationships between copper content of blood and 
hepatopancreas have been established during starva¬ 
tion in the spider crab, Maia sqiiinado^ and 
Carcinus maenas^^. 

An increase in the copper level in the blood upon 
aestivation is associated with corresponding increase 
in the haemocyanin contentit (Table I). The 


increase in the haemocyanin content obseived may 
be in response to hypoxic conditions prevailing 
during aestivation^'!’. Similar increase in the 
haemoglobin concentration has been, reported during 
hypoxia^s, Manwell*^ has suggested, that an increase 
in the haemocyanin content helps the animal to 
maintain a high oxygen gradient between the blood 
and the tissues. 

I’he decrea.se in the copper content in the blood 
of the snail upon starvation is associated with a 
decrease in the haemocyanin content (Table I). It 
is known that during starvation the metabolic 
activities of the animal are lowered. Hence the Ioav 
haemocyanin content reported may be sufficient to 
meet the oxygen demands of the animal. 

Even though there is a general decrease in the 
total protein content in the blood upon 
aestivation and starvation, the' decrease in the 
total proteins upon starvation is significantly greater 
(Table I). This reveals the greater orientation 
towards protein metabolism during starvation 
Further, the reduction in the haemocyanin content 
upon starvation shows that it is also an energy source 
during starvation!^. 
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From the results it is clear that 49-9% of the 
total proteins of the blood has been represented as 
haemocyanin in the active snails and the remaining 
percentage as proteins other than haemocyanin 
(low molecular weight proteinsi^^). The low mole¬ 
cular weight proteins decreased as the haemocyanin 
content decreased upon starvation, showing an 
inverse relationship. Such inverse relationship 
between haemocyanin and proteins other than 
haemocyanin, has been demonstrated in the blood of 
Maid and Ccircimis^^^ '^^K The fact that decrease in 
the low molecular weight proteins is associated with 
an increase in the concentration of haemocyanin 
in the blood of the aestivated snails suggests the 
utilization of these proteins in the synthesis of 
haemocyanin. However, the experimental evidence 
for the synthesis of haemocyanin in Pila globosa is 
awaited. It may, therefore, be concluded that the 
hepatopancreas in the snail, Pila glohosa, perhaps, 
serves as a storage organ for copper and also act.s 
as a copper donor, at times of need, for the 
synthesis of haemocyanin. 
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ANAEROBIC FERMENTATION OF PLANT MATERIALS INTO ACIDS AND BIOGAS 
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Abstract 


Plant materials, viz., berseem. hybrid napier, oat, dhub grass, paddy, straw with and 
without 2’5% nitrogen as ammonium sulphate were anaerobically fermented at 5% solids 
concentration at 35° C for 20 days. The hybrh.1 napier and berseem yielded the highest plant 
add recovery of 30*5% and 32-0% of their dry matter when the plant materials were digested 
for 10 or 15 days, filtered, charged with water agiin and digested upto 20 days. However, with other 
plantt materials, the plant acid recovery ranged from 21-5% to 31-8%. The dH changes 
during digestion were also observed. The biogas yield from berseem plant acids, in the methano- 
genic phase digester, ranged from 0*46 to 0*78 litre/g plant acids added as a single chargin.g 
whereas with triple charging a maximum biogas yield of 0-85 Jitre/g plant acid was obtained'. 
The biogas comprised of 58% methane, 28% carbon dioxide and 14% of other constituents 
like carbon monoxide, oxygen, nitrogen, hydrogen, etc. 


Introduction 

TILIZATION Df agricultural and animal wastes 
as an energy source has received wide 
attention recently. Wolf and Keenan^ suggested a 


two stage digestion of dog food. Batty4 and 
SarmaS emphasized that energy crops could be 
converted into methane through anaerobic fermenta¬ 
tion with reference to conversion of solar energy 
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into fuel gas. Hence, in the present study, the 
possibility of anaerobically digesting in a first stage 
digester, plant residues like berseem, oat, hybrid 
napier, dhub grass and paddy straw with and 
without nitrogen supplementation, to yield maximum 
volatile fatty acids was attempted, and the p^ant 
acids so produced were fed into a second stage 
methanogenic fermenter for the production of 
biegas. 

Materials and Methods 

The plant materials, viz., berseem, hybr'd napier, 
oat, dhub grass and paddy straw were obtained 
from N.D.R.I., Karnal. The digested cattle dung 
slurry and digested rumen fluid were obtained 
from the gobaf gas p’ant and fistulated buffalo 
from the experimental farm respectively. The 
plant materials were analysed for dry matter, ash 
content, organic matter, carbon and nitrogen 
(Piper^). 

A slurry containing 5% solids was prepared by 
mixing finely chopped plant residues, viz., berseem, 
oat, hybrid napier, dhub grass, paddy straw and 
paddy straw with 2-5% nitrogen as ammonium 
sulphate. The samples were charged with 2*5 litres 
w'ater in Haffkin’s fermentation flasks and 1% 
starter inoculum of rumen fluid containing rumen 
bacteria and cattle manure digested slurry con- 
taming anaerobic bacteria was added to each flask. 
The flasks were stoppered with one pored rubber 
bunks fitted with bent capillary tube, other end 
which dipped in water in a beaker to prevent entry 
of air into the flask (Manocha^). The flasks were 
incubated at 35° C and the contents of the flasks 
were shaken daily. In one series of experiments, 
the flasks were incubated for 20 days and in other 
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series, the plant extract was filtered on the 5th day, 
lOth day and 15th day of digestion and flasks were 
charged again with the same volume of water to 
obtain 5% solids and incubated again up to 20 days. 
In the four series of experiments, the total acids 
obtained comprised of 5 -f 15 days, 10 -f- 10 days, 
15 -f- 5 days and 20 days fermented plant extract. 
The above samples were analysed for the pH using 
an Elico LI-10 pH meter, and volatile fatty acid 
by steam distillation (Barnett and Reid^). Com¬ 
posite samples were kept in deep-freezer until 
the second methanogenic digestion was carried out. 

The second' methanogenic digester was started in 
one litre flask, with digrster cattle dung slurry, filtered- 
through muslin cloth into which the berseem plant 
acids were charged at the rate of 1-0, T2, 1-5, 2*0, 
2*25 and 2-5 g/litre and the biogas yield was noted 
for a period of ten days during digestion at 35° C. 
The biogas formed displaced water from the 
adjacent one litre flask into a measuring cylinder 
(Manocha^). The effect cf three split charging of 
1-2 g berseem plant acids @ 0*4 g on 0 hr., 3rd day 
and 6th day on the total biogas yield was also 
studied. The biogas samples were analy.s^d for 
their constituents, viz., CH4, COo, CO, Ho, Oo, 
No, etc. (A.P.H.A.2). 

Results and Discussion 
(fl) Composiiion of Plant Mate riels 

The chemical composition of plant materials, viz , 
berseem, hybrid napier, oat, dhub grass and paddy 
straw is given in Table I. The dry matter content 
of the above plant materials was 19*0, 16*4, 27*0, 
49*6 and 96-0% respectively. The organic matter 
content (dry matter basis) ranged from 81*6 to 


Table I 

Chemicai composition of plant materials 


SI. 

No. 

Plant material 

Moisture 

content 

Organic 
matter 
(Dry matter 
basis) 

Carbon 

Nitrogen 

C :N 
ratio 

1 

Berseem 

81*0 

89-2 

51*74 

3-192 

16*2 :1 

2 

Hybrid, nipier 

83-6 

89-4 

51*86 

2-618 

19*8 :l 

3 

0::t 

73-0 

89-4 

51-86 

1-302 

39*8 :1 

4 

Dhi-b grass 

50*4 

87-0 

50*46 

1-211 

41-7 :1 

5 

Paddy straw 

4*0 

81-6 

47*33 

0-433 

109.3 :1 
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89-4%. C:N ratio of berseem and hybrid napier 
Was 16*2 ; 1 and 19*8 ; 1, whereas that of oat 
and dhub grass was 39*8 : 1 and 41*7: 1 respec¬ 
tively. Paddy straw had a wide carbon nitrogen 
ratio of 109-3 : 1 . 

( 6 ) Pla?it Acids Fermentation 
Figure 1 presents the concentration of volatile 
fatty acids formed at 5 days interval upto 20 days 
of digestion of the plant material. It was observed 
that hybrid napier and berseem plant acids had 
higher concentration of volatile, fatty acids as 
compared to oat, dhub grass, paddy straw and 
paddy straw with nitrogen during 20 days 
digestion. 

’>*-» BERSEEM 

4—A hybrid napier 

• - 4 oat 

• -• 0HU5 GRASS 

• -- PADDY straw 

0- 0 PADDY straw ♦NITROGEN 



PIG.I VOLATIUE FATTV acid CONCENTRATION DURING 
ANAEROBIC DIGESTION OF PLANT MATERIALS 

The berseem plant acids concentration was 
5,940 and 12,720 mg as acetic acid per litre on 
the 5th and 20th day of digestion respectively, 
whereas hybrid napier plant acids concentration 
was 5,340 mg and 11,820 mg as acetic acid per litre- 
on the 5th and 20th day of digestion respectively. 
Addition of nitrogen to paddy straw increased the 
plant acid concentration during anaerbic digestion. 

It was observed that the rate of volatile fatty 
acid formation from plant residues decreased after 
5th to 10th days digestion. This might be due 
to low pH which might develop in the plant extract 
during digestion or might be due to end product 
inhibition. 


Figure 2 shows the changes in pH of the 
digesting slurry during 20 days digestion. Tlie 
original buffering capacity as N lactic acid/100 gm 
dry matter of plant materials is given as follows : 
Oat—48*1 ml; Hybrid Napier—36-6 ml; Berseem— 
57*9 ml; Dhub grass—64 • 5 ml ; Paddy straw--r44 ml. 

H ^ BERSEEM 
5—A KYORID NAPIER 

A-A OAT 

«-8 DHUB GRASS 

•—• paddy straw 

0-o paddy STRAW+nitrogen 



PlGZ |=H changes DU ring ^anaerobic DIGESTION OF 

plant materials 


The initial pH of paddy straw was 8*1 which 
decreased to 6*3 to 6*5 during 10th and 15th day 
of digestion and increased to 7*3 on the 20th day. 
The initial pH of dhub grass was 6*5 which, 
decreased to 5*8 from 5th to 10th day and increased 
to 7‘3 on the 20th day. The initial pH of other 
plant materials like oat, hybrid napier and berseem 
ranged from 6*2 to 6-5 which decreased to 
5*2 to 5'3 on the 5th day and further decreased 
to 4-4 to 4-8 upto 20th day. 

It was observed that the pH of the plant 
extract decreased at a faster rate on the 5th and 
10 th day of digestion due to higher rate of plant 
acids formation. The resultant pH changes are 
due to interaction of the buffering capacity of 
plant tissues and the type of the acids formed during 
different periods of digestion. Sarma^ reported 
that the alfalfa plant acids were found to be 
primarily made of Co, C 3 , i-C 4 , C 4 , i-C 5 and C 5 
acids and an unidentified relatively long chain fatty 
acid. 

Table II presents the effect of dilutions at 
different charging time on the rate of plant acids 
(mg) formed from 1 g dry matter of plant 
material and the extent of dry matter loss. 
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Table II 

Production of volatile fatty acids and dry matter loss during anaerobic digesvtion of plant materials 


VFA as nig/g dry matter matter loss Ratio of VFA/dry matter loss 


Si. Tlantmateiial charging time in days chaigingtime in days chaiging time in days 

No. --- 



5 + 15 

10+10 

15 + 5 

20 

5 + 15 10 + 10 15+5 

20 

5 + 15 10 + 10 

15+5 

20 

1. Berseem 

256*8 

319-2 

320-4 

254*4 

73-7 

76*3 

77*4 

72-6 

0-347 

0-418 

0-414 

O*3.^0 

2. Hybrid napier 

235-2 

261-6 

304*8 

236*4 

49-4 

53*6 

59-8 

38*4 

0-476 

0-489 

0-509 

O-Oil. 

3. Oat 

256-8 

273-6 

318-0 

213-6 

53*3 

55-6 

55-6 

53-7 

0-482 

0-492 

0-572 

0-3VS 

4. Dhub grass 

133-2 

247-2 

242-4 

195-6 

47*2 

52*4 

53*2 

46-8 

0-282 

0-472 

0-456 

0-4JS 

5. Paddy straw 

187-2 

204-0 

214-8 

171-6 

23*4 

340 

37-0 

30-0 

0-800 

0- 6C0 

0-581 

0-57: 

6. Paddystraw + 













nitrogen 

202-8 

204-0 

234-0 

1980 

23-0 

40-5 

41 0 

44-0 

0-882 

0-504 

0-572 

0-4:0 


It was observed that when the plant materials were 
digested for 15 + 5 days double charging fermenta¬ 
tion, maximum plant acid recovery was obtained 
ranging from 21*48 tO' 32*04% in the various 
plant materials, whereas, with 20 days continuous 
digestion the plant acid recovery was 17*16 to 
25*44% only. 

In the case of berseem, the volatile fatty acid 
formation during 15 -f- ^ days digestion from 1 g 
dry matter was 320*4 mg with 77*4% dry matter 
loss. The highest plant acid recovery from 1 g dry 
matter with respect tO' other plant materials, viz., 
hybrid napier, oat, dhub grass, paddy straw and 
paddy straw plus nitrogen was found to be 304*8, 
318*0, 242*4, 214*8 and 234*0 mg as acetic acid. 
The corresponding dry matter loss to obtain the 
above quantity of plant acid recovery was found 
to be 59*8, 55*6, 53*2, 37*0 and 41*0%. The 
plant acid recovery per g dry matter loss with 
15 -f- 5 days digestion in respect of benseem, 
worked out to be 0*414 g whereas with other 
plant materials, it ranged from 0-456 to 0*581 g. 

Even though, the C : N ratio of oats and dhub 
grass was closely similar and ranged between 
39*8 and 41*7:1, the plant acid recovery was 
more with oats than dhub grass. The berseem and 
hybrid napier had a C : N ratio of 16*2 : 1 and 
19*8 : 1 and the plant acid recovery ranged from 
320*4 mg and 304*8 mg/g dry matter. It was 
found that, the plant acid recovery from oats with 
15 + 5 days fermentation was 318*0 mg/g dry 
matter and was found to be more than that of 
hybrid napier plant aqid recovery, although the 


oat material had a wider C : N ratio of 39*8: 1. 
The plant acid recovery with paddy straw with a . 
C:N ratio of 109*3:1 was 214*8 mg/g dry • 
matter, whereas with the addition of 2*5% nitrogen, 
the C : N ratio narrowed down to 16*13:1 aiul * 
the plant acid recovery increased to 234*0 mg/ 1 ; 
dry matter. The berseem plant material and the , 
nitrogen supplemented paddy straw had a simihii 
C : N ratio, but the plant acid recovery with berseem 
plant was much higher than the latter. Diirinj 
anaerobic digestion, the plant acid recovery miiy 
depend on the percentage composition of the organic 
fraction of the plant biomass and its biodegradii- 
bility, even though nitrogen factor appears to b: 
partly limiting in some cases. However, the 
supply of available nitrogen is relatively insignificant 
in anaerobic digestion with paddy straw (Acharyafi. 

It was observed that the low pH and resultant 
fatty acid concentration might interfere in the 
plant acid production. Hence, the dilution effect ' 
due to subsequent chargings of water after filtra¬ 
tion on 5th, 10th and 15th days has resulted ia 
higher recovery of plant acids. This might be 
due to the inhibitory action that has been 
neutralised by subsequent charging, which other¬ 
wise would have interfered with bacterial action 
on substrate during conversion into plant acids. 

(c) Bmgas Production from Plant Acids 

Table III presents the biogas yield from berseem 
plant acids during 10 days methanogenic digestion 
at 35° C. The total biogas yield with plant acid 
charging at the rat^ pf 1*0, 1*2, T5, 2*0, 2*25 and 
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Table Ill 

The yield ofhiogas (litres) with single and triple charging rates of berseem plant acids (g as acetic acid) 


Si. Observation 
No. 



Single charging 



Triple charging 

1-0 

1-2 

1-5 

2-0 

2-25 

2-5 

1-2 

1. Biogas yield (1) 

0-680 

0-936 

1-120 

M19 

1-214 

M46 

1-025 

2.'Biogas (l)/g 
p.ant acid 

0-680 

0-780 

0-746 

0-559 

0-544 

0-458 

0-854 


2*5 g/Htre cattle manure slurry was 0-680, 0-936, 
M20, 1-119, 1-214 and 1-146 litres. The biogas 
yield per g plant acid worked out to be 0-680, 
0-780, 0-746, 0-559, 0-544 and 0-458 respectively 
foT the above charging rates. The berseem plant 
acid charging at the rate of 1-2 g yielded the 
highest biogas recovery. When 1-2 g plant acid 
was charged in three instalments at the rate of 
0-4 g on the 0 hr, 3rd day and 6th day of 
methanogenic digestion at 35° C, the biogas yield 
during 10 days digestion was 1-025 litres. Hence, 
with triple charging of l-2g of same plant acid 
the biogas yield increased from 0-780 to 0-854 
litres as compared to single charging. The biogas 
samples comprised of 58-0% m:thane, 28-0% 
carbon diO'Xide, 1-0% carbon monoxide, 6-0% 
oxygen, and 7-0% of other gases like hydrogen 
and nitrogen. Sarma"^ obtained a biogas yield of 
0-85 to 1-07 litres/g of lucerne plant acids added 
which comprised of 50 to 52% methane. 

With the highest berseem plant acid recovery 
during 15 + 5 days digestion and a biogas yield 
of 0-854 litre/g acid, the biogas that could be 
obtained/kg dry matter of berseem plant worked 
out to be 9-66 cu.ft. Assuming the above biogas 
yield from other plant acids also, the biogas yield 
that could be obtained from hybrid napier, oat, 
dhub grass, paddy straw and paddy straw plus 
2-5% nitrogen worked out to be 9-19, 9-59, 7-46, 
6-48 and 8-06 cu.ft./kg dry matter of the plant 
materials respectively. Ssirma*^ obtained a biogas 
recovery of 10-45 cu.ft./kg dry matter of alfalfa 
hay in two stage digestion with NaOH addition in 
the first stage digester for higher plant acid recovery. 
Pfeffer and Khan« reported that heat and caustic 
pre-treatment could yield 20% increase in biogas 
production from fermentation of organic municipal 


Table IV 

Chemical composition of biogas 


SI. Constituents Percent 

No. 


1. 

CHj 

58-0 

2. 

CO, 

28-0 

3. 

CO 

1-0 

4. 

o, 

6-0 

5. 

N 2 ,Ho etc. 

7-0 


refuse. It is concluded that crop residues could be 
efficiently converted into methane by twO' stage 
anaerobic bacterial fermentation in the context of 
conversion of solar energy into fuel gas. 
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5, 7-DIMETHYL APIGENIN 4'-0-i8-D- 
GLUCOPYRANOSIDE FROM 
SACCHARUM OFFICINARUM LEAVES 

A LARGE number of steroids have been reported to be 
present in the leaves of Sac^amm officinarftm by 
Sukhdev et aiy. During the present work a flavone 
glycoside has been isolated and studied. Air dried 
leaves (5 kg) were extracted with boiling ethanol. The 
concentrated extract was subsequently fractionated into 
(i) petroleum ether soluble, (ii) ether soluble and 
(iii)ethjyl acetate soluble fractions. Petroleum ether 
fraction contained only steroids. The ether and ethyl 
acetate fraaions were found to contain the same 
substance, as shown by mixed thin layer and paper 
chromatography. These fractions were combined, 
concentrated and excess of petroleum ether was added, 
when a cream coloured solid precipitated out. It was 
crystallised from, ethyl acetate-petroleum ether mix¬ 
ture as minute prisms, m.p. 190 - 92 '' (deeomp.), 
analysed for C 23 H 240 ]^q, yield 0*025%. 

Positive Molisch test and negative test with Fehling 
solution and aniline hydrogen phthalate indicuced its 
glycosidic namre. Acid hjydrolysis with 1% sulphuric 
acid gave D( + )-glucose and a pale yellow aglycone, 
C 1 TH 14 O 5 , m.p. 292°. 

The aglycone responded to all the characteristic 
colour reactions for flavonoids. Its at 325 nm 

(band I) and 264 nm (band II) are characteristic 
of flavones. It analjysed for two methoxyl groups 
(Zeisel method), supported by the IR peaks at 1,170 
and 2,850 cm-^. The aglycone formed a mono acetate 
showing thereby, the presence of one free hydroxyl 
group. It gave neither any positive colour nor any 
fluorescence with oxalic acid in presence of boric 
acid^’S, indicating thereby the absence of free 5~OIT 
group. This was also in conformity with its UV 
spectrum taken in presence of aluminium chloride"^, 
when no bathochromic shift of either band was obser¬ 
ved. Negative test with valillin—HCl indicated the 
absence of free 5 , 7 -dihydroxy groups. No bathochro- 
mic shift on addition of fused solium acetate suggested-'^ 
either absence or a substituted hydroxyl at position 7 . 

A large bathochromic shift of 53 nm of band I on 
addition of 0*002 M sodium erhoxide fixed the posi¬ 
tion for free hydroxyl group<^ at 4'. Alkali fission of 
the agI|ydone yielded :p-hydrxy benzoic acid and di¬ 
methyl phloroglucinol, confirming the presence of free 
hydroxjyl at 4' position and the two methoxyd groups 


at 5 and 7 positions. The methyl ether of the aglycone 
also gave anisic acid on neutral permaganace oxida¬ 
tion. Therefore, the aglycone was identified as 5 , 7 - 
dimethyl apigenin. 

The only alternative for sugar linkage in the agl/' 
cone is at position 4'. The glycoside could be hydro¬ 
lysed with emulsin, indicating the nature of the gh- 
cosidic linkage as yj. The diazomethane methylated 
glycoside on periodate oxidation consumed two moles 
of periodate per mole of the glycoside methyl ether 
with liberation of one mole of formic acid. This 
result corresponds to pyrunose form of the ring in 
glucose. Therefore, the glycoside is 4'~0-^-D-gIu- 
copyranoside of 5, 7-dimeth|yl apigenin (I). The 
same gl^ycoside has earlier been reported in the peel¬ 
ings of sugarcane'^."^. 
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THERM J DYNAMIC INVESTIGATION OF THE 
RARE earth chelates OF 
o-(a- 2 -OXOPKOFYLBENZYLlDENElMINO) 
ETHAN ESULPHONiC ACID 
A SURVEY^’- of the literature has indicated that no 
work has been done on the La (III), Ce(III), Pr(III), 
Nd(III), Sm(III) and Gd(III)-chelates of o-(cx:-2- 
oxopropylbenzylideneimino) ethanesulphonic acid 
(HoOE) derived from benzoylacetone and taurine. 
Hence the work on the thermodynamic studies of these 
chelates was undertaken. The measurements were 
carried out by Calvin-Bjerrum pH-titration technique 
as used by Irving and Rossotti^ at 25°, 30° and 35 ° C 
in aqueous-media having low ionic strengths (/^nrO-l, 
0-5 and O-OIM NaClO^). 

The apparatus and the reagents employed were the 
same as reported earlier'^. HoOE was synthesized by 
the usual procedure® and its aqueous solution was 
used. 

The following mixtures (total Vol. 25*0 ml.) were 
titrated against standard carbonate-free sodium hydro¬ 
xide ( 0 * 1 M), and the titration curves had the usual 
shapes (i) 5-0 ml 0-01M HCIO 4 + 2*5 ml I'OM 

NaClO^ + 17*5 ml water, (ii) 5*0 ml O-OIM 
HCIO 4 + 2-5 ml 1-OM NaC 104 + 10*0 ml 0-01 M 
HoOE + 7-5 ml water, (m) 5-Oml 0*01M HCIO4 + 
2-5 ml 1-OM NaC 104 + lO-Oml O-OIM H>OE + 
2*0 ml O-OIM(III) -J- 5*5 ml water. 

The disso'.iation constants of HoOE and the stability 
constants of its rare earth chelates were obtained at 
different ionic strengths and temperatures. The for¬ 
mation curves of the metal chelates suggest the forma¬ 
tion of 1 : 2 complexes. The stabilities of the meml 
chelates follow the order L,(III) < Ce(III)< Pr(IIT) 
< Nd(III) < SM(III) < Gd(III) in agreement with 
lanthanide contraction. 

The thermodynamic stability constants were obtained 
by the extrapolation of the experimentally obtained 
constants to zero ionic strength in the plots between 
log of stability, constants against where is the 
ionic strength. The values of thermodynamic stability 
oonstants thus obtained for La (III), Ce(III), Pr(III), 
Nd (III), Sm (III) and Gd (III) —chelates are respec¬ 
tively : 14-10, 15*70, 17-05, 17*75, 18*45 and 18-70 
at 25° C; 14-30, 15*80, 17-20, 17*80, 18*55 and 

18*85 at 30° C and 14*45, 15*95, 17*30, 17*95, 

18*70 and 18°90 at 35° C. The values of AG-° (in 
K. Cals/mole) for . these chelates at 25°, 30° and 
35° C respectively are : La(III) (19*23, 19*83, 

20-37); CE(III) (21*41, 21*91, 22-49); Pr(III) 

(23-25, 23*84, 24*39); Nd(III) (24*20, 24*68, 
25*30); Sm(III) (25*16, 25-71, 26*36) and 

Gd(III) (25*50, 26 * 13 , 26*65). The more negative 


values of AG° at 35° than at 25° or 30° C indicate 
endothermic nature of reactions. 

Harned ef al^ gave the relation between log Kj” 
and temperature .is (pK^—ct~) = — 2c^t 
— C0-). A plot of (pK“ — ct2) Vs t must be linear 
and this was found to be true in the present case. The 
values of 6 and for H^OE were found 254*6° C 

and 16*36 respectively. AH values evaluated from 
Harned’s equation were found by calculation as 9*33, 
9*44 and 9*54 at 25°, 30° and 35° C, respectively. 
These values are found in agreement with those 
obtained from Gibb's-Helmholtz equation. 

The authors are thankful to UGC, New Delhi, for 
the award of fellowship to one of them (PKK). 
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REDUCTION OF THIOPHOSPHORYL FLUORIDE 

AND THIOPHOSPHORYL CHLORIDE WOH 
HYDRAZINE HYDRATE 

Hydrazine hydrate is a powerful reducing agent^. 
Recently it has been shown that elemental sulphur 
undergoes reduction to hydrogen sulphide quantita¬ 
tively-. It is of interest to see whether bound sulphur 
also would undergo such reductions. Preliminary 
experiments indicated that thiophosphoryl fluoride and 
thiophosphoryl chloride would undergo reduaion 
quantitatively giving rise to hydrogen sulphide and 
phosphorus trihalides. These reactions are found to be 
highly exothermic. It is therefore necessary to allow 
the reactants to mix at lower temperature and gradually 
warm upto room temperature (25° C). The phos¬ 
phorus trihalides formed undergo further hydrolysLs 
forming phosphorus acid and hiydrofluoric/hydrochloric 
acid. These acids reaa further with hydrazine hydrate 
to give respective salts. 

Experimental 

Redaction of thiophosphoryl fluoride: Pure thio- 
phosphofyl fluoride (PSF^) is prepared^ and 
stored in glass glvobes fitted with suitable ground 
glass joints and stopcocks. A known amount of tfee 


Cun* Sd.—4 
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gas is frozen with liquid nitrogen and the reaction 
vessel is evacuated. 2 ml of h,ydra 2 ine hydrate is 
sucked into the reaaion vessel. The reactants are 
allowed to attain room temperature slowly. A brown, 
solution is formed. The contents are left aside for two< 
hours for completion of the reaction. At the end of, 
this period, two bubblers one containing sodium- ^ 
hydroxide (2N) holding cadmium hydroxide suspen¬ 
sion (for the absorption of hydrogen sulphide) and 
the other containing mercuric chloride solution (5%) 
(for the absorption of phosphine) are attached. 
Reaction mixture is then warmed and the gases libe¬ 
rated are swept in a current of nitrogen through the 
bubblers. The rate of evolution of hydrogen sulphide 
is enhanced by the addition of 2N hydrochloric acid 
(20 ml). The flushing is continued for about an 


spectrophotometrically using ceric sulphate^- Thi' 
analytical results obtained are presented in Table I. 

R.eductio'fi of thiophosphoryL chloride : Put*' 

thiophospnoryl chloride is prepared by the addition 
'^of sulphur to phosphorus trichloride in the preseno' 
^of anhydrous aluminium chloride'^. A known 
^imount (about 200 mg) of thiophosphoryl chloride is 
created with 2 ml of hydrazine hydrate. As in the 
earlier case, a vigorous exothermic reaction secs in. 
The reaction is controlled by cooling. Hydrogen sul¬ 
phide formed and traces of phosphine produced an- 
estimated as in the earlier case. The chloride i^i 
determined bV Volhard’s method® in the same aliquot 
used for phosphorus estimation after filtering off the 
ammonium phosphomolybdate. The analytical results 
are presented in Table I. 

E I 


Reduction of thiophosphoryl fluoride cud thiophosphoryl chloride by hydrazine hydrate 


Compound 

Trial 

No. 

Amount of 
compound 
t 2 .ken 
in mg 

Total sulphur 
in mg 

Total phosphorus 
in mg. 

Total fluoride Co)/ 
chic ride (b) in mg 

Expei i- 
mental 

Calcu¬ 

lated 

Expei i- 
mental 

Calcu¬ 

lated 

Expei i- 
mental 

Calcu- 

lated 

a, PSF 3 

1 

75-50 

20-26 

20-17 

19-38 

19-48 

35-50 

35- 86 


2 

101-20 

26-90 

27-03 

26-04 

26-11 

48-CO 

48-C6 


3 

150-00 

39-75 

40-06 

38-69 

38-71 

71-CO 

71-25 

b. PSCI 3 

1 

203-CO 

38-70 

38-62 

37-07 

37 - 30 

126-70 

128-CO 


2 

298-20 

56-02 

56-26 

54-34 

54-64 

186-82 

188-50 


3 

335-70 

63- 62 

63-66 

61-41 

61-50 

209-30 

211-30 


hour. The bubblers are disconnerted. The cadmium 
sulphide is estimated iodometrically^ for the sulphur 
content. The phosphorus content of the evolved 
phosphine is estimated iodometrically^. It is observed 
that only traces of phosphine is liberated (less than 
0 *5% of the total phosphorus). 

After removing the gaseous produas, the contents 
of the reaction vessel are made upto a known volume 
(100 ml) and aliquots are taken for the estimation 
of phosphorus and fluoride. Hydrazine present in the 
aliquot is oxidised By refluxing with hydrogen peroxide. 
This treatment will oxidise phosphite partially to 
phosphate. For complete oxidation, the solution is 
refluxed with concentrated nitric acid when all the 
phosphite gets oxidised quantitatively to phosphate. 
The phosphate formed is estimated by phosphomolyb¬ 
date method^. In another aliqcot, fluoride is estimated 


From the analytical results in Table I, it is evidenr 
that hydazine hydrate reduces thiophosphoryd fluoride/ 
chloride quantitatively The pentavalent phosphorus 
getting reduced to trivalent state. This reaction can bv 
used as a method for the estimation of thiophosphoryl 
fluoride/chloride. 
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SPECTROCOLORIMETRIC STUDY OF THE 
COMPLEXATION REACTION BETWEEN 
MOLYBDENUM(Vl) AND RESACETO- 
PHENONE OXIME 

ResACETOPHENONE oxime (2, 4-dihydroxy aceto¬ 
phenone oxime) forms chelates with many metal ions. 
This reagent is widely employed in these laboratories 
for the estimation of many metal ions^"" as well as 
anions such as fluoride^’-'^. The present paper describes 
the results on the composition and the stability con¬ 
stant of the complex between molybedenum(VI) and 
the oxime in rydrochloric acid medium. The yellow 
complex is formed from buffer solutions of pH 1 to 4 
and also in unbuffered dilute acid solutions. The 
spectra in the visible range (400-700 nm) of the 
complex showed maximum absorbance at 400 nm. The 
absorbance of the complex is found to be higher in 
HCl medium as compared with other acid media 
(Table II). Even though it is not easy to assign speci¬ 
fic reasons for the higher extinction in HCl medium, 
the (polymeric <±monomeric) equilibrium of the 
molybdate species seems to play a significant role^<^. 
Hence the detailed studies are carried but at 400 nm 
and in 4 X 10"^ M HCl medium. This method is 
simple and rapid. Further the colour is formed rapidly 
and is stable for several days. The present method 
offers advantages over several methods reported in 
the literature since these methods generall ,7 involve 
extraction. 

Resacetophenone oxime was prepared by the stan¬ 
dard procedure^!’!- and its solution was prepared in 
50% aqueous ethanol. All the other chemicals used 
were of BDH Analytical Grade. 

Experimental 

Effect of pH .—A mixture of 2 ml of Mo(VI) (2 X 
10-2 M), 1 ml of the oxime (0*1 M) and 5 mi of the 
buffer solution (pH 1-10) were taken in 25 ml measur¬ 


ing flasks and in each case, the volume was made up to 
the mark with distilled water. The absorbance of the 
reaction mixture was measured at 400 nm. and the 
results (Fig. 1) show that the yellow colour increased 
with pH and remained constant in the range 2-4. 



pH 


Fig. 1. Plot of pH us. absorbance. 

Effect of the oxime .—Different amounts of the oxime 
were added to a constant amount of the metal ion in 
4 X 10-^ M HCl and the absorbance of the resulting 
solutions was measured at 400 nm. and the data 
(Table I) indicated the metal ; ligand ratio as 1 : 2*5 
for quantitative results. 

Table I 

Effect of ligand concentration on absorbance 
[Mo (VI)] ==1-6 X 10-:^ M 
JHCi] = 4 X JC-^M 


Met.-’.l 

: Ligc.nd 

Absoibrnce 

1 

1 

0-23 

1 

2-5 

0‘39 

I 

5 

0-40 

1 

10 

0-42 

1 

20 

0-44 

1 : 

30 

0-45 


Applicability of Beer’s Law .—Linear plot is obtained 
between the absorbance and the amount of the metal 
ion upto 230 ppm of the metal. 

Composition jund Stability Constant of the Complex.— 
Job’s continuous variation methodic, molar ratio 
methodic, slope ratio method^5^ and the limiting 
logarithmic method^®, indicated the composition of the 
complex as 1:1. The stability constant of the complex, 
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Table li 

Effect of various acids on the absorbance 
’[Mo (VI)] = 1*6 X 10-3 M 
[Acid] = 4 X 10-3 M 
[Oxime] = 4 x 10-3 


Acid 

Absorbance 

HCi 

10-39 

H 3 SO 4 

0-29 

HC 104 

0-31 

HNO 3 

0-18 

H 3 PO 4 

Very little 

CH 3 C 00 H 

0-27 

CH 3 • CH, ■ COOH 

0-24 


calculated using the data obtained in Job’s method is 
1 X 10^. 


Effect of Diverse Ions .—It was found that K+, Nci’^' 
Cr, NO3", S04=, I" did not interfere and oxalate, 
tartrate, citrate, phosphate; borate, acetate, EDTA, Fe3 + 
and Al^"^ interfered. W^ + , and interfere 

when their respective concentrations exceed 1S4, 1-5 
and 15 ppm. Cr^ 1 - and fluoride interfere if the 
amount exceeds 1-5 and 150 ppm respectively. Fe3+ 
(< 18 ppm) is successfully maked by the addition 
of fluoride (>150 ppm). Higher amounts of can 
eflectively be masked by potassium iodide and the 
iodine liberated is removed by adding the just 
sufficient amount of sodium thiosulphate solution. 
A 40 fold excess of Zn^ -• , Mn^ +, Cd- , and Ni-' ^ 
do not interfere. ^ 

The pre^ient method can therefore be employed for 
the analysis of molybdenum in high speed and alloy 
steels. 

One of the authors (GAH) is grateful to CSIR 
(India) for the award of a Junior Research Fellowship. 
Chemical Laboratories, G. ABDUL HUQ. 
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A SPECIFIC SPOT TEST FOR PALLADIUM 
USING DiPHENYLDlSULPHlDE 
2:2'-DlCARBOX\LlC ACID 

During the course of our studies on the reactions of 
thio-salidylic acid with metal ions, it was observed 
that the oxidised product of this compound, viz., 
diphenyldisulpride 2 : 2 '-dicarboxylic acid {yielded a 
coloi* reaction with palladium but not with other 
metal ions. Since the reagent is eas^ to prepare and 
the reaction is found to be highly specific for palla¬ 
dium, its potentialities as a spot test reagent for 
palladium were investigated. 

Experimental—Reagents : 

Palladium chloride solution : Palladium chloride 

solution (1 ml -- 0*5 mg) was prepared using John¬ 
son & Matthqy sample. The strength of the solution was 
asicertained gravimetrically using dimethylglyoxitne^. 
More dilute solutions were prepared from this stock 
solution. 

Diphenyldisulphide 2\T-dicurhoxylic acid solution : 
{a) This reagent could be prepared starting from 
o-amino benzoic acid and sodium disulphide^. A 
0*1% (W/V) solution in absolute alcohol was used. 
{h) The reagent could be more conveniently pre¬ 
pared starting from thiosalicylic add as follows : 

Thiosaliclic acid silution, in al,cohol (5 ml of 1%) 
was taken in a centrifuge tube and treated with 
hjydrogen peroxide. A white precipitate separated out. 
It was' then centrifuged, the precipitate washed thrice 
with alcohol (5 ml each time) and agpin shaken up 
with alcohol to obtain the saturated solution of the 
reagent. The solubility of the reagent in absolute alco¬ 
hol was about 150 mg per 100 ml of alcohol. 

Procedure : A drop (0*04 ml) of the palladium chlo¬ 
ride solution which is not more than 0* 05 M with res¬ 
pect to hydrochloric adid (but of an|y concentration 
with respea to other mineral acids) is placed on a spot 
plate and treated with a drop of the reagent solution. 
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An orange red to red color develops depending upon 
the amount of palladium. 

Limit of identification =: 0-8 7 

Dilution limit 1 : 50,000 

Effea of foreign ions: 

The influence of many cations and anions was 
studied by preparing solutions such that each drop 
contained 0*8 7 of palladium and varying amounts 
of foreign ion. Since the usual process of bringing 
palladium into solution results in the chlorides of 
metals, the foreign metals added were in the form of 
chlorides except in cases where their low solubilities 
prevented their use. The tolerance limits of various 
foreign ions are given in Table 1. It is interesting 


Table I 

Tolerance limits of foreign ions 
Pj.ll:-dium present in one drop (0-04 ml) = 0- 8 y 


Cation 

Tolerance 
limit, mg 

Anion 

Tolerance 
limit, mg 

All (III) 

0-5 



Pt(IV) 

0.5 

Chloride 

3*0 

Rh (111) 

0-16 

B-omide 

1*6 

AgO) 

lO-O 

Iodide 

3*2 

Te (IV) 

2-0 

Fluoride 

5*0 

Mn (11) 

5-0 

Cyanide 

0*004 

Co (LI) 

5-0 

Oxalate 

0*05 

Ni(n) 

1-6 

Tartrate 

2*0 

U(VI) 

0*8 

edta 

0*2 

cuax) 

3*2 

Sulphate 

all concen¬ 




trations 

Zn(10 ' 

2*5 

Nitrate 

all concen¬ 




trations 

Fe (III) 

50 



NH 4 (I) 

2*5 



Pb (II> 

10*0 



Mo (VI) 

2*5 



Ca(lr) 

2*5 



Mg (II) 

2*0 



Tl(l) 

5*0 



Al (IH) 

3*0 



BeCH) 

2*5 



Ti (IV) 

3*0 



Hg(II) 

1*5 




to observe that chloride ion exerted a limiting ‘ effea 
on the color reaction. But for this, the tolerance limits 
of several metal ions would have been several times 
more. For example, the tolerance limit of Mg + + ion 
when added in the form of chloride was 2 mg/0*8 7 
Pd, whereas it was found that even 10 mg of it could 
be tolerated when the sam<e was added in the form 
of nitrate. Similarly the color development was in¬ 
hibited when the hydrochloric acid concentration was 
greater than 0-lM whereas the reaction was even 
more sensitive in the presence of sulphuric, nitric, 
perdihloric and acetic acids at all concentrations. 
Hence in presence of excess hydrochloric acid or 
metal chlorides, the solution can be evaporated to 
near dr|yness in a microbeaker with one or two drops 
of concentrated sulphuric acid over hot water bath. 
The residue, after dissolving in the minimum amount 
of water, can be tested for palladium. Conversion of 
chlorides to sulphates is very smooth in the case of 
several base metals. This incidentally helped in over¬ 
coming the difiiculty in observing the color change 
due to palladium in the presence of colored salts such 
as iron (III) chloride. Iron (HI) also gave a color 
reaction when the acid concentration was as low as 
0-01 M. But this reaction was suppressed by either 
slightly increasing the acidiijy or by the addition of a 
drop of 1% potassium bifluoride solution. 

Several spot tests are reported for palladium based 
on color development with organic reagents as wiell 
as catalytic action of palladium. Among these, the 
spot test involving the use of dimethyglyoxime (iden¬ 
tification limit: 0*05 7) is popular^. But this spot 
test is based on the proteaive action of palladium 
complex over the red nickel complex and this is res¬ 
ponsible for the high sensitivity. However, the direct 
interaction qf palladium and dimethylglyoxime yield¬ 
ing an yellow colored precipitate is not as sensitive 
as with the present reagent. Moreover, gold does not 
interfere with the present reagent. 

Dept, of Chemistry, S. C. SOUNDAR Rajan. 

Sri Venkateswara B. V. Narayana. 

University, N. AppALA Raju. 

Tirupati 517 502, India. 

October 26, 1977. 
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SYNTHESIS OF 1. 5-BIS HYDROXYETHYL)^ 
DECAPHLNYLPENTASIJLANE 
A VARIETY of silyl-substituted carbinols has been pre¬ 
pared by the action of silylmetallic reagents on 
aliphatic aldehydes^^, aliphatic ketones^’^ and with 
acid chlorides-. Tetrahydrofuran and trimethylene 
oxide were also cleaved by silyllithium reagent to 
4- and 3-silyl-substituted carbinols5.<5j respectively. The 
formation of j^-silylcarbinols were also reported from 
the reaction of tripheniylsilyllithium with epoxides 
such as ethylene oxide, propylene oxide, etc.*^. 

In an extension of the above work, the readtion of 
1, 5-dilithiodecaphenylpentasilane (III) with ethylene 
oxide was studied. 

1 1 

1 . rL LKSiPh.-.!. 

.'j; 

Decaphenylcyclopentasilane^ (I) was prepared by the 
interaction of lithium and dichlorodiphenysllane in 
tetrahydrofuran (THF). Lithium cleavage of (I) in 
THF gave a solution of 1, 5-dilithiodecaphenyIpenta- 
silaneS(II), To a cold solution of (II), a cold solution 
of ethylene oxide in THF (using dry ice in the jacket 
of the addition funnel and under nitrogen atihosphere) 
was added till the Gilman Colour Test^ was negative. 
After the usual work up, a viscous residue was 
left whidh was chromatographed. Hhen eluted with 
carbon tetrachloride, decaphenylcyclopentasilane was 
obtained and identified by mixed melting point with 
an authentic sample of (I). From acetone elute 14% 
yield of 1, 5-bis (yS-hydro3dyethyl)-decaphenylpenta- 
silane(III) was obtained, m.p. 169° (from methanol). 
Depression of melting point was recorded when (III) 
was mixed up with 1, 5-dihydroxydecaphernylpenta- 
silane^o (m.p. 172°). The I.R, spectrum of (III) 
showed peaks at 6*9, 8*9 and 14At due to Si-Ph 
group and a broad peak centred at 3 due to OH 
group. The analytical data were also in good agree- 
ent with the carbinol struaure (III). The yield of 
(III) did not improve when the same reaction was 
carried out in ben2ene or benzene-THF mixture as 
solvent. The latter fractions of acetone, eluted only 
oils which were combined and distilled to give oily 
polymeric material b.p. 60-70°/15 mm., from which 
no definite compound • was isolated. 

The author thanks Dr. Henry Gilman, Iowa State 
University, Ames, Iowa, U.S.A., for providing research 
facilities and for his keen interest and encouragement 
during the investigation. The research was supported 
by the Unitell States Air Force under contract 
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November 29, 1977. 
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A NOTE ON THE SYNTHESIS OF SOlVIIv 
NEW MEROCYANINES 

Brooker and Kendall! ’2 in 1935 have describf.^'' 
new series of dyes, known today by the general ii'.ur 
'‘Merocyanines”. Many of these dyes are valuai ' 
photographic sensitisers. Several such dyes have 
synthesised by Glauert and Mann^, Glauert, iVfan:' 
and Wilkinon^, Braunholtz and Mann^, Ittyerah .v.- 
Mann®, Abraham Thomas and Ittyerah'^, and I L ? 
and Ittyerah^. This communication deals with sf - 
synthesis of some new merocyanines by the concit-iv. . 
tion of 1:6 dioxojulolidine and 8-methyl-I : 6-dio^*- 
julolidine with ^-diethylamino-benzaldehyde, 2-meflt^ ; 
4-N : N-dimethylamino-benzaldehyde and 2-meth'yI •. 
N :.N-diethylamino-benzaldehyde. 1 : 6-Dioxojulciliiij’i 
and S-methyl-1 : 6-dioxojulolidine used in these curt 
densations were prepared according to the procedure rr- 
commended bjy Braunholtz and Mann^. The ketoaraint 
were condensed with the tertiary amino ben?.i" 
dehydes in presence of a trace of potassium hydroxui. 
in ethanol. All the compounds are highly colour^ ; 
ranging from bright yellow to bright orange. 
compounds are recrystallised from acetone or ethanu!. 

The analytical results, m.p., etc, of these merocnM 
nines are given in Table I. 
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TABLE I 


SI. Name 

Formula 

MP 

Yield 

Nitrogen % 

No. 

°C 

% 

Found 

Calc. 

1 . 2:5-bis-(p-diethyIamino benzyiidene)-R. 

^ 3411371^302 

194 

57*14 

8*32 

8-09 

2. 2: 5 -bis-( 2 -m 3 thyl- 4 -N: N-dimethylamino- 
benzylidene)-R 

C 32 H 33 N 3 Q 2 

220 

48*14 

8-50 

8*55 

3. 2:5-bis-(2-methyI-4-N : N-diethylamino- 
benzylidene)-R 

.C 3 GH 41 N 3 O 2 

178 

43*4 

7*47 

8-18 

4. 2: 5 -bis-(/ 7 -diethylamino-benzylidene)“R' 

C 35 H 39 N 3 O 2 

223 

29*41 

7*64 

7*88 

5. 2:5-bis-(2-methyI-4-N : N-dimethyl- 
lamino-benzylidene)“R' 

C 33 H 36 N 3 O 2 

214 

29*09 

8*34 

8*32 

6 . 2:5-bis-(2-methyI-4-N: N-diethylamino- 
benzylidene)-R' 

C 37 H 43 N 3 O 2 

173 

66*03 

8-61 

8*23 

R = 1 ; 6 ->Dioxojulolidine. 

R' = 8 -Methyl-l 

: 6 -dioxojLilolidine. 
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ANTIVIRAL PROPERTY OF TEA 

While screening substances for antiviral property, 
we found that an infusion of tea leaves inhibits 
the growth of several species of enteroviruses in 
cell culture. Four different commercial brands of 
tea leaves or '’dust” yielded similar results ; 
therefore experiments with one brand are 
reported here. An extract wes made by adding 
boiling distilled water to tea leaves in the 
proportion of 3 ml to 1 gm, allowing to stand at 
room temperature for 1 hour, collecting the 
supernatant and passing through a bacterial filter. 
The pH was adjusted to 7 with IM NaOH. 

Cell cultures were prepared from kidneys of 
bonnet monkeys {Macaca radiata) as described 
previously!. Undiluted tea extract was toxic to 
these cells ; 0-1 ml of 1 :2 dilution in cell culture 
maintenance medium (MM) was not toxic to cells 
in tubes containing 1 ml of MM. Strains of our 


stock viruses were obtained -from the Centre for 
Disease Control, Atlanta, U.S.A., passed in ceil 
culture and stored frozen in the laboratory. 

Stock virus suspensions were diluted in serial 
decimal steps in MM. To one set of dilutions 
equal volumes of a 1:2 dilution of tea extract 
and to another parallel set, equal volumes of MM 
were added and all tubes were held at 4° C for 
1 hour. Quadruplicate tubes of cell culture were 
inoculated with these mixtures and they were 
examined for cytopathic effect daily for 7 days. The 
resultant infectivity titres of control and tea- 
treated viruses, calculated according to a standard 
formula^ are presented in Table I. 

Table I 

The effect of tea infusion on the infectivity titres 
of enteroviruses 

Infectivity titre of virus 
(TClDso/ml) 

Virus species-Percent 

Control Tea-viri's inhibition 
mixture 


Poliovirus type P 

1(7 

106*33 

79 

Poliovirus type 2 

10 " 

103*33 

99-98 

Poliovirus type 3 

106*5 

103*66 

99-86 

Coxsackievirus B, 




type 1 

106*66 

103 

99-78 

Coxsackievirus B, 




type 2 

106*33 

102*33 

99-99 

Echovirus type 7 

106*33 

105*66 

78 

Echovirus type 11 

106*33 

103*6 

99-85 
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Table U 


The effect of tannic add and caffeine on the Infectivity litres of enteroviruses 


Inrectivity tit.e of vin s (TCID^o/ml) Per cent inhibition by 



Conti cl 

VilUs-t r.nic 
acid mixt^-ie 

Vi] t s-c: .fit ine 
mixtiie 

Tlxnic acid 

Cuficine 

Poliovins type 2 


1C6-G6 

106-5 

97-9 

85 

Poliovii t s type 3 

J(;5-33 

104-66 

<1C2 

78 

>99-95 

Coxs' ckieviiv-s B, type 1 

lC6.e« 

104*33 

103-33 

95-4 

99-54 

Cox sckicVi. i s B, type 2 

lOs-5 

103 

103 

99-69 

99-96 

Echovin s type 11 

1&« 

103*5 

lO'- 

99-69 

90 


Seven sp:cies of viruses were tested and over 
99-75% inhibition was observed with 5 of them. 
Two agents, namely poliovirus type 1 and echovirus 
type 7 were not inhibited to a similar extent. 
These results have been further confirmed in that 
the same dilution of tea extract completely 
inhibited 100 TClD-f, of each of the 5 sentitive 
virus species, but not poliovirus type 1 or echovirus 
type 7. 

Commercial tea is manufactured from the tender 
leaves of Camellia theifera The main constituents 
of its infusion are caffeine, theophylline, theobromin, 
xanthine, tannic acid^ gallic acid and certain fats 
and oils^. Therefore we examinid if some cf 
these compounds have antiviral properly. Theo¬ 
phylline and theobromm did not inhibit the grew h 
of viruses, but both tannic acid and caff.ine were 
found to be antiviral. . The results of experimenis 
along the same lines as described before, but 
using tannic acid (0*1%, w/v) and caffeine 
(2%, w/v) instead of tea, are summarised in 
Table 11, AIT the species of viruses inhibited by 
tea were found to be also inhibited to varying 
degrees by tannic acid and/or caffeine. Although 
tannic acid is known to have antiviral properties^, 
we are not aware of any earlier reports of such 
property attributed to caffeine. Further studies arc 
in progress. 

This investigation was supported by a grant from 
the . Research Funds of the Christian Medical 
College, Vellore. \ 

The Enterovirus Laboratory, T. Jacob John. 

Christian Medical College P. Mukundan. 

Hospital, Vellore, 

December 23, 1977, 
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AN INDIGENOUS UV PHOTOELECTRON 
SPECrUOMETER 

In this communication we would like to briefiiy report 
the successful design and fabrication of an indigenous 
UV Fhotoelectron Spectrometer for the study of 
electronic structures of atoms and molecules in gis or 
vapour phase. The spectrometer consists of a helium 
lamp, a 127° cylindrical sector analyser and an 
electron detector. ' The helium discharge tube com¬ 
prises of two water-coolel aluminium electrodes con¬ 
nected through 1-5 mm dia, 40 mm long quartz 
capillaryi. Helum gas is introduced with a fine 
needle valve and pumped at the .end of the discharge 
capillarj/. The lamp is operated by a 1’5 kV DC 
supply at 75 mA current to give Hel (584 A, 21-22 
eV) resonance radiation. Hel radiation is collimarcd 
to the photoionization chamber through a 1 mm dia., 
30 mm lang Byrex glass capillary. By reducing the 
gas pressure in the discharge aibe, Hell (304A, 
40*8 eV) radiation could be obtained. The reaction 
chamber itself is a 6 mm diameter stainless steel tube 
connected to the reaction gas inlet and pumping 
system to maintain a gas pressure of about 1 mm. 

The energy analyser s'ystem consists of 127° cylin¬ 
drical sectors^ (60-3 mm mean diameter, 60 ram 
long) separated by 12 mm. Slits of 1 mm X 70 mm 




Letters to the Editor 


16l 


Vol 47, No. 5 1 
March 5, 1978 J 

are used for both the inlet and the outlet for elec¬ 
trons and the analyser is used in the dispersion mode. 
The entire analyser assembly with a copper Faradaiy 
cup electron colleaor and the heh‘um lamp are 
mounted on a Si-" dia aluminium flange fitted on to 
the spectrometer chamber. The spectrometer chamber 
can be pumped to a base vacuum of 10"^ torn The 
spectrometer chamber region has been shielded from 
Earth’s magnetic field using a set of Helmholtz coils. 

The gas under investigation is introduced into the 
photoionization chamber through a fine needle valve. 
By slowly increasing the dispersion voltage applied 
between the analyser plates, the photoelectron signal 
obtained can be read off a ECIL electrometer ampli¬ 
fier. The signal can be maximised with respect to 
variation of the helium gas pressure, reaction gas 
pressure and also rotation of the Inlet slit 
provided on the reaction chamber. We have ob¬ 
tained the photoelecrron spectrum of argon using 
this spectrometer. The resolution obtained is about 
0*1 eV with a count rate of 10*^ electron/sec. By 

reducing the silt with and employing a charge sensi¬ 
tive amplifier both the sensinvity and resolution can 
be improved. A double 127® sector analyser sWem 
can also be mounted In the same chamber to Improve 
the resolution. A 180® spherical srzctor analyser^ has 
been fabricated and the performance of this is now- 
being tested. In order to satisfactorily record the UV 
photoelecrron spectrum of a gas or vapour, we are 
a channeltron elecrfon multmhVr at^d a lora^ly 
fabricated rate meter. Details of the design cf the 
spectrometer will be published elsewhere in the near 
future. 

The authors are thankful to Professor C. N. R. Rao 
for constant cnc-:)uragement and guidance. The finan¬ 
cial support of this project by the Department of 
Science & Techno^oav, Government of India, is 
gratefully acknowledged. 

Solid State & Structural Chemistry M. S. Hegde. 

Unit, P. K. BasU. 

Indian Instimre vof Science, 

Bangalore 560 012. 

Fehw^iry 3, 1978. 
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PRODUCTION OF PECTIC ENZYMES BY 
CORYNESPORA CASSIICOLA CAUSING 
FRUIT ROT OF PAPAYA 
The importance of pectic enzymes produced b^ patho¬ 
genic microorganisms has received special emphasis 
in studies on ph^ysiology of parasitism in plants. Pec¬ 
tic enzymes are implicated almost routinel’y as a 
feature of host-pathogen interaction and it is more or 
less accepted that pectic enzymes are responsible for 
both maceration and killing effects during disease 
development. The principle involved in maceration 
was at an early stage equated with protopectinase 
(PP) complex. But now it has been resolved into 
several enzymes like PME (Pectin methyiesterase), 
PG (Polygalaauronase), PMG (Polymethylgalactu- 
ronase), PMTE (Pectin methyl transeliminase) and 
PGTE (Polygalacturonase transeliminase). Studies on 
the production of pectolytic enzymes ia vitro have 
largely been done by the investigators because such 
studies provide information on the capacity of a 
pathogen to produce these enz{ymes. Hence pectic 
enzymes of Corynespora cassiicola, a pathogen obser¬ 
ved to be quite virulent on papaya fruits at Jabalpur, 
have been investigated in vitro as well as in vivo. 

The pathogen was grown on three different media 
at 28® C (Table I) . The nniycelial mats were harves¬ 
ted after the in-rubation period of 3, 6, 9, 12 and 15 
days. The filtrates obtained were centrifuged at 4000 
r.p.m. for 20 minutes. The clear supernatant was 
used as the crude enzyme. The in vivo studies were 
carried out with extracts of healthy and inoculated 
fruits. The crude en^iyme sample was prepared by 

grinding 5 g of rotted/healthy fruit tissue in pestle 
and mortar in distilled water (15 ml) with 0*5 N 
NaCI (15 ml). The ground tissue extra^'t was strai¬ 
ned' through several layers of muslin clo*h and squee¬ 
zed. The filtrate was centrifuged at 4000 r.p.m. for 
20 minutes. The supernatant was taken as the enzyme 
samole. 

The enzfyme preparations were assalyed for the 
presence and activity of pectic enzymes fPMP, PG, 

PMG, PMTE and PGTE). The activity of PME was 
measured in terms of increase in the activity of hydro¬ 
lysis of pectin which has been expressed as microequi¬ 
valent of methn^wl removed by the enzvme 

samnie (Hancock et al.'^ ; Agarwal et al-) . The 

activity of other enzyme samples was assayed by 

determining the loss in viscn'^i'iy of the reaction mix¬ 
ture imnnedtateV and aP'^r 2 hrs. at 30° C following 
the method of Bell et al.^. 

The per cent enzyme actively was calculated as 
V.,—V^/V,-V,^ X 100 where V„ is the viscositiy of 
distilled water. The composition of the reaction mix¬ 
tures for 2 ml of enzyme sample for the different 
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Table I 

Percentage activity of pectic enzymes in vitro and in vivo secreted by Corysnespora cassiicola pathogenic on 

papaya fruits on different days of incubation 


*Pectin methylestease Polygalacturonase 


Days of incubation 

3 

6 

9 12 

15 3 

6 

9 

12 

15 

In vitro 

Glucose potassium 
nitrate medium** 



10 

5 7* 96 

9-17 

11-87 

17-46 

30-14 

Glucose potassium 
nitrate with 1% 
pectin 

10 

10 

15 15 

10 



3-29 


Glucose potassium 
nitrate with 1% CMC 

10 

10 

15 15 

10 



1M5 

12-28 

In vivo 

Healthy tissue 

Diseased tissue 



(No enzyme detected) 

5 10 10-3 

35-36 

45-02 

40-3 

18-6 



Days of incubation 

Polymethylgalacturonase 

Pectin methyl transeliminase 

3 6 9 12 15 

3 6 9 12 15 


In vitro 

Glucose potassium 
nitrate medium** 

32-6 

74-81 

45 29-11 

3 - 70 45 

70-94 

89-78 

42-26 

27-21 

Glucose potassium 
nitrate with 1% 
pectin 

21 

27-35 

8-55 6-88 

5-40 98-14 

60-67 

48-65 

47-78 

40-45 

Glucose potassium 
nitrate with 1% CMC 

17*1 

18-57 

19-93 28-39 

21-17 47-74 

48-51 

77-23 

51-57 

45 

In vivo 

Healthy tissue 

Diseased tissue 



(No enzyme detected) 

3-2 

. 18-3 

39-06 

33-5 

6-5 



Days of incubation 

Polygalacturonase transeliminase 



3 6 9 12 15 




In vitro 


Glucose potassium 
nitrate medium ♦* 

43-66 

39-3 

34 

14-75 

1M4 

Glucose potassium 
nitrate with 1% 
p^tin 

58--3 

25-35 

20-61 

15-24 

3-57 

Glucose pota-j,sium 
nitrate with 1% CMC 

38-0 

29-8 

26-9 

20 

15-5 

In viio 

Healthy tissue 

Diseased tissue 



(No 

enzyme detected) 


* denotes p mg methoxyl groups removed by 2 ml en2yme prepamtion in 2 hours. 

** Glucose 5gm KNO 3 3-5 gm; KHg PO4 1-75 gm; Mg SO4.H0O 0-75 gm; distilled water; 
1000 ml. 
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enzymes was as follows: for PMG 5 mi of 1% pectin 
(pH 5*5), 1-5 ml of phosphate citrate buffer 
(pH 5*5) and 1 ml of distillel water; for PG 5 ml 
of sodium polypectate (pH 4*5)5 1’5 ml of phos¬ 
phate citrate buffer (pH 4*5) and 1 ml of distilled 
water ; for PMTE 5 ml of 1% peain solution 
(pH 8*5), 1*5 mi of tris HCl buffer (pH 8*5) and 
1 mi of distilled water, and for PGTE 5 ml of sodium 
polypectate (pH 8*5), 1*5 ml of tris HCl buffer 
(pH 8*5) and 1 ml of distilled water. 

PME, PG, PMG, PMTE and PGTE were produced 
in vitro on glucose pottassium nitrate medium which 
indicates that the pathogen produces these enzlymes 
constitutively. PME was detected on glucose potassium 
nitrate medium on the 12th day but 1% pectin and 
CMC induced early production of this enzyme. PMC 
aaivity was maximum on glucose potassium nitrate 
medium (6 days incubation) but the addition of pec¬ 
tin and CMC reduced the activitiy considerably. Pro¬ 
duction of PMTE and PGTE was higher on the third 
day of incubation in the medium with pectin. However, 
addition of 1% CMC did not improve enzyme secre¬ 
tion as compared to the basal medium. It has been 
observed that the culture medium and the length of 
the incubation period greatly influenced the type and 
activity of enzymes. 

Only PME, PG, and PMTE were detected in 

diseased tissue extracts. It should be noted that plant 
tissues also produce pectic enzymes but in the present 
case no enzyme could be detected in the healthy tissues 
of papaya fruits. A complicating factor in the detection 
of extracellular enzymes in tissues of certain host 
plants, whether healthy or diseased, is the susceptibi¬ 
lity of these enzlymes to inactivation by oxidized host 
constituents of which polyphenols have been particu¬ 
larly implicated (Byrde et alA). PMG and PGTE 
could not be detected in diseasel tissues. It is known 
that planr cell walls contain proteins which can speci¬ 
fically and effectively inhibit polygalacturonases of 
fungal origin (Albersheim and Anderson^) . Self- 
inhibitory action of the pathogens also results in the 
rapid disappearance of the peaic enzymes in the 
invaded tissues (Sadasivan et al.^). 

The principal pectic enzlymes involved in patho¬ 
genesis in the present case appear to be polygalacm- 
ronase and pectin metHyl transeliminase as they are 
produced both in vivo and in vi'ro. All the enzymes 
detected in vivo during pathogenesis appear to be of 
fungal origin as none could be detected in healthy 
tissues. 

Our thanks are due to Dr. S. K. Hasija and Dr. 
P. S, Bisen for discussions, 
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^ EFFECT OF GIBBERELLlC ACID AND 
COUMARIN ON THE CAROTENOID CONTENT 
OF CARROT (DA UCU^ CAROTa L.) ROOT 
In animals, the carotenoids are the precursors of the 
vitamin A group. Carrot is a very good source for 
carotenoids, particularly carotene. So, it is of praaical 
interest to see the effect of growth substances, which 
are used for controlling growth behaviour of plants, 
on the carotenoid content. The present note reports 
the results of investigation on the effects of GA 3 and 
coumarin on the carotenoid content of pre and post- 
rreated carrot (Daucus Mrota L. cv. long orange). 

In case of the pre-treatmenr, seeds were treated for 
48 h in the GA, and coumarin solution?. The con¬ 
centrations of GA 3 were 0 , 10 , 100 , 250 , 500 and 
1,000 ppm and that of coumarin were 0 , 10 , 100 , 
250 and 500 ppm. After the soaking treatment the 
seeds were sown in different plots of lands. For the 
post-treatment untreated seeds were sown and 27 day 
old seedlings were selected for the application of the 
chemicals. Here GA 3 was applied to the individual 
plant in such a way that each plant of different plots 
received 0, 1, 5, 10, 50 and 100 gg GA., respectively. 
But the plots kept for coumarin treatments were 
sprayed with equal amounts of the - solutions of 
different concentrations, viz., 0 , 10 , 100 , 250 and 
500 ppm respectively. For each treatment there were 
three replicate plots. Roots were harvested after 75 
dalys of sowing. 

In the quantitative estimation of carotenoids the 
formula given bjy Goodwin^ was used. 

Results and Discussion 

Carotenoid , content of GA., pre-treated plants 
increased with the increase of GA 3 concentration up 
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to 250 ppm, hut beyond that concentration it 
deaeased. Ac the control, 250 ppm and 1,000 ppm 
carotenoid contents were 43'2, 61-0 and40*0,“g/g 
fresh tissue respeaively. In the GAg-post-treated 
plants there w^as maximum increase in the amount at 
10 Mg/GAg/piant ; bur higher concentrations than 
that resulted in a decrease of carotenoid (Table I). 
Increase of cartenoids at the pre-treatment concen¬ 
tration of 250 and the decrease of the same at 
100 iUg/planr were statistically significant. 

Table I 

Effect of GAz on the carotenoid content of carrot root 


Ssed pre-soaking trer.tment Pcst-tier.tment 

Cone, of Cai ctenoid Ccrx.of Carotene id 
GAs content GA^ content 

ppm (/ig.'g fresh root* /ig/plant (/xg/g fi esh root* 
‘ SEM) ± SEM) 


0 

43-2i0-57 

0 

43-2i0*57 

10 

43-8±0-ll 

1 

43*0±M5 

ICO 

44-6il-01 

5 

44-8i0-87 

250 


10 

45-6zb0-50 

SCO 

40-8±0-83 

50 

44'8il-56 

1000 

40-0iC-72 

ICO 

32-8d:0-41** 


* E".ch vali’e is the me'-ji of thiee lepUcr tes. 

*♦ Significant at 1% level of piobalility asccmpaied 
to the control. 

Table II 

Effect of coimarin on the carotenoid content of 
carrot root 


Seed-pre-sor.king ti eatment Pcst-ti ectir.ent 


Coumaiin 

Caictenc id 

Coi mai in 

Ccictcrcid 

cone. 

content 

cone. 

content 

ppm 

(gg/g fresh r cot* 

ppm 

(gS/g fresh root 


SEM) 


±SEM) 

0 

43-2d:0*57 

0 

43-2i0-57 

10 

52*8-2-55 

10 

40-8±0-61 

ICO 

45-6il-C2 

ICO 

40-8±M6 

250 

43-2zzC-57 

250 

38-4±M3 

SCO 

43-1 ±0-49 

SCO 

38-2±M0 


♦ Each vahe is the mean of thiee leplicates. 

In case of the coumarin pre-treated plants, the 
maximum amount of carotenoids obtained 


52*8 gg/g fresh tissue at 10 ppm. At the control l 
value was 43*2jag/g. But in the ooumarin 
treated plants there was gradual decrease of car,:: 
noid content with the increase of concentrate 
(Table II) . Increase or decrease of the carotenoi; 
content as a result of coumarin application was 
significant. 

At lower concentrations of GA-j carotenoid am-:. 
increased. So, there is a possibility that with 
application of GA 3 at an. optimum conceiirrafio: 
the quality of carrots may be improved through ; 
increase of carotenoids. Banga and De Bruyr- 

reported that carotenoid content in carrot roots p- 
mariljy depended upon adequate photosynthesis, 
has also been known that GA^ is responsible f 

chlorosis of plants^’-h-'^. Hence, higher conccntr.it; 
of GA 3 maly reduce the amount of carotenoids thnj;. 
reduction of photosynthesis as a result of degraded: 
of chlorophyll pigment. 

Department of Agricultural 
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Gauhari University, 

Gauhati 781 014, 

September 17, 1977. 
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GAMMA RAY INDUCED SEMI-DWARF MBT.AM 
with a new type of leaf ARRANGEMEM 
IN RICE 

The leaves in rice (Oryza sativa) are arranged in r 
alternate fashion (distichous) on the stem (culm) ai: 
each leaf has long leaf-sheath which wraps the cu!: 
partially or completely. In tall indica varieties, leaves ui 
longer and drooping and in semi-dwarf, the leaves 3 " 
erea, or semi-erect, but the distichous phyllotax}’ : 
always maintained. 

An induced mutant showed entirely a new patter 
of phyllotaxy (Fig. 1). A comparative morphologic, 
charaaeristics of the mutant with semi-dwarf varier 
and its parent are reported here. 


S ONES WAR SARMA 
REETA Sarma. 


was 
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' This mutant has been isolated from M 2 population 
of the variety 4-38 after treatment of seeds with 
20 kr gamma rays (CO^O) at the Indian Agricultural 
Research Institute, New Delhi. The semi-dwarf mutant 
has smaller, erect leaves arranged in an uncommon 
pattern on the culm at narrower angle (30°) than the 
parent semi-dwarf plant. Leaves in control and semi¬ 
dwarf plants are placed at an angle of 45° and 40° 
respectively. The lamina and leaf-sheath ratio of the 
mutant is 1 : 1. The ratio varies from 1 : 0*5 to 1:0°3 
in the parents and semi-dwarf plants. There is not 
much difference in plant height of semi-dwarf and 
mutant but there is a marked reduction in the lengths 
of lamina (Table I and Fig. 2). 



Fig. 1. Mutant, with modified phyllotaxy. 


Short culm, semi-dwarf mutant with varying plant 
characteristics have been induced through physical 
and chemical mutagens in rice^'S. At Central Rice 
Research Institute, a semi-dwarf mutant with midribless 
leaf has also been isolated (unpublished results) but 
all these mutants have similar leaf arrangement as 
commonly found in other rice varieties. It is well 
known that arrangement leaves on the culm is consi¬ 
dered important for effective utilization of solar energy. 
Incorporation of this mutant gene to the high yielding 
variety may be worth attempting. Rice breeders in 
India and other countries have extensively utlized the 



Fig. 2 (L to R). Plants, parent, semi-dwart and 
mutant. 


Table I 

Characteristics of mutants induced in the rice variety AR-4-38 



Plant 

height 

cm 

Length of 
leaf lamina 
cm 

Length of 
leaf-sheath 
cm 

Width of 
leaf 
cm 

Ratio of 
leaf kmina and 
sheath 

Angle of 
leaf 

Control (/4R 4-38) 

138-8 

59*4 

24*1 

1*5 

1 : 0-5 

45° 

Mutant (Induced semi-dwarf) 

69-3 

42-2 

. 12-4 

0*9 

1 : 0-3 

40° 

Mutant (Modified leaf pattern) 

67-3 

12-9 

14*1 • 

0*7 

1 : 1 

30° 
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presence of Dee-geo-woo-gen dwarfing gene in Tai¬ 
chung Native-1, in rice breeding programmes for 
improving the plant type and maximising production. 
However, it has been found to be highly, vulnerable 
to diseases and insect pests of various kinds. Whether 
the dwarf, reported here, has anjy significance, remains 
to be seen. Further breeding and genetical works are 
now taken up with this new dwarf. 

Authors are grateful to the Director, Dr. D. N. 
Borthakur and his staff for encouragement and help 
and to Shri N. R. Bhattacharya for the seeds of 
AR 4-38. 
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RARE FRUITING IN ALL AM AND A 
CATHARTICA L. VAR. GRANDIFLORA 
(A. GRAND/FZORA HOOK.) 

Allamanda cathartica Linn, is a common garden plant 
with bright yellow flowers and shiny dark green, 
ovate or lanceolate- foliage- This genus is the native 
of Brazil and as per Bailey^ there are three horticul¬ 
tural and 12 non-horticultural species in Brazil and 
I in Central America. The most commonly grown 
Allamanda in India is popularly known as A. grandi- 
flora Hook, which is in fact a variety of A. cathartica 
L. A. neriifolio Hook, is also a horticultural species 
but is less common. The third species is A. violacea 
Gardn. 

The fruiting habit of the three species of this 
genus is rather interesting. Bor and Raizala^ state 
that the fruits are unknown in A. neriifolia and that 


no fruit sets in India ^ in A. violacea. Fruiting h 
A, 'cathartica is said to be very rare. 

In July 1976 miy attention was drown to a “pricklj 
body” in my domestic A. cathartioa var. grandiflora, 
Surprisingly this happened to be the fruit whkli 
developed to maturity. This plant which was raised' 
by a cutting 15 lyears ago had never yielded any fruit,' 
No such fruit formation has been so far reported froir. 
India. 

The fruit is green to start with, completely covered ; 
with green spines. At the end of the season wheo ‘ 
defoliation starts the fruit starts turning yellow. Tb i 
mature fruit is a large oblong follicle, 105 luni : 
^equatorial) X 135 mm (polar) (excluding spines; ; 
in circumference, spiny, with clear fusion jointi, ' 
unilocular, dehiscing at the joint (Fig. la). The spines-: 
are 15 mm long and pointed. The follicle produced ' 
5 seeds. Seeds are flat, winged and obovate and rnei- 
sure 22 mm in diameter (Fig. 1 b). The seeds at-;, 
perhaps borne in two groups, as could be seen frotr' 
the erumpent placental tufts which are distributed on; 
each in the distal, and the other in the proximal 
region (Fig. 1 b, arrow). When the fruit was splii 



Fig. 1. a, Mature fruit (pod); b, Opened fruit ar 
seeds. 

open along the fusion joints the placental tufts all: 
ned one on each half of the split fruit, one at dis 
and the other at proximal end of the stalk of i 
fruit. It is not clear how many of the total 5 seeds 
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borne in each of the placental tufts since the fruit was 
opened when it was dry and seeds were already 
detached. 

Bailey^ states that fruit of the genus is seldom 
seen in conservatories. 

lARI Regional Station & V. Ravindra NaTH. 
All India Co-ordinated 
Sorghum Improvement Project, 

Rajendranagar, 

Hyderabad 500 030, 

October 19, 1977. 
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VASCULAR ANATOMY OF 
PITTOSPORUM FLORIBVNDUM 
WIGHT AND ARN. (PlTTOSPORACEAE) 

PlTTOSPORACEAE have received little attention from 
the point of view of floral anatomy. Saunders^, 
Schaeppi"^ and Nara^yana and Radhakrishnaiah^ stu¬ 
died a few taxa of this family. The present account 
deals with the vascular anatomy of the flower of 
Pittosporum fioribundcm Wight and Arn. 

The flower is pedicellate, actinomorphic, bisexual,- 
hypogynous, tetracyclic and pentamerous except the 
gjynoecium. The two whoried perianth shows quin- 
cuncial aestivation (Figs. 4—7, 12), The androecium 
consists of five free stamens (Figs. 7, 12). The 
gynoecium is bicarpellaijy synicarpous, bilocular at 
the base and apex and imperfectly bilocular in the 
middle ovule-bearing region (Figs, 1-11). The style 
is single and solid and the stigma is biloded (Figs. 12, 
13). 

The pedicel shows a ring of vascular tissue (Fig. 1). 
The sepals are thtee-traced and the origin of the 
sepal traces is interesting. For two of the sepals, the 
lateral traces arise conjointly with the midribs; for 
two other sepals, one lateral trace -arises independently, 
while the other lateral trace arises con jointly with 
the midrib and for the fifth sepal, the midrib as well 
as lateral traces arise independently (Fig. 2). 

After the demarcation of the sepal traces, the main 
stele organises into ten prominent bundles and these 
give off branches towards inside (Figs. 3, 4). Some 
of these branches converge at he centre and organise 
into two pairs of ventral bundles, while the remain¬ 
ing brandhes into two arcs of bundles and these con- 
stimte the supply to the wall of the ovary (Figs. 5-7). 

From among the bundles of the wall of the ovary 
two bundles become distinguishable as dorsal bundles 


at about the level where loculi appear and at about 
the middle of the ovary they undergo splitting (Figs. 
8-10). The bundles of the wall of the ovarly nearest 
to the ventral bundles function as median lateral bun¬ 
dles and these give off branches into the ovary wall 
(Figs. 8-11). The median lateral bundles extend to 
the top of the style while the remaining bundles fade 
awa)y towards the top of the ovary (Figs. 11, 12). 
There is homocarpellary fusion of ventral bundles and 
the fused ventral bundles lie opposite the loculi (Figs. 
7, 8). At about the level, where ovules arise, the 
fused ventral bundles divide and the ventral bundles 
of the two carpels stand in pairs and lie in the 
septum (Fig. 9) • The ventral bundles remain 
free and are completely utilized in the ovular supply. 
Thus the carpels are five-traced and judging from the 
position of ventral bundles in the different ovule-bear¬ 
ing regions of the ovajqy the plac^ntation can be des¬ 
cribed as axile below and anatomically parietal above 
(Puri^). 



Figs. 1-13. Serial transverse section of flower buds 
showing the origin and distribution of traces to the 
different floral parts. 

D — “Disc”; Db = Dorsal bundle; Dcr = Dorsal 
carpellary trace; Ml zz: Median lateral bundle; SI zz: 
Sepal lateral trace; Sm zz: Sepal median trade; 
Sm SI zz Sepal median -j- stpal fateral; St zz Sta- 

minal trace; St.b zz Staminal bundle; V zz Ventral 
^bundle. 

After giving off branches towards the centre, five 
of the ten bundles on the sepal radii funaion as 
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staminal bundles and the alternating five as petal 
bundles (Figs. 5, 6). The bundles supplying the 
perianth parts divide to form smaller bundles in the 
respective organs (Figs. 4-7, 12). 

The basal peripheral portion of the ovary is 'disc- 
like*. It is non-vascularised and the cells show deep 
staining vacuolated cytoplasm '(Fig. 7). 

Our thanks are due to Dr. Bir Bahadur for the 
material and Prof. U. B. S. Swami for the facilities. 
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INFLUENCE OF AGE OF HOST PLANT ON THE 

EXPRESSION OF ACQUIRED LOCAL AND 
SYSTEMIC ANTIVIRAL RESISTANCE INDUCED 

BY TREATMENT WITH TRICHO IHECiUM 
POLYSACCHARIDE IN N. GLUTIISOSA 

It has alreacfy been reported6 fungus 

Trichothecium toseum produces in culture a complex 
polysaccharide that inhibits a number of unrelated 
virus infection in plants by exerting action primarily 
directed against the host while possessing no virucidal 
activity m vitro. The extent of inhibition of virus 
infeaion depends not only on the dosage of the inhi¬ 
bitor employed bur also on the Identify of the host 
plant and the interval of time it remains in contact 
with the host. 

A method for the laboratory produaion of the 
polysaccharide from the homogenised fungus culture 
was described by Gupta and co-workers^. The anti¬ 
biotic, designated as T-poly, was shown to indues 
local as well as systemic antiviral resistance in treated 
N. glutinosa plants and these responses could be 
partially reversed by timely application of actinomy- 
cin-D, suggesting that DNA-dependant-RNA synthe¬ 
sis is required for the expression of antiviral aaiviry 
in plants treated with T-poly. Recently^, T-poIy 
(250 ppm) sprayed 24-48 hours before” inocula¬ 
tion was shown to be effective to the tune of about 
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50% in preventing PVY transmission by aphids on 
D. metel, N. tabacum evs white Burley and Samsun 
but not on N. glu.inosa. 

We have now seen that the antiviral resistance to 
TMV infection induced by T-poliy in N. gluiinosa is 
greatly influenced by the age of the host and the 
manner in which it is administered. 

The fungus T. rosewm ex Fries (Himachal strain) 
was maintained and produced T—poly in a medium 
containing magnesium sulphate, sodium nitrate, pep¬ 
tone and yeast extract. The samples of T-poly always 
contained traces of nitrogen (0*9-2-4%). 

The N. gkainosa plants were raised in glass house 
as described earlier. N. glutinosa seedlings were 
transplanted at 2 leaf stage and raised in garden soil 
in 22*5 cm pots in glass house. At intervals follow¬ 
ing 13 to 70 days af.er transplantation, very, young 
immature upper leaves and the matured old basal 
leaves were removed and only the five middle order 
leaves in a plant were retained for investigations 
reported here. 

TMV was maintained by regular passage in 
N. tabacum cv NP31; whenever needed 1*0 gm of 
the infected leaf sample showing obvious mosaic 
symptoms were crushed to a pulp in 10 ml distilled 
water. The infected juice was squeezed out through 
cheese cloth, centrifuged at 3000 rpm and the super¬ 
natant fluid diluted 10 fold with water. Extract pre¬ 
pared in this waiy constituted the standard challenge 
inoculum. 

In the first experiment two basal leaves per plant 
(N. gluinosa of varying age groups) were treated 
by rubbing either with T—poly or water, and the 
upper leaves were left untreated. Fortyeight hours later, 
ail leaves of the test plants were washed and challenge 
inoculated with standard infectious TMV leaf extract. 
Results (Table I) show, firstly, the per cent reduction 
in lesion count due to treatment is more significant 
in 35 day (86%) and in 50 day old (97%) plants, 
than in any other age group. Apparently, the younger 
(13-15 days) and the older (65 to 70 days) plants 
are weakly sensitive to the action of T-poly. 

The experiment was repeated with 35 and 50 day 
old plants treated with T-poly, applied either by 
rubbing or by spraying. The reduction in lesions 
obtained in the basal treated leaves of the 50 day 
old plants was 96 and 60% respectively and in 
the upper untreated leaves the corresponding figures 
being 82 and 50%. In the case of 35 day old 
plants, however; the resistance develops at remote 
- site as strongly as it does locally at the site of treat¬ 
ment regardless how T—poly was applied. This is 
interpreted to mean that an antiviral factor (inter- 
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Table I 



Effect of p re inoculation rubbing of 2 basal leaves with T-poly on the percent 

reduction in virus infectivity in five 



different age groups o/N. glutinosa plants 



Groups 

Two basal 





(age of plants) 

leaves treated 

Leaf 

Lesion/leaf 

T otal lesions 

% Reduction in 

(days) 

per plant 

position* 

± S.E. mean 

(1- + B) 

lesion** 


with 






K,0 

U 

31ib 5-54 

72 


13-15 


B 

41 ± 3-28 


61-0 


T-poly 

U 

I2i; 2-89 

28 


\ 


B 

164; 7*52 




H,0 

U 

93-4 4-08 

201 


20--22 


B 

1084: 1-78 

61 0 


T-poly 

U 

294; 3-16 

68 




B 

39 Jr. 2-33 



H,0 

a 

1164: 0-50 

236 


35 


B 

120 ± 0-912 

86-0 


T-po(y 

a 

27±13-88 

33 




B 

6rbl7-30 


50 

H,0 

a 

B 

634; 4-37 

88 ± 2-58 

151 

960 


T-poly 

U 

34: 4-27 

5 




B 

2 ± 1-38 



HoO 

V 

42± 2-19 

94 


65. 70 

B 

52± 5-73 

51-0 


T-poly 

U 

26± 7-18 

46 




B 

204; 3-07 





** (HsO) - (T-poly) 


* Total nun 

iber' of leaves per 

leaf position 

was 8 ;- 

-X 100. 



H.O 


Table II 


A campurison of fhe effect of two different methods of treatment with T-poly on the per cent reduction of virus 

infectivity in two age groups of N. glutinosa plants 




Two basal 
leaves per 
plant treated 
with 

Reduction in virus infectivity 


Method of 

Age of 
plant 

Local (basal leaves) 

Systemic (upper leaves) 

treatment 

Lesion/leaf % 

± S.E. mean reduction 

Lesion/leaf 
± S.E. mean 

o, 

/o 

reduction 


Rubbing 


35 

days 

H 2 O 

T-poly 

1384: 

64: 

3-47 . 

5-73 

97-0 

188± 

5± 

9-80 

1-30 

980 

50 

days 

H 2 O 

564: 

4-08 

96* 0 

264; 

4-70 

82-0 

T-poly 

24: 

1-52 


3i4 

2-36 

35 

days 

H 2 O 
. T-poly 

183±l0-55 
12± 5-00 

94-0 

138±13-48 

8± 2-34 

94-0 

50 


H 2 O 

26=4 

4-90 

60-0 

26 dz 

4-90 

50-0 
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feron Tike irubscance)^ the formation of which is 
influenced by the age of the host plant, is responsible 
for the development of acquired local as well as sys¬ 
temic resistance in this host. 

Division of Virolo.t^y, 

Central Drug Research Institurev 
Lucknow. 

and 

Department of Botany, 

Lucknow Universit;y, Lucknow. 

October 1977. 
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EFFECT OF ALTOSID ON THE BLOOD 
PROTEIN OF CATERPILLAR OF 
SPODOPTERA fJTURA FB. 
(NOCTUIDAE : LEPIDOPTERA) 

Introduction 

Although considerable progress has made with 
chemistry- and morphogenetic effects of insect growth 
regulators^’, not much is known on their efferts on th<“ 
physiology of insects. Williams''^ has advanced a theory 
that juvenile hormone may block the derepression of 
transcription or utilization of fresh genetic informa¬ 
tion. It has also been known that juvenile hormone 
blocks DNA synthesis or structural proteins^ and in 
certain systems stimulates the synthesis of RNA and 
protein. As not much information is available on the 
protein synthesis in the blood of larvae, treated with 
insect growth regulator, the present investigation was 
undertaken with tobacco caterpillar Spodoptera Utura. 

Materials a?zd Methods 

The caterpillars were reared on castor bean leaves 
as described earlier^”. Freshly moulted last instar 
larvae were topidaliy treated with 100 gg of Altosid 
[Isopropyl (2E, 4E)-11-methoxy—3, 11-trimethyl- 

2—4 dodecadionate; Zoecon Corporation, Calif., 
LI.S.A.] as described by Sundaramuthy^^. The 
haemolymph was quickly drawn from the larvae by 
severing prolegs and immediately assayed. The total 
protein was quantified by the method of Low'ry et al.~\ 
Ten gl of the whole blood’ in 40% sucrose solution 


was ele-ctrophoresed on 10% polyacrylamide gel by 
following the method outlined by Davis-^c The results 
are presented in Figs. 1 to 7 and Table I. 

Results and Discussion 

The exogenous application of insect growth regu¬ 
lator has totally prevented the larvae to transform into 
pupae, but allowed them to moult into superlarvae. 
The superlarvae lived only for 36 h after eclosion as 
against 6—8 days reported in the earlier study'' ’. The- 
short life span of the superlarvae observed iri the 
present investigation might be due to non-feeding of 
larvae as the mouth parts of superlarvae got modified 
variously^-. The results also demonstrate that eighteen 
protein bands which included intense ones near the 
start and fast moving ones of low intensify at the rear 
were discrened at the start of the experiment (Fig. Ij. 
The number of protein bands in the normal caterpillar 
increased gradually from 18 (Fig. 1) to 20 (Fig. 3) 
and decreased to 1-6 (Fig. 4) when they approached to 
form pupae. A similar change in the protein bands 
was knowa to ociur in the blood of larvae of the 
insects during their growth and: differentiationL The 
total protein was also found to be on. the increase in 
the blood of insects with the growth and reached a 
maximum towards the end of larval period^ as wa« 
observed in the present study. 



Figs. 1-4. The electrophoretic pattern of the blood 
protein of normal caterpillar of S. Utura. 

A^dministration of Altosid to the caterpillars has 
sharply modified the electrophoretic mobility of blood 
proteins (Figs. 5, 6, 7). With no reduction in the 
total protein synthesized (Table I) the number of pro¬ 
tein bands increased to 19 (Fig. 5) from 19 (Table I) 
and decreased to 16 (Fig. 6) within 24 h. However, 
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the reduction observed at 48 h was brought up to the 
original level of 19 (Fig. 7) as the treated larvae 
moulted into superlarvae. The small increase in total 
protein (Table I) and decrease in the number of pro¬ 
tein bands observed in the blood of treated larvae at 
4S h (Fig. 6) maiy be due to rapid synthesis of short 
lived m-RNA which in turn synthesized more of the 
protein. The decrease observed in total protein in the 
haemolymph of treated individuals at 72 h is due to 
the fact that the treated larvae did not lend them¬ 
selves for transformation into pupae at which stage, 
the blood of the insects is expected to have more of 
protein, due to occlusion of disintegrating cells into 



Figs. 5-7. The electrophoretic pattern of the blood 
protein of juveriilized .caterpillar of S. Utura. The 
numbers at the bottom of tubes indicate the period in 
hours. 

Table I 


Effect of insect growth regulator on the protein content 
of haemolymph of Caterpillar of S. litura 


Mean total protein gg/gt of blood 

At start 

24 hrs. 48 hrs. 72 hrs. 

Normal Caterpillar 20• 00 

Treated Caterpillar 

25-60 26-30 50-50* 

24-70 28-50 45-30** 


♦ / Transformed into prepupa, 
Super larva. 


the blood cells. The reduction in the number of protein 
hands and increase in the quantity of total protein 
recorded at 72 h in the blood of pre-pupa of normal 
animal strengthen the above view and suggests that 
missing bands of protein in the normal animal may 
be responsible for their transformation, into pupae 
since they are present in the superlarvae. The extra 
protein bands in superlarvae may be juvenile hormone 
bound protein which perhaps helped the animal to 
maintain the extra-larval insrar instead of terminating 
the larval stage. 

Dept, of Agricultural V. T. SundaramURTHY ^ 
Entomology and N. Mushtaq Ahmhd. 

Dept, of Biology, 

Tamil Nadu Agricultural 
University, 

Madurai 625 104, 

Tamil Nadu, India, October 28, 1977. 
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A NEW SPECIES OF DJCTYUCHUS FROM 
ALKALINE PONDS OF INDIA 

During the course of a study of the mycoflora of 
alkaline mud and water, the authors isolated a new 
species of the genus Dktyuchus which is described 
here. 

Dictydehus lucknotuensis sp. nov. 

Myceliis in semine Cannabis saiivae modestus den- 
fik, hyphis in basi 19-86 gm, Gemmis ex arti<puli5 
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hypharum efformacis. Sporangiis terminalibus dictyoid, 
eureciculis et modo dymosis cresentibus, 167—655 Mm 
longae er 11-33 Mm latae. Aliquibus sporangiis Achka 
instar. Sporis S-17 Mm diam. Oogoniis globosis 
25-42 Mm diam. Oosporids 1, guttulis oleosis excen- 
trice 22-28 Mm diam, coadunatis, tunica oogoniorum 
non-puncnilata. Antheridiis rariis, dicliniis, Solaris per 
oogoniis. 



Figs. 1-5- Fig. 1. Achlyoid sporangium with cluster 
of spores at the tip. Fig. 2 . Dictyoid sporangium. 
Figs. 3-5 . Oogonia. 

Vegetative growth moderately dense on hemp seed 
halves. Hyphae measuring 19-86 Mm near the base. 
Gemmae present in old culture, formed by the segmen¬ 
tation of the hyphae. Both Achlyoid and dictyoid type 
of sporangia present, former being rare while the 
latter ones abundant and are of true net type. Dictyoid 
type of sporangia are branched, all arising from the 
tips of hyphae and by d^mose branching measuring 
167—655 Mm X 11-33 Mm. Spores 8-17 Mm in dia¬ 
meter. Oogonia abundant, spherical, borne singly on 
Lateral branches and measuring 25-42 Mm in diameter, 
oogonia! wall unpitred and smooth. Oospheres one in 
number, eccentric, 22-28 Mm in diameter. Antheridia 
rarely present, diclinous, one per oogonium if present. 

Isolated in Jan. 1976 from pond water (pH 8*5), 
collected from “Baba Ka Pokharasituated on the 
side of Lucknow-Rae-Bareli road. Slides of the type 
culture are deposited in Mycological coileaions. Botany 
Department. Lucknow University, Lucknow, India. 


Although the present species has some characteristics 
that bring it closer to D. pseudoachlyoides Bcneke^ it 
differs from that in having sporangia of only true net 
-type and oogonia with one diclinous antheridia which 
are rare. 

The authors are thankful to Dr. I. W. Johnson, 
Duke University, North Carolina, for his suggestions 
regarding identification. 

Department of Botany. J> N* 

Lucknow University, J- 1^- MiSRA. 

Lucknow 226 007, October 28, 1977, 

1 . Beneke, E. S., “A new spp. of Achlya and D/> 
tycehuSf* ]obrn, Elisha, Mitch. Soc,, 1948> 

64, 261, pi. 30. 

CYTOLOGY OF ARECA MACROCALYX BECC. 

In the genus Areca, A. catechu the betel nut palm is 
the only, cultivated species. Till recentijy, the cytological 
information on the genus is confined to the report.s of 
chromosome numbers, their morphology and meiotic 
analysis in A. catechu and A. triandra^ -^*. 

The Regional Station of Central Plantation Crops 
Research Institute at Vittal has a gcrmplasm collection 
consisting of 6 species introduced from East Indies 
and Near-East countries and the cytology, of a species 
introduced from New Guinea, namely A. macroectlyx 
Becc. is reported here. 



___ ■ . ... .. 

Figs. 1-2. Microsporogenesis in A. wacrncdivx. 
Fig. 1 . Diakinesis with 16 bivalents, X 1300. Fig. 2, 
Early metaphase-I with 3jv -f lOi, X 1..S50. 

The chromosome association at diakine.si.s as well as 
metaphase-I ranged from 1 ^.^ 4 . 13^^ to 1.3+ 6 ,. 
An association of 16„ was observed in 54“3 

of the pollen mother cells at diakinesis and 29'8% 
at metaphase-I. A maximum of four quadrivalents 
was observed in 2-2 and 7-0% of the pollen mother 
cells at diakinesis and metaphase-I respectively. 
Laggards were observed in 10*6% of the ceJIs 
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at anaphase-I and 49*3 of the cells at anaphase-II. 
Besides normal tetrads, monads (1*6%), diads 
(4*1 %), triads (8*2%) and pentads (0*8%) were 
also observed. The pollen fertility was 86*5%. 

While 16 bivalents were of the highest frequency 
both at cliakinesis and metaphase-I, the maximum 
configuration was one hexavalent/PMC (Table I). 

Table ] 


Chromosome associations and thier frequencies at 
diakinesis and metaphase-l in A. maci ocal>x 


Chromosome Associations 

Frequencies at 

VI 

IV 

IJ 

I 

Diaki¬ 

nesis 

Meta¬ 

phase-l 

1 


13 


5 

3 


4 

8 


2 

4 


3 

10 


2 

3 


2 

12 


7 

5 


1 

14 


17 

9 



16 


50 

17 



15 

2 

6 

8 



14 

4 

2 

2 



13 

6 

1 

6 





92 

57 


Aveit.ge Association : 

Di..kinesis : 0- 05^ 4 0* 49^^ 1 - 14* -h 0* 28^. 
Met..phLse-1: 0* 30^^ 4- 0- 77,^ -MS* 78„ 4- 1 * 06,. 


The multivalents observed in the species are of chain 
type indicating terminal homology of the pairing 
chromosomes. Higher chromosome associations, rang¬ 
ing from trivalent to decavalent in A. catechu and 
upto quadrivalent in A. triandra, have been reported’’L 

The chromosome associations in A. macro calyx indi¬ 

cate the probability of autopolyploid origin with 
restricted multivalent pairing as in the case of 
A. catechu and A. t^iandraFK 

CPCRI Regional Station, M. K. Nair. 

Calicut 673 Oil, M. J. Ratnambal. 

November 2, 1977. 
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POPILLIA SCHIZONYCHA ARROW—A POLLEN 
feeding beetle on rice in KARNATAKA 

The beetles belonging to the family Scarabaeidae vary 
considerably in their size, colour and habits. Many feed 
on decomposing plant materials; some are serious pests 
of lawns while others feed on plant foliage, fruits and 
flowers. The members of the subfamily Ruteiinae are 
called as shining Leaf Chaffers since the adults are 
very brightly coloured. One of the serious pests in 
this group is the Japanese beetle, Popillia japonica 
Newman. 

Arrow' has given the description of another species, 
viz., Popillia schizotjycha Arrow, with its habitat in 
Niigiri Hills and Bangalore but its host plants are 
not mentioned. This species is commonly found feed¬ 
ing on rose petals (Mandya, Karnataka). The adults 
are about 12 mm in length -and 6 mm broad. They 
are metallic green in colour, smooth and shining and 
moderately convex above; several white spots along 
the sides of the abdomen and two roundish white 
spots On the tip of the abdomen are also seen. 

During flowering of the paddy crop these beetles 
were found resting on the foliage. Though no damage 
to the crop was noticed, close observation revealed 
that they feed on the pollen of the panicle. There is 
no earlier report of this species feeding on rice crop. 

The author is grateful to the Direaor, Common¬ 
wealth Institute of Entomology, London, for identifying 
the species. 

University of Agricultural Sciences, P. S. Rai. 

Regional Research Station, 

Mandya 571 405, Karnataka, 

November 9, 1977. 


1. Arrow, G. J., The Fauna of British India inclu¬ 
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EMS-ENDUCED STERILE MUTANTS 
IN REDGRAM 

In self-poUinated crops the plant breeders have alwajys 
been attempting to find out sterile strains in order to 
use them as a tool for the produaion of hybrid seeds. 
Ethyl methane sulphonate (EMS) is a powerful 
mutagenic agent and several investigators have obser¬ 
ved sterile strains induced b}^ iti-^. The present investi¬ 
gation deals with the indudtioa of male sterility in 
an early maturing var. Pusa Aged of Cajanus cajan 
(L.) Millsp. 

Two hundred seeds of redgram (Cajanus cajan) 
presoaked for each treatment for 14 hours in distilled 
water at room temperature were treated with a(jueQu§ 
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solutions of 0*1, 0*2, and 0*3% EMS for six 
hours. The treated seeds, after a thorough washing in 
running water were sown in the held for obtaining 
generation. The seeds were collected on individual 
plant basis from generation and sown in the field 
in randomized-block-single row design. 



Tigs. 1-2. Fig. 1. Cone-like condensed inflorescence 
of mutant. Fig. 2. A. Diadelphous condition in the 
flower of control. B. Polyadelphous condition in the 
flower of mutant. 

Six male sterile mutants were screened from two 
individual plant progenies of Mo generation, obfain?4 


from 0-2% EMS. All the mutants stayed green 
for a longer period than control plants. For the sake 
of convenience, these mutants are grouped into two 
types, t'iz : (a) TSM (Tall Sterile Mutant) {b) SSM 
(Spread Sterile Mutant). 

(a) TSM—Five individuals of TSM type exhibit a 
tendency towards less branching, e,g., 3 or 4 short 
branches having only 3-6 trifoliate leaves. All these 
mutants grow tall (in spite of the fact that they are 
slow growing) attaining a height of 140—155 cm. The 
trifoliate leaves are tough, waxy and dark green. The 
internodes of these plants become comparatively 
shortened. 

The flowering on these mutants gets delayed by 
nearly two months. The floral axis becomes condensed 
to the extent that it gives an appearance of a cone¬ 
like structure (Fig. 1). On one individual mutant, 
ten to fifteen such structures are produced. A single 
flower arises near the top of the cone-like inflorescence. 
The whole inflorecsence, together with the flowers, 
withers away within a fortnight. The flowers also 
exhibit mutated characters, such as increased number 
of sepals (5 to 6), petals (5-10) and gy.noecium 
(1 to 2). The normal papilionaceous condition of 
corolla is lost. In some flowers the number of stamens 
reduces to 9 and the diadelphous condition changes 
either to monoadelphous or polyadelphous. In those 
flowers, where the number of stamens remains normal, 
the diadelphous condition changes to polyadelphous 
(Fig. 2). None of these mutants produces any fruit 
due to a high degree of pollen sterility (78-06 to 
92-13%) as tested by Alexander’s method-”. 

(b) SSM—A single sterile mutant of SSM type was 
screened from the other plant progenies in gene¬ 
ration. Except for the mode of branching, this type 
resembles the TSM in all other respects. Several bran¬ 
ches, at the apical region of the main axis, grow vigo¬ 
rously in all direaions. The mutant also exhibits a 
high degree of pollen sterility (95-100%). 

Our thanks are due to Dr. J. S. Dhakre, Dr. S. V. S. 
Chauhan and Mr. M. P. Singh for their help. The 
authors are also grateful to Dr. Roshan Singh, Prin¬ 
cipal, for providing facilities. 

Department of Botany, S. N. Chaturvedi. 

R.B.S. College, R. P. Sharma. 

Agra-2 (India), December 2, 1977. 
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IRRADIATION-INDUCED STERILITY IN THE 
MALES AND FEMALES OF 

TR1BOL1UM CASTANEUM UmBS'i:. 

(TENEBRIONIDAE : COLEOPTERA) 

After the control of screw-worm fly. through the 
release of sterile males in the natural population^, 
several attempts have been made to induce sterility 
in the males and females of different pests of stored 
grains by the use of different electromagnetic waves. 
Erdman--^ used very high doses of X-rays for the 
production of such sterility in the males and females 
of T. cctstaneum. 

The pupal stage of T. castaneum lasts for 5 days at 
30° C and 50% R-.H. The pupae of different ages 
( 1 , 2 , 3 and 4 days), reared under these conditions, 
were exposed to four different doses of gamma-rays 
Nz.., 1000 r, 1500 r, 2500 r, and 3000 r under a 

Cobalt<^<^ source in the local Post-Graduate Institute of 
Medical Education and Research. The treated pupae 
were allowed to develop intO' adults and the males 
and the females so produced were crossed with the 
normal individuals of their opposite sex in order to 
note the morality of the eggs laid by the crossed 
females. The mortality of the pupae in the different 
treatments was also recorded and compared with the 
control. 

The results of the above trials show that the treat¬ 
ment of 1 -day and 2 -day old pupae with all the four 
doses did not produce 100 % mortality in the eggs 
laid by the resulting adults, yet, the adults emerged 
included a large percentage of abnormal males and 
females' with expanded elytra and unfolded hind wings. 
These were accordingly not considered At for the 
desired type of sterility. The 3-day old pupae, likewise, 
produced more or less similar results with low doses 
of 1000 r and 1500 r although no abnormal individuals 
were produced in these cases. With higher doses 
(2500 r, and 3000 r; the 3-day old pupae produced 
completely sterile males as the normal females crossed 
with the irradiated males did not lay viable eggs. In 
the case of females, hwoever, only partial sterility 
was induced as a few eggs laid by them hatched nor¬ 
mally. Moreover, the fecundity of these females was 
also greatly reduced. 

Exposure of the 4-day 'old pupae to 3000 r reduced 
the mortality of the pupae without the abnormal 
adults and the resulting males and females were ren¬ 
dered completely sterile. It is thus evident that in 
order to have completely sterile males and females of 
T. castaneum the 4-day old pupae should be exposed 
to a dose of 3000 r of gamma-rays. The previous trials 
with T. castaneum have been conducted with X-rays 
and the doses ranging from 5000 r—8400 r were 


required for the treatment of the old pupae and the 
adult insects for the induction of complete sterility. 

The authors are grateful to Dr. G. P. Sharma, Head 
of the Department of Zoology, Panjab University, 
Chandigarh, for providing facilities and to the autho¬ 
rities of P.G.I., Chandigarh, for allowing the use of 
Cobalt<jt> unit. 

Zoology Department, H. R. Pajni. 

Panjab University, Nivanjit Virk. 

Chandigarh, 

Noifember 30, 1977. 
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LOPHOSQUILLA BLUMSTEIN 

FROM THE COAST OF PORTO NOVO 

Kemp^ came across one stomatopod specimen from 
Burmese coast showing slight differences to Squilla 
costata de Haan. Kemp and Chopra- examined another 
damaged specimen from Burmese coast and recorded 
some more differences. Tiwari and Biswas^ re-examin¬ 
ing the second specimen noticed additional points of 
difference besides the features mentioned by Kemp"^ 
and Kemp and Chopra- and called it Squilla sp. prox. 
costata. Manningi placed Squilla costata and Squilla 
sp. prox. costata under the new genus Lopbosquilla. 

Blumstein'"'* examining the stomatopoda from the 
Gulf of Tonkin came across specimens resembling 
Lophosquilla sp. prox. costata and created a new 
species Lophosquilla tiwarii based on the differences 
compared to Lophosquilla costata. The distinguishing 
features of Lophosquilla tiwarii are : (1) the anterior 
end of the rostrum is narrowed and rounded, ( 2 ) the 
carapace is comparatively narrow, ( 3 ) the sculpturing 
of the second abdominal somite different and (4) the 
lateral lobe on the external margin of the inner spine 
of the bifurcated base of uropod is long and acute 
with distinctly concave edge. 

Three entire specimens and eight damaged sp-eci- 
mens of L. tnuarii were collected from the trawl nets 
operated at 10-20 metres depth along the coast of 
Porto Novo and this is the first record in the Indian 
coast. The range of distribution extends from Gulf 
of Tonkin to the southeast coast of India. 

The author is grateful to the Director of the Centre 
of Advanced Study in Marine Biology for his interest 
and encouragement and to the University Grants 
Commission for financial support. 
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COLEOCHAETE PSEUDOSOLUTA, A NEW 
ADDITION TO THE INDIAN FLORA 

Genus Coleodhaete is represented in India! b^y six 
species only2‘7. During the course of the investiga¬ 
tions on fresh-water Chaetophoralean algae®^ the 
authors came across plants belonging to Coleochaete 
pseudosoluta Gauthier-Lievre^, which has not yet 
been recorded in the Indian flora. It is, therefore, 
proposed to record the species in our flora, in the 
present communication. 



Figs. 1-3. 


Man,y thalli of Coleochaete pseudosoluta (Fig. 1) 
were collected from a small fresh-water pond near 
Amausi aerodrome about 12 kms. from Lucknow in 
September 1975, as bright green, irregular discs, epi¬ 
phytic on leaves and stems of Ceratophyllum denper- 
sum L. Mature discs are 0*5—0*8 mm in diameter. 
Vegetative cells measure 8-10 /^m in width and are 
1-4 times longer than broad. Antheridia (Fig. 2) are 
small cubical stj^ictures 2—3 /^m in width. Spermocarps 
(Fig- 3) are 45-55 in diameter. Cortications 
develop only on the upper side of the fertilized 
oogonia. I 
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Lucknow University, Deep Kumar Asthai^a. 
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ACARTIA DWEEPh A NEW SPECIES OF 
COPEPOD (ACARTIIDAE, GALANOIDA) FROM 
LAKSHADWEEP 

While examining the zooplankton collected from the 
sea surrounding the Agatti atoll of the Lakshadweep 
(Laccadives), a species of Acartia, hitherto undescri- 
bed, was encountered. It is being described as a new 
species. 

Acartia- dweepi n. sp. 

Material : All specimens were collected in hori¬ 

zontal surface tows made with a square net (area 
(0*0625 m^, mesh 300 /x.) at Agatti atoll (10® 40' N, 
72° 10' E) on 28th December 1976. 

Hypes : All types are deposited in the reference 
collection of the Indian Ocean Biological Centre 
with the following catalogue numbers. Holotype $, 
IOBC-0375-0846-1977, Allotype IOBC-0376-08- 
46-1977, ParaiJypes 5 9, 5 IOBC-0377-08-46- 
1977. ^ > : - 

Description 

Female : Total length 1-10 to M6 m«i (Fig. 1). 
Head broadly triangular anteriorly. Rostal filaments 
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prcseni. Relative lengths of prosome and urosome 
81 : 19%. Posterior moirgin of the prosome rounded 
without any spines. A row of 4 to 5 small spinules 
present on the dorso lateral side of the fifth pedi- 
gerous segment (Fig. 2). Relative lengths of uro* 
some segments and caudal rami 2 ; 0*9 ‘.0-5 ; 0*7. 
Genital segment as long as wide. Caudal rami longer 
than wide with hairs on lateral margin. 



Figs. 1-6. Acania dweepi sp, nov. 1. Female, 
dorsal vie>;i^; 2. Urosome, dorsal views; 3- 1st antenna; 
4. Male, dorsal view; 5. urosome, dorsal view; 6. 1st 
antenna. 



Figs. 7-13. Acartia dweepi sp, nov. 7. Female, 
2nd antenna. 8. mandible; 9. 1st maxilla. 10. 2iid 
maxilla; 11. maxilliped; 12. fifth leg; 13. Male 
fifth leg.. 

(Fig. 3) extends to the posterior margin of 
prosome with 18 to 19 segments. 4th and 13th seg¬ 
ments bear a single and a pair of aesthetasks respec* 


dvelly. A., (Fig. 7) and mandible; normal lur the 
genus. Gnathal lobe of the mandible with .S pruu.iiK 
and 3 accessory teeth. First and second m.isiil.ic .uu 
maxilliped with setal armature as shown in Figs. V- - 

Legs 1 to 4 typical for the genus with .1 .se,unit nt<-d 
endopods and 3 segmented exopods. 'I’hc first segment 
of the fifth leg fused medially. Second seg.inem wiui 
long plumose setae twice a.s long as and txu nilnw 
beyond the third segment. Third sce.mciu bio.ui 
basal^y and narrowing towards the distal ends cuivrd 
inwards (Fig. 12). 

Male: Total length 1-08 to mm (Fir., -i >- 

Relative lengths of prosome mul urosome K():.U)Ve 
Posterior corners of the pro.somc rounded aiu! hcMiing 
4 to 5 small spinulc.s on the dorsodaier.il side.s <>i rhr 
last prosome segment as in leinale. ReUiiive ieng.th* 
of the urosome segmcius and caudal rami 1:3 • > : 1 ’ : 

1:1:1-5. Ur 1 bilobed on the laier.d .sides with .small 
hairs. Posterior margins of the Ur 2, Ur 3 aiul Ur 4 
bear small spinules. 

A 1, 16 segmented (Fig. 6). Cienieiilation on ihc 
right A 1 between segincius 12 and 13. Scy,incm li 
with serrated anterior margin. Mourn j|'>ari.s and lc\i;s 
1 to 4 'OS in female. 

Right fifth leg (Fig. 13) bears a spine .it alxuit 
the middle in the second .segment, hmer lolx- ol flu* 
third segment with a small spine. F’ouirh si’g.nietu 
narrow and long with a .strong spine at the iltMal 
end and 5 to 6 small spines on the latei.d .siile. 'The 
seoand segment of the left F3 has a sm.dl spitu* oti 
the lateral side at the distal t'ud. A strong: spine pte 
sent at the tip of the third segment. 

RelarloNS'b/p : The new spec ies .'Uarfia 

can be assigned to Stcur’s* subgenus AvafHihttaru,$. 
Four species of this subgemis, rh,., A. Jnw.w ( iuinrVr 
4. pletschmmni Pesta, A. sp'niata l-steily and 
A. steurl Smirnv>x have the extertnd seta of Itan.de 
P5 much longer thati flu- terminal .sjdne as in 
4. .dweepi. Of these, last 3 specie's diiler Itoin 
A. dweepi in having spines on the postcuitn m.ugiir. 
of the .female Ur 1 and Ur 2 while /I. agiern 

with it in having no armature* there*. We liavr ex.i 
mined A. fossae specimens fnati eollc-ttion.s <akt n 
from south-western Australia which showed tlutr 
tne two are closely related but dillerent forms svirh 
A. fossae having the following characters. V dotal 
length 1*2 to 1*4 mm. Relative It'uglfhs ot p(os\jn:ie 
and urosome 79:21%. Relative lengths of urosuiue 
segments and caudal rami 4:1-2 : 1 : UH. ; 

Total length 1-15 to 1*35 mm. Relative Ic-ngths 
of prosome and urosome 78-5:21-5%:. Rel.ttive 
lengths of urosome segments and caudal lami 2:4:3: 
1*5:1 *5. Apart from these mensural variations tnt- 
female A. dweepi resembles female A. joisae at id 
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A. hamata Mori- which Grice" considers as probably 
same as A. fossae. But the males of the two species 
differ significantly. Ur 2, Ur 3 and Ur 4 of A. dweepi 
each bear a row of small spinules at their postierioi 
margins while in A. fossae these spinules are few 
and discontinuous in Uc 2 and Ur 4 and totally 
absent in Ur 3. The second segment of the left P5 
of A. du'eepi has a small spine on the lateral side 
at the distal end which is lacking in A. fossae. Th© 
last segment bears a single strong spine at the tip in 
A. dweepi as different from A. fossae which has two 
spines one starting about the middle and the other 
at the tip. 

The species is named after Lakshadweep archipelago 

We are indebted to Dr. T. E. Bowman, Smithso¬ 
nian Institution, Washington D.C., ^for his opinion 
in the identification and kind suggestions. We are 


gratefol to Dr. S. Z. Qasim, Director, NIO, Goa 
and Dr. T. S. S. Rao, Scientist-in-Charge, Regional 
Centre of NIO, Cochin, for their encouragement and 
interest in tne stud^y. We thank Dr. P. Sivadas, 
Regional Centre of NIO, Cochin, for kindly provi¬ 
ding the material and leaving the description to- us. 
Regional Centre, P. H ARID AS. 

National Institute of M. MadhUPRATAP. 

Oceanography, • 

Cochin 682 018, India, 

November 2, 1977. 
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AWARD OF RESEARCH DEGREES 


Kakatiya University, Warangal, has awarded the 
Ph.D. degree in Botany to Shri M. Radhakrishnaiah. 

Karnatak University, Dharwar, has awarded 
the Ph.D. degree in Zoology to Smt. Bhagyashri 
Venkat Bhujle. 

Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Chemistry to Shri Shashi Bhusan 


Mohanty; Ph.D. degree in Zoology to Shri Hari 
Sadhan Maity. 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Botany to Shri S. 
Balanarasimha Reddy ; Ph.D. degree in Physics to 
Shri N. Prabhakar Rao; Ph.D. degree in Zoology 
to Shri V. Chandrasekharam, (Miss) S. Vijayalakshmi 
and Shri K. Satyanarayana. 


Science — ^The Fortnightly Science News Journal of India—as per Form IV 
of Newspapers (Central), 1956. 
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SOME REMINISCENCES OF MY ASSOCIATION WITH PROFESSOR RAMAN 


K. R. RAMANATHAN 

Physical Research Laboratory, Ahmedabad S80 0Q9 


F rom 1914 1921 , I was a Demons¬ 

trator and Lecturer in Physics in the 
Maharajah’s College, Trivandrum. 1 became 
interested in problems of Meteorology, Geo¬ 
magnetism and the Optics of the Atmosphere. 

I learnt laboratory techniques including glass- 
blowing, construction of vacuum, lamps, ete. 
from my senior colleagues, and when I found 
something interesting, 1 used to correspond 
with Prof. Raman. In 1920, Prof- Raman 
wrote to me if I could go to Calcutta to work 
in his Laboratory. 

I went to Calcutta in December 1921 as a 
Research Scholar from the Madras University. 

1 first met Prof. Raman in the rooms of the 
Indian Association for the Cultivation of 
Science, at 210, Bowbazar Street. He had 
returned a few months previously from his 
first visit to Europe- His voyage across the 
wide seas had brought him face to face with 
a natura.1 phenomenon of great grandeur and 
beauty, namely, the colour of the deep blue 
sea. During the voyage, he had studied vari¬ 
ous aspects of the light from the sea and sky 
with characteristic freshness of mind and had 
come to the conclusion that the theoriesi so far 
advanced to explain the deep blue colour of 
sea were inadequate and that the pri¬ 
mary origin of the colour of the sea was 
fundamentally the same as that of the 
colour of the sky, namely the scattering 
of light by the molecules and the colour 
was not dependent on the presence of any 
suspended matter. After he returned to 
India, he had repeated and extended the 
experiment of Lord Rayleigh (the younger 
Rayleigh) on the scattering of light by diist- 
free liquids and sent in a brilliant and com¬ 
prehensive paper on the molecular scattering 
pf light in liquids and the colour of the sea 


to the Royal Society. In this paper, he had 
made use of the Einstein-Smoluchowski for¬ 
mula of scattering based on the thermodyna¬ 
mical fluctuations of density in fluids to 
calcLilale the intensity and polarisation of the 
light scattered. 

Ml. K. Seshagiri Rao who was then work¬ 
ing in the Government Test House in Calcutta 
was making quantitative measurements in the 
Laboratory to test with what accuracy the 
Einstein-Smoluchowski formula was obeyed 
in liquids under ordinary conditions. 

There were other workers in the laboratory 
engaged in various problems in optics or 
x-rays. P,rofessor Laljee Srivastava of Ajmer 
was working on the scattering of light by 
transparent crystals; ice and rock-crystal or 
quartz were the main crystals studied. Profes¬ 
sor Raman had observed the blue colour of 
deep glaciers in the Alps. 

Professor Tamma of Meerut was working 
with crystals of sugar-candy and sulphur on 
the phenomenon of internal ccbical refrac¬ 
tion. Dr. Panchanan Das was working away 
with paper and pencil on problems of vibra¬ 
tions of strings with frequent excursions into 
Sommerfeld’s. Atombaii, and Mr. Y. Venkata- 
ramiah of Vizianagram was setting up some 
glass apparatus or other for- studying the 
properties of H:^. Mr. Ramdas and Mr. K. S. 
Krishnan were still students in the University 
College but Ramdas used to flit in and out 
of the Laboratories of the Association, regal¬ 
ing his friends with music and jokes and un¬ 
usual photographs. Mr. Krishnan had come to 
Calcutta, but he was only an occasional 
visitor- 

The next two years were years of intense 
activity in the development of the subject of 
classical molecular scattering in liquids and 
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gases both in its experimental and theoretical 
aspects. Under the guidance of Prof. Raman, 
the following problems were tackled. The 
influence of the optical anisotropy of the 
molecules on scattering, scattering near the 
critical point in fluids and in mixtures of 
fluids, the problem of x-ray scattering in 
fluids, the systematic and mathematical study 
of the scattering of light by different liquids, 
all these received attention, and it was possi¬ 
ble to make some worthwhile progress. 

In September 1922, I received an offer of 
Lecturership in Physics in the University of 
Rangoon, I accepted the offer and went to 
Rangoon by sea in September 1922. Prof. 
Raman arranged for my collecting sea-water 
from different areas of the Bay including 
areas far away from land, where the sea was 
deep. On examination of the samples of water 
with concentrated sunlight and colour filters, 
it was found that in addition to the expected 
blue light, there was also some green compo¬ 
nent in the scattered light. On my return to- 
Calcutta during the summer vacation of 1923, 
a study was made of the scattering by carefully 
purified and double distilled water, and it was 
found that the scattered, light contained a 
green component distinct from the blue. This 
' was attributed to “a trace of fluorescence” 
and a similar effect was found in pure distilled 
methyl alcohol and ethyl alcohol also-. The 
phenomenon of the “trace of fluorescence” 
was not understood at the time; it was later 


studied by Mr. Krishnan and Mr. Venkates- 
waran in many other liquids and vapours with 
complementary filters and polarisers at Prof. 
Raman’s Laboratory. Persistent investigation 
by Prof. Raman with the assistance of 
Mr. K. S. Krishnan and Mr. Venkateswaran 
proved it to be the Raman Effect 

The atmosphere of the Association, when 
I worked there, was one of great informality, 
and extreme cordiality. All the workers lived 
either on the corner rooms of the Association 
or in rooms very near the Association, and 
work went on from morning seven till sunset 
with short intervals snatched for food and 
other personal requirements. The Assis¬ 
tant Secretary Mr. Ashutosh Day or Ashu 
Babu as he was affectionately called, with his 
loud voice and hearty laughter was always 
available to make all arrangements required 
for work and was the presiding deity ti'» 
arrange all the smaller but none the less 
essential requiremests for work—^just as Prof. 
Raman was the Central Sun round which the 
whole institution revolved and from which 
each part derived its energy. 

It still gives me a thrill of pride to think 
that I was privileged to work in those premi¬ 
ses in those days and to take a small share 
in the vital activities of the Association during 
the period 1921-1924. After I went to 
Rangoon in late 1922, I was a periodic visitor 
to 210, Bowbazar Street, during summer vaca¬ 
tion Cctrh year, till I ioin<=^H the IiVdia Meteorr^- 
lo'gical Department in 1925. 








FIFTY YEARS AGO—SOME THOUGHTS ON C. V. RAMAN AND CURRENT SCIENCE 

S. RAMASESHAN^^ 

Materials Science Division, National Aeronautical Laboratory, Bangalore. 560 017 


T he discovery oi the phenomenon now 
known as the Raman Effect was first 
announced to the scientific world fiity years 
ago this week at a lecture entitled “A New 
Radiation” delivered by Raman at the South 
Indian Science Association, Bangalore, on 
Friday, the 16tli of March 1928. Some of 
those present still recall vividly the excite¬ 
ment which Raman was able to convey to the 
audience. They remember tlie demonstrations 
that accompanied the lecture, of fluorescence, 
of molecular scattering of light by a liquid, 
and also of the experiment so crucial to the 
discovery of the Effect: that when the inci¬ 
dent light had a biuc-violet filter in its path 
the cone of scattered light was visible even 
when viewed through a complementary 
green-yellow filter which should have com¬ 
pletely cut off all the normally scattered light. 
The written, up version of the lecture was 
published in the Indian J, Pliys. [2, 387 
(1927-28)]. It ends with. 

“The line spectrum of the new radiation 
was first seen on the 28th of February 
1928. The observation was given publi¬ 
city the following day”. 

The date of publication was 31st March 
1928. 

Raman, during his career, is never known 
to have read out a lecture from a manuscript. 
It is certain that the written version is by no 
means a verbatim report of the lecture. The 
paper is clear, concise and restrained, but one 
can perceive in it the suppressed excitement 
that a leader must have felt when the persis¬ 
tent efforts of his school, for over seven years, 
culminated in such a remarkable discovery 
which opened up new vistas of knowledge. 
We see this in the “Conclusion”. 


“We are obviously only at the fringe of 
a fascinating new region of experimen¬ 
tal research which promises to throw 
light on diverse problems relating to 
radiation and wave theory, x-ray optics, 
atomic and molecular spectra, fluore¬ 
scence and scattering, thermodynamics 
and chemistry. It all remains to be 
worked out”. 

I must confess that when I agreed to write 
this article I still believed that Current 
Science and the South Indian Science Associ¬ 
ation (where the Raman Effect was first 
announced) were connected in some way. 
The same scientists were involved in both 
organisations and apparently I was not the 
first to make this mistake. Current Science 
12, 463 (1934-35)] issued the disclaimer. 
'‘Current Science is not an organ of 
the South Indian Science Association 
but an independent all India journal”. 

I have been delving a bit into the history of 
this journal which has held its own for the 
past 45 years in India. The idea of starting 
the journal first germinated in the minds of 
some scientists in Bangalore (mostly from the 
Indian Institute of Science and the Central 
College). Even in the early stages they seem 
tO' have involved Raman (who was then at 
the Indian Association for the Cultivation of 
Science in Calcutta). 

“The matter was discussed at length^ 
with Sir C. V. Raman during one of his visits 
(1931) to Bangalore from Calcutta’’ writes a 
chronicler. Prof. Raman once said that he 
gave his support to the starting of Current 
Science as he felt that such a scientific journal, 
covering, diverse fields of knowledge, could 
help much to consolidate science in India. An 


* Jawaharlal Neliiu Fellow. 
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efEW THEORY OP 
RADIATION 


PROF. RAMAN’S DlSCOVEEt; 

(associated pbiss or jjtdia.; 

^ ^ CALCUTTA, Fob. 29."'"'" 

Prof. C. V. Kaman. F. R. S., of tbs 
Calcutta University, hns made & dla- 
, oovery vhicli promises to be of funda- 
^ mental signiHoaace to physics. It -wil) 

, bo remembered that Prof. A. H 
Cof!:ptoii of the Chicago University 
was recently awarded the Nobel Prize 
‘ for his discovery of the remarkablo 
transformation which X-rays undergo 
when they are scattered by atoms. 

- Shortly after the publication of Prof. 
Compion’s discovery, other expcri- 
raenters sought to find out whether a si- 
miliar transformation occurs also when 
ordinary light is scattered by matter 
and i*c]>orted definitely negative results. 
Prof. Raman with his research as-' 
scciates look up this question afreshi 
nnd his experiments have disclosed 
8 new kind of radiation from atoma 
exerted by light. 

The new phenomciiuii exhibits fca- 
tyres even more startling than those 
discovered by Prof. Compten with 
X-rays. The principal feature observ'- 
ed is that \rhcn matler is excited by 
li^t of one colour, the atoms con- 
l«ined in It emit light of two colourSi 
on© of which is different from the 
exciting colour and is lower down the 
spectrum. The astonishing thing is J 
that the altered crdonr is 
pendent of the nature of the sifbstanco 
used. It changes however with the 
colour of the exciting radiation, and 
if the latter gives a sharp line in the 
spectrum, the second colour also ap¬ 
pears as a second sharp line. There is 
in addition a diffuse radiation spread 
over a coRsidernble range of the 
spectrum. He will deliver a lecture 
demonstrating these phenonaoa first 
at Bangalore on the ICtb Mareh*. 


overwhelming response to a circular letter 
issued to many Indian scientists by Dr. Martin 
O. Forster (the Director, Indian Institute of 
Science), followed by a meeting in January 
1932 of a large number of scientists who had 
come to Bangalore to attend the Indian 
Science Congres,s, resulted in the starting of 
Current Science. 

“The journal is run with the editorial 
cooperation of S. S. Bhatnagar, J- C. 
Ghosh, C. V. B. Normand (The Direc¬ 
tor-General of Meteorology), C. V. 
Raman, K. R. Ramanathan, M. N. Saha, 
Birbal Sahni and B. Venkatcsachar’'. 

The first Secretary was K- S. Varadachari 
and the first Editor C. R. Narayana Rao. The 
first issue appeared in July 1932- 

I have browsed through many of the early 
volumes. The first volume contains such inte¬ 
resting materia] that 1 thought I would share 
some of my Meanings with my readers. The 
very first issue has a short note from Raman’s 
Laboratory from Calcutta. Young Bhagavan- 
tam, who was later to succeed Raman as the 
President of the Current Science Association 
is the author of a paper entitled '“Flie Raman 
effect in liquid carbon, doxidc"’. A. S. Ganesan 
later to be editor of Current Science Ironi 
1958-1973 also has a paper in the first 
volume “The Raman effect of fused inorganic 
nitrates”. 


Fig. 1. A photocopy of the first news¬ 
paper report of the discovery of the Raman 
Effect (February 29th, 1928). It is clear that 
the observatidns made with the direct vision 
spectroscope on 28 th could not distinguish 
the differences in the colour (wavelength) of 
the new radiation emitted by different liquids- 
Hence the statement “the altered colour is 
quite independent of the nature of the sub- 
stance ^ used”. The changing of the word 
quite to approximately” (in ink) is almost 
certainly in Prof. Raman’s handwriting made 
probably on the 1st or 2nd of March 1928. The 
lecture to be delivered in Bangalore is 
referred to. 


The first signed article by Raman is a 
review of Max Planck’s “Theory of Light” 
[1, 147 (1932)]. Three other volumes by 
Planck were reviewed by M. N. Saha (heat and 
thermodynamics), S. N. Bose (Elcctromagae- 
tism) and N. Venkatesachar (mechanics of 
deformable bodies). It would appear that the 
senior scientists of those days did Iiavc time 
to read scientific books, write detailed reviews 
and make aippropriate topical comments- 
For example after reviewing Planck’s book, 
Raman says 

The fact that the present book is the 
fourth of a iseries of five volumes by its 
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South Indian science association. Bangalore 

MemO€rt o( t*t Mamaftog ComtnUtee . PrenJemt StcreUrifj ; 

P»ror, B. VCNKATBiACMAl*. !•.*. Mu.C. S. Bala*UHOaram Ivan •* Ml* B SANjrfVA Rau. 

On & Sanjcxva Rao. M A. o. Mn. M. SncXNivAtArA. B 1... It I I.K.. 

M» P- RAMAnvWAMi ArVAN. M A.. A.IJ. BC. 

MW. ■ Q. GUrmv. m ac.. (lono.) r c.«. 

8th March 1926. 


Dear Prof.Raman, 

On behalf of the Managing Committee, permit me to thank 
you warmly for honouring us by kindly accepting to deliver the 
Inaugural address to the Eighth Annual of the Association. I 
am onolosing herewith a typed copy of the programme for your kind 
perusal* On Friday the 16th march 1928 at 6-16 P#M. the Inau^’^al 
addtesB comds off in the Central College'; Bangalore. 

Tours sincerely. 


Vol 47. No. 6 1 
March 20, 1978 J 


Prof.C.tf.Baiimn, f.R.S., 

210, Bow Bazaar Street, 

CALCUTTA- 

Fig. 2 (a). Letter from the Joint Secretary of the South Indian Science 
Association to Prof. Raman. 

SOUTH IHDIAM SOEIHCE ASSOClAXIOM, BAHOALOfiE. 


EIGHTH annual SESSIOM, . 

FRIDAY “ Iflth March 1928: - 

6 P.M. welcome Addreec by the president 
of the Association. 

6-15 P.M. inaugural Address by prof*. C.v.Raman, p.R.S., 

SUBJECT ; - 
’fA new Radiation''. 

Fig. 2 (6). Copy of the Programme 
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distinguished author suggests, certain 
reflections on the subject of the teach¬ 
ing of physics in Indian Universities 
which may not inappropriately find a 
place here. The astonishing rate of 
development of physics in recent years 
has made the adequate teaching of the 
subject a task of peculiar difficulty. It 
is quite natural and appropriate that 
much attention should be paid to the 
study of modern developments and the 
most promising students should exhibit 
enthusiasm for taking up “research’’ as 
part of their syllabus of study. At the 
same time it should be remembered 
that an edifice of ill-digested knowledge 
erected on insufficient foundations of 
preparative study is worse than useless. 
A broad based knowledge of mecha¬ 
nics, thermodynamics and electromag¬ 
netism with an adequate mathematical 
discipline such as furnished by the pub¬ 
lished lectures of Prof. Planck, should 
be compulsory for every advanced 
student of physics. Only on such a 
foundation of knowledge can the study 
of modern developments and the partici¬ 
pation in research, possess any real 
educational and intellectual value”. 

In later years Raman strongly deplored the 
depletion of talent from universities. Even in 
those days he felt that universities must change 
their attitudes if they are to be a live and 
creative. 

“Sir C- V. Raman defined true scholar¬ 
ship as contrasted from scholasticism. 
In a trenchant criticism of Indian Uni¬ 
versities he pleaded for the abolition of 
the present scholasticism practised by 
them and suggested a revolution in our 
educational outlook wherein the human 
spirit, intellect and genius would mani¬ 
fest themselves at their highest”. (Report 
of Raman’s convocation address to the 
Bombay University, 16th August 1932); 
[Curr. 5cz., 1, 83 (1932)]. 


Raman and Current Science r Cunem 

L Science 

Raman in later life was repelled by the grow¬ 
ing idea that science was an institutional 
enterprise rather than a personal activity. To 
him science was a creative activity of indh 
viduals. 

'“■Speaking about the relations between 
science and human life he suggested 
that a false sense of values underlies 
the common belief that science was 
justified by its power to create wealth 
or new comforts or conveniences for 
humanity. Science was equally capable 
of furnishing methods for die destruc¬ 
tion of wealth and oi multiplying human 
misery and suilcring. The true justifica¬ 
tion of .science lay in its success in 
opening out a new vision of the universe; 
in giving us an insight into the origin 
and development of human life, and in 
fact in its enabling man to perceive him¬ 
self in his proper relation to the universe 
he lived in. The progress of the human 
race would depend on the succcs?^ 
attained in applying the melhcxl ot 
science to the study and the control of 
human activities in all tlieir varieties 
Science is creating a new religion and 
a new philosophy which surely would 
replace beliefs that were founded not 
on demonstrable truth but were merely 
vestiges of man’s animal ancestry. 
[Dacca University Convocation—C/yrr. 
ScL, 1, 50 (1932-33)} 

Another small note [1, 82 (.1932)} says 

“A few bronze medallions struck by the 
South Indian Science Association, 
Bangalore in commemoration of the 
Nobel Prize award to Sir C. V. Raman 
are available from the Secretary at 
Rs. 2 each”, and an announcement, 
“The Indian Chemical Society confer¬ 
red its Honorary Fellowship on two 
eminent scientists A. Sommerfcld and 
C. V. Raman”. 
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PREFACE. 


OTE are deeply indebted to Dr. Arnold 
Berliner for the idea of publishing 
Special Numbers on the most outstanding 
scientific discoveries for fiirthering the aims 
and objects of Current Science. Early in 1936, 
he suggested to us the necessity and desira¬ 
bility of inviting eminent scientists to 
contribute articles for the Special Numbers 
on Lane Diagrams and Canal Fays. Prof. 
Max Born to whom our grateful thanks 
are due, drew up for u^ a scheme of sub¬ 
jects and authors. Both Dr. Berliner and 
Prof. Max Born were so deeply interested 
in the idea that they used their personal 
influence with their friends for contributions. 

The ready and cheerful response to our 
invitation, we are glad to record, far exceeded 
our most sanguine expectations and the 
authors who have contributed articles have 
laid us under an obligation which we cannot 
hope to redeem. The general spirit under¬ 
lying the encouragement given to the under¬ 


taking is worthy of the noblest traditionb of 
science. We are greatly thankful to Sir 
C. V. Raman, Kt., f.r.s., n.l., for exercising 
general supervision over the preparation of 
this nunjber and the introduction he has 
written. 

We have received numerous acts of assist¬ 
ance from Messrs. T. S. Subbaraya, N. S. 
Nagendra Nath, P. Krishnamurti, M. N. 
Ramaswami, S. Rama Swamy and N. G. 
Chokkanna to whom we acknowledge our 
sense of gratefulness. 

We hope that this volume will be received 
by the scientific workers in India and abroad 
with the same enthusiasm with which we 
laboured in collecting the material for it. 
Other numbers on Canal Rays, Genetics and 
Organisers in Animal Development will be 
issued shortly and we expect that each of 
them will be as full and representative as the 
present number, which we now have the 
pleasure to offer to scientific readers. 


Fig. 3 

Current Science in the early days brought out special numbers. 
Figure 3 shows a photocopy of the Preface o'f the Special Number on “Laue 
Diagrams” published in January 1937 (Priced Re. 1-8-0 or 2i Sh!), to com- 
memo’rate Prof. Max von Lane’s discovery. Max Bom and C. V, Raman 
actively cooperated in bringing out this issue. The Introduction is by Raman. 
The other authors are von Lane, W. H. and W. L. Bragg, P. P. Ewald, Manne 
Siegbahn, Linus Pauling, C. G. Darwin, Hermann Mark, J. A. Prins, S. K. 
Allison, H. A. Kramers, and S. Ramaswamy ! 
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The obituary of Ronald Ross (who was 
awarded the 1902 Nobel Prize for Physiology 
and Medicine) by Col. Stimson IMS makes 
interesting reading {Curr. ScL, 1, 109, 

(1932-33)}. 

“India with her estimated death rate of 
one million per annum from this dis¬ 
ease (Malaria) is especially indebted to 
Sir Ronald Ross whom she can proudly 
claim as her own—for he was born 
at Almora in the Kumoan hills on the 
13th of May 1857, of a family with 
many associations with this country. 
He spent 18 years as an officer of the 
Indian Medical Service and it was in 
India that he made his great discovery”- 


In his Presidential Address at the 20tli 
Science Congress, Patna, Dr. L. L. Fermor, 
Director-General of the Geological Survey of 
India refers to the starting of Current 
Science. 

“An event of major importance to the 
development of science in India during 
the past year was the decision made 
by a group during the last session of 
the Indian Science Congress at Banga¬ 
lore to publish a science journal on the 
lines of Nature”. 

He also refers to the retirement of Dr. 
Martin Forster from the Indian Institute of 
Science and the appointment of Raman as its 
Director. 
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“He is to be succeeded by Sir C V. 
Raman, your President at the 16th 
Congress at Madras in 1929. The high 
quality ctf Sir Chandrasekhara’s work 
at the Indian Association for the Culti¬ 
vation of Science in Calcutta and as the 
Palit Professor of Physics at the Uni¬ 
versity of Calcutta and his inspiring 
leadership in the development of the 
school of workers in physics is a happy 
augury to the application at Bangalore 
of a further stimulus to scientific 
research at the southern centre. 
Calcutta’s loss will be Bangalore’s gain. 
At present Calcutta may be regarded 
as the centre of scientific research in 
India; but with the transference to 
Bangalore of one at her leading investi¬ 
gators she will have to guard her 
laurels”. 

One reads with interest that the budget of 
the Indian Institute of Science for scholar¬ 
ships, equipment, and books and periodicals 
respectively were Rs. 4,700/-, Rs. 22,600/- 
and Rs. 2,100/- in 1917, and Rs. 53,800/- 
Rs. 65,100/- and Rs. 16,000/- in 1932 just 
before Prof. Raman took charge as Director 
of the Indian Institute of Science. 

Prof. K. S. Krishnan is appointed the 
Mahendralal Sircar Professor at the Indiad 
Association for the Cultivation of Science (a 
position created by Prof. Raman before his 
departure from Calcutta). Prof. Krishnan 
has instituted three prizes to be given to the 
most successful students of the Dacca Uni¬ 
versity with a view to commemorating the 
services of S. Ramanujam, C- V. Raman and 
P. C. Ray in the cause of Mathematics, 
Physics and Chemistry. 

An interesting letter to the editor by Prof. 
H. Mohanty from the Ravenshaw College; 
Cuttack appears under the title “Viscosity of 
Liquids” [Cnrr. Set, 1, 314 (1933)]. 

“The letter by Prof. E. N. da C Andrade 
in Nature (March 1 and April 12, 


1930) on the variation of viscosity of 
(liquids with temperature; on the con® 
ception of a transitory and fluctuating 
crystallisation occurring in the body of 
a liquid, has created a good deal of 
interest in the subject and the publica¬ 
tion of his full theoretical discussion is 
eagerly awaited. Log rj — A B/T is 
the formula put forward by Andrade. 
The same formula has been put for¬ 
ward by C. V. Raman in Nature (April 
12, and May 5, 1923) on the assump¬ 
tion that the liquid state is composite 
in character, being composed in part of 
molecules rigidly attached to each 
other somewhat as in a crystal and may 
be termed “Crystalline” molecules and 
in part of molecules which are rela¬ 
tively free and mobile as in the gaseous 
state and may be termed vapour mole¬ 
cules. Raman not only outlined a physi¬ 
cal mechanism of the phenomenon of 
liquid viscosity but also pointed out the 
theoretical significance of the con¬ 
stants occurring in the above formula’\ 

A strong editorial condemns the cut in the 
annual grant to the Indian Association for the 
Cultivation of Science from Rs- 20,000/— to 
Rs. 18,000/-. 

“We have always thought it is an ex¬ 
tremely short sighted policy to curtail 
subsidies to research institutions in 
general and in particular to those whose 
work has earned for India a distinct 
'international position in International 
Science”. 

Later that year one reads a plea* for the 
formation of an Academy of Sciences [Curr. 
ScL, 1, 335 (1932-33)]. 


These are a few samples of the boldness that 
existed in scientific journalism and amongst 
scientists to express views about subjects that do 
matter—which, alas, seems to have decayed in 
recent years! 
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“It is true that individual scientific 
workers in India have by their inde- 
fatiguable industry achieved great dis¬ 
tinction for themselves but the prestige 
of both official and non-official research 
is still slow in attaining that status of 
international importance reached by 
most European countries- This unsatis¬ 
factory position is,, in our opinion, partly 
due to the tendency of many scientific 
men to export their more important 
contributions for publication in foreign 
journals with a proportionate impove¬ 
rishment of Indian archives. Perhaps if 
the resources of an all India journal, such 
as we contemplate in connection with 
the Academy of Science had been avail¬ 
able, for giving Indian scientific work 
suitable international publicity, the out¬ 
flow of memoirs from this country 
would have been more restrained and 
less voluminous. Continuance of this 
practice will retard the process of 
building up a scientific tradition for 
India and keep her in a position of 
semi dependence in the world of 
science”. 

How true and yet it might have been this 
editorial which provoked the unfortunate 
formation of two Academies in India ! 

We leave the first volume and proceed to 
find that after 10 years, a request has been 
made to form the Current Science Associa^ 
tion as a Registered Society; the first signa¬ 
tories of this request are J. C. Ghosh, C, V. 
Raman, L. Rama Rao, M. Srinivasaya, Bir- 
bal Sahni, M. A. Govinda Rao and P. Rama- 
swamy Ayyar- Raman became the President 
of the Current Science Association in 1947 
which office he held till his death in Novem¬ 
ber 21, 1970. 

During these 38 years of his association, 
Prof. Raman wrote 133 articles, 15 major 
books reviews and hundreds of short notices 
for Current Science, 


It is not my intention to quote from Cur¬ 
rent Science volume by volume—although as 
in the first volume one could get a great deal 
of historical information in them. I shall just 
touch upon a few articles that Raman wrote. 

Perhaps the most famous and the most 
controversial paper he published in Current 
Science was the paper on “A New X-ray 
Effect”, which he published along with 
P. Nilakantan. [Curr. Sci., 9, 165 (1932^33)} 

In his lecture “A New Radiation” referred 
to earlier he says— 

‘‘If a quantum of radiation can be 
absorbed in part and scattered in part 
in the optical region of the spectrum, 
should not a similar phenomenon occur 
in X-ray scattering. The type of scatter¬ 
ing discovered by Prof. Compton may 
possibly be one of numerous other types 
oif scattering with modified frequencies, 
some with a line spectrum and some in 
the nature of continuous radiation”. 

Since then Raman was constantly on the 
look out for this effect. In March 1940, 
Raman and Nilakantan observed “sharp specu¬ 
lar” X-ray reflections in diamond whose inten¬ 
sity was practically independent jof tempera¬ 
ture. According to Raman and Nilakantan, 
“a diamond crystal in which the atoms oscil¬ 
late with any one of its infrared frequencies 
continues to be a three dimensionally perio¬ 
dic structure in space. Thus for the same, 
reason which enables the crystal planes of a 
static crystal to give the well known Laue 
and Bragg reflection of unaltered frequency, 
the crystal planes of a vibrating crystal 
should give dynamic reflections with an 
altered frequency”. They were convinced that 
the dynamic reflection seen around the (111) 
reciprocal point is due to the 1332 cm‘^ vibra¬ 
tion which corresponds to one face-centred 
lattice of diamond vibrating against the other 
and that it was caused by the type of Raman 
Effect envisaged in the above quotation from 
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the 1928 paper. They published these results 
also ia Current Science and it raised a very 
heated controversy ia the scientific world. 
In retrospect the explanation given by 
Raman, however simple and elegant, may 
be ia error. It is however now recognised 
that the discovery of these temperature 
independent reflections did provoke the scien¬ 
tific world to examine the question, of dynamic 
reflections in cr\'stals and their origin which 
resulted in significant advances in this field 
and that of thermal diffuse scattering. 

It is interesting that Raman was led on to 
the discovery of his effect because of his intui¬ 
tive belief dating back from 1922 that the 
“weak fluorescence” that was observed in 
light scattering in liquids was not due to im¬ 
purities but was of molecular origin. It must 
have been this unshakable conviction that 
made him drive his students and collaborators 
into purifying and repurifying hundreds of 
liquids to look for specific characteristics in 
the scattered Tght which would distinguish it 
from the normal molecular scattering or fluo¬ 
rescence due to impurities. However, the same 
feeling seems to have played him false in the 
case of diamond. Unable to purify his dia¬ 
monds, he studied hundreds of diamond 
plates, unwflling to believe that this “Prince 
of Solids” could have major impurities in it. 
Years later it was established that many of 
the phenomena he and his students discovered 
arose due to impurities (like nitrogen) in the 
diamond lattice. It is ironic that the symmetry 
changes induced by these are similar to 
those that Raman proposed to explain the 
obser^^ed phenomena and which he believed 
intrinsic to the carbon atom. 

One partxularly elegant paper published by 
Raman in Cnrre^it Science in the field of ontics 
where he was a master, was entified “The Phe¬ 
nomena of Conical Refraction” [C'/rr. ScL, 
11, 44 (1942)1. One of his studen-s (T. M. K. 
Nedungadi) had prepared a crvstal of naph¬ 
thalene (1 cm X 1cm X 0-5 cm) by 


the Bridgeman technique for studying its 
Raman spectrum [Ciirr. Sci,,ll, 226, (1942)]. 
Raman used this crystal to expound some of 
the wave optical properties of conical refrac¬ 
tion. 

“Several years ago I noticed and descri¬ 
bed a remarkable optical effect [Mf/ure,. 
107, 742 (1921); PM. 43, 510 

(1922)} associated with conical refrac¬ 
tion which is observed when a small 
luminous object faces a parallel plate 
of aragonite suitably orientated and 
held a little distance from it.. ....... 

The same cflxct is shown in a much 
more striking way in a naphthalene 

block. .The effect is illiLStraleci 

by Fig. 4 (c) which is a hurnan pixifile 
scratched with a needle on a plate 
covered by black varnish and placed 
in front of the naphthalene plate wliile 
Fig. 4 (d) reproduces the image of the 
same received on a photographic plate 
placed behind the crystal. It will be 
noticed that features of the profile arc 
recognisable in this image”. 

One sees from the figure that Raman’s 
research assistant (V. S. Rajagopalan) scrat¬ 
ched a profile clearly resembling (hat o! 
Raman on the glass plate for (Iicse experi¬ 
ments, although Raman for a long lime refu- 
sed to accept that it was his profile ! 

Another gem is on “The Nature of the. 
Liquid State” [Cmr. Sc!., 11, 303 (1942)1 
where Raman describes the use by his group 
of the adiabatic piezo-optic coeficients to 
calculate the intensity of scattering. It also 
presents the elegant piece of work done at 
Bangalore of the measurement of tlic hyper¬ 
sonic velocities in viscous liquids using 
Brillouia scattering which resulted in estab¬ 
lishing that viscous liquids behave almost 
like ris:’d solids at those high frequencies. 
Einstein considered density fiuctiia- 
tions to be static and isothermal, while 
in the theory of Brillouin they are con- 
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Illustrating Conical Refraction in Biaxial Crystals 

Fig. 4. A plate from the paper by Prof. Raman on Conical Refraction. 

{Current Science, February 1942), 

sidered as dynamic stratifications or 
pound waves, and thibrefore adiabatic 
in character. The assumption that the 
fluctuations of refractive index arising 
from density fluctuations are connected 
with them by the well known Lorenz 
formula is neither necessary nor justi¬ 
fiable. The adiabatic piczo-optic coeffi¬ 
cient of several common liquids has 
been recently determined at Bangalore 
by the present writer and K. Venkata- 
raman. Using these coefficients, and 
assuming the density fluctuations to be 
adiabatic in character, Sunanda Bai 
has recalculated the intensity of light 
scattering given by the thermodynamic 
theory and compared it with her own 

observations.The observed 

intensities are found to support the 


adiabatic hypothesis. It must not how¬ 
ever be concluded from this approxi¬ 
mate agreement that the thermodyna¬ 
mic theory of light scattering is either 
correct or complete*” 

“Further striking confirmation of these 
ideas is furnished by Venkatcswaran’s 
measurements of the hypersonic veloci¬ 
ties in viscous liquids for the special 
displacements in the Fabry Perot pat¬ 
terns. For ordinary or mobile liquids, the 
hypersonic velocity comes out practically 
the same as the ordinary ultrasonic 
velocity observed at much lower fre¬ 
quencies, but in the highly viscous 
liquids, glycerine and castor oil, there 
is a marked difference between the two 
velocities and it is noticed that this 
difference falls off with rising tempera- 
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ture. A very satisfactory explanation of 
these facts is furnished by the consi¬ 
deration that for sufficiently high fre¬ 
quencies of vibration a viscous liquid 
may for all intents and purposes be 
regarded as an amorphjous solid and 
the hypersonic velocity should there¬ 
fore depend on both its compressibility 
and the rigidity coefficient”. 

For almost seven years (1941—1948) Raman 
was deeply interested in diamond and its pro¬ 
perties. His popular lectures on diamonds were 
famous. An article is Current Science reveals 
why he felt the study of diamond was impor¬ 
tant [11, 261 (1942-43)]. 

exhibits in a characteristically striking 
fashion many phenomena which are 
scarcely noticeable with other solids in 
ordinary circumstances. As an instance 
we may recall the variation of specific 
heat with temperature. This was known 
as an experimental fact in the case of 
diamond for at least fifty years before it 
was recognised as a universal property 
of the solid state. The data for diamond 
published by Weber in 1875 formed the 
basis of Einstein’s epoch making paper 
of 1907 introducing the quantum theory 
of specific heats. History has a way of 
repealing itself, and the study of dia¬ 
mond should therefore appeal strongly 
to the experimenter seeking new avenues 
of research and to the theorist seeking 
new and fruitful lines of physical 
thought concerning the solid state’\ 

Later his travails at getting at diamond speci¬ 
mens are related. 

“I have since the year 1930, been deeply 
interested in physical investigation on 
the diamond. The difficulty of obtaining 
the material in a form suitable for exact 
studies has however, been a serious 
obstacle to progress. Indeed in the early 
days, I was reduced to the expedient of 
borrowing diamond rings from wealthy 


friends who, though willing to oblige, 
were slightly apprehensive about the 
fate of their property”. 

His excitement and joy on seeing the beauty 
of natural diamonds : 

“Personal observation, however, is neces¬ 
sary to enable one to appreciate the 
remarkable beauty of these diamonds 
in their natural condition. With their 
exquisite geometric form and their 
smooth lustrous faces, they look abso¬ 
lutely fresh from nature’s crucibles 
though actually taken from sedimentary 
formation which according to the geo¬ 
logists, are a thousand million years old. 
The strongly marked curvature of the 
faces and smoothly rounded edges of 
the octahedral forms are a surprising 
feature of these crystals. It is clear how¬ 
ever from the synunetry of shape, the 
smoothness of the faces and the fact 
that forms more complex than the octa¬ 
hedron are represented by sharp edges, 
that the diamonds as we now see them 
are exactly in the same state as when 
they were first formed”* 

The following illustrates how Raman used 
to put forward sweeping tentative hypotheses 
which proved the starting point for many 
major investigation in his laboratory. In the 
present example the tentative theory related 
below sparked of the series of investigations 
on the surface energies- and the cleavage pro¬ 
perties of diamond which were quoted in the 
literature for sometime. 

‘T wish to put forwand tentatively a 
suggestion which seems to me to offer a 
reasonable interpretation of the facts 
stated above. If carbon liquefied 
under suitable conditioois of tempera¬ 
ture and pressure when surrounded by 
molten silicious material, the form of 
the drops of the liquid diamond would 
be determined by the interfacial tension 
and be spherical, provided the valence 
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bonds between the atoms of carbon in 
the liquid were oiriented completely at 
random. If, however, some regularity in 
the orientation of the valence bonds 
could be assumed, the condition within 
the liquid would roughly approxi¬ 
mate to those in the solid crystal; 
ill other words diamond in the molten 
state would be a liquid crystal. The 
interfacial tension would vary with 
direction and the surface of minimum 
energy would not be spherical but 
would tend to show some resemblance 
to forms exhibited by a cubic crystal. If 
the shapes assumed in the liquid crystal¬ 
line state persisted on solidification or 
else suffered only minor changes we 
would have an explanation of the forms 
now obseiwed”. 

Raman had a great admiration for Ruther¬ 
ford as a man and as a scientist. I remember 
that at one annual meeting of the Indian 
Academy of Sciences he broke down with 
emotion when he referred to Rutherford and 
his qualities. Hence the following extract 
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from his review of Eve’s biography of Ruther¬ 
ford {Curr. ScL, 1, 474 (1940)] is of some 
interest. 

“The writer of this review well remembers 
his meeting Rutherford at the Cavendish 
Laboratory on the occasion of Ms first 
visit to England in 1921 and again on 
various occasions iu 1924 and' in 1929. 
He takes the opportunity of referring 
with pleasure and gratitude to the 
generous and friendly spirit manifested 
by Rutherford in his contacts with the 
writer. Many of Rutherford’s letters 
to his friends were in Ms well-known 
characteristic hand-writing. It was the 
magnificent personality of Rutherford 
and his readiness to help the cause of 
science in every way, quite as much as 
the greatness of his own scientific work, 
wMch evoked the enthusiastic admira¬ 
tion in Ms colleagues and made him the 
towering figure he was in the world of 
science. The story of Rutherford’s life 
and career cannot fail to be an inspira¬ 
tion to all students of science”. 
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REMINISCENCES RELATING TO THE DISCOVERY OF THE RAMAN EMECl 

R. K. ASUNDI 
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W HEN the discovery of Raman Effect was 
publisned in the Indwi Journal Oj 
Fhysicd in March 1928, 1 was learning spec¬ 
troscopy at King’s College, London, in Prof. 
O. W. Richardson's Laboratory with R. C. 
Johnson. In those days, news took a long time 
to traveil from place to place. There was no 
Airmail Service and a full fortnight was 
needed for the mail from India to reach 
London. 

The discovery did not evoke much inte¬ 
rest, nor did it make any impression when 
the news of it came to be known in London. 
It was casually dismissed as a possible fluore¬ 
scence phesomenon. This was pardy due to 
the fact that very few people were actively 
working in London on problems of light 
scattering; also the way in which it- was 
attempted to prove that it was a universal 
effect, did not carry much conviction that it 
was a fundamental discovery, to those who 
were working in other fields of physics or 
chemistry. 

In November 1928, S. Ramachandra Rao, 
who had previously worked in Raman’s Labo¬ 
ratory at Calcutta, joined us. He joined Rich¬ 
ardson’s group, and worked on critical poten¬ 
tials of single crystal metals by the electron 
impact method. From him we gathered some 
more details of how the phenomenon had 
really been observed for a number of years 
and how the effect finally came to be published 
only after the discovery of Compton Effect. 
Later I. Ramakrishna Rao, who held a docto¬ 
rate from Calcutta University and who was 
also from Raman's Laboratory, came to 
London. He was interested at that time in 
investigating the phenomenon of progressive 
dissociation with dilution of strong electrolytes 
in solution by Raman Effect techniques-. 


The reason why serious aUeiitiou was not 
paid to the numerous Indian publications, 
dealing with the effect was pcrluips that these 
concerned with large moilccules like benzene, 
chloroform, glycerine, carbon tetrachioiide, 
etc., in the liquid state. Molecular spectroscopy 
was just taking shape then- The first and the 
only report on the subject ''Molecular Spectra 
on Gases’ was published by NRC ol: USA as 
its Bulletin, VoL 11, Part 3, No. 57 in Decem¬ 
ber 1926. Beyond a few simple diatomic and 
triatomic molecules, we had no iniormalioii 
of the vibrations or rotations of such large 
molecules. The technique of infrared spectro¬ 
scopy which held the key tO' vibration and rota¬ 
tion frequencies of nioleculcs was laborious 
and difficuit. There were not more than, four 
or five laboratories and the world, engaged in 
infrared speotroscopy and the few that were 
working in the field were not interested in large 
molecules. Scattered radiation, from large mole¬ 
cules in the liquid state on, the other hand 
contained, apart from the exciting line, several 
new lines which were difi’erent for different 
liquids. This proved beyond doubt tliat the 
molecules exhibit characteristic scattering; but 
because of the lack of information of the vibra¬ 
tion frequencies of such molecules, it wa.s 
not possible to prove convincingly what infor¬ 
mation the Effect actually provided in terms 
of properties of molecules. 

It was towards the end of 1928 that matters 
became clearer. Wood, Rasetti and McLennan 
were among the first to select simple diatomic 
molecules whose frequencies of vibration and 
rotation could just then be established spec¬ 
troscopically and they were able toi show that 
the Raman displacements actually represent the 
vibration or rotation frequencies of the mole¬ 
cules concerned. McLennan for example, 



J 

> 


t 


1 Reminiscences Relating to 
March 20, 1978 J * 

wanting to see if the Raman Effect coxild be 
observed with homopolar molecnies was able 
to pTOve that the Raman displacements which 
he observed in liquid oxygen and nitrogen, 
using for excitation, the Hg lines 4046*6 and 
4358 A coincided with the ‘primary’ and ‘two^ 
quantuni.' vibration states of thet twO' molecnies 
as calculated from Band electtonic spectral 
data (Table I). 

Table I 


Ob served Calculated 
cm~^ cm“^ 


Oxygen 1551-5 1554 Primary vibration 

3049 3085 Two quantum 

vibration 

Nitrogen 2328-5 2331 Primary vibration 

4632 4633 Two quantum 

vibration 


Using the same lines for excitation in liquid 
hydrogen, McLennan observed Raman dis> 
pllaccmcnts of 354, 588 and 4149 cm \ He 
showed that the first two displacements corres¬ 
ponded to the 0->2 and l->3 rotational tran¬ 
sitions in the zero vibrational state, and the 
third to the I vibrational transition, his 
calculated values being 347, 578 and 

4159 cm"^ respectively. At that time it was 
known that homopolar molecules did not 
absorb in the infrared so that the vibration 
and rotation frequencies of oxygen, nitrogen 
and hydrogen had to be indirectly derived 
from their electronic spectra which were 
better known for oxygen and nitrogen than 
for hydrogen. The case of the hydrogen mole¬ 
cule was different. Its spectrum was styled 
as the secondary or many-line spectrum, as 
opposed to the primary or visible line-sp^trum, 
consisting of the well-known Balmer lines of 
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the hydrogen atom. The many-line spectrum 
was so unlike, the band spectra due to mole¬ 
cules that it took some time to believe that in 
spite of its structure, the secondary or many- 
line spectrum of hydrogen is really due to the 
diiatomic nature of hydrogen molecule. Lack 
of accurate wavelengths of these enormous 
number of lines added to the difficulty of 
analysis. Richardson was one of the early 
workers on this spectrum. Progress was very 
slow until Gale Monk and Lee published in 
1928, their exhaustive measurements of the 
entire many-line spectrum in- the visible and 
ultra-violet regions, obtained under high re¬ 
solution and dispersion. Since then, though the 
analysis of the Ho spectrum proceeded rapidly, 
yet much of the data were contained mostly 
in original papers. McLennan could correctly 
calculate the required rotation and vibration 
frequencies of Ho from available data- 

Similarly Wood, due to whom were several 
improvements in the technique, investigated 
the Raman Effect in HCl gas in collaboration 
with Dieke and showed that the Raman dis¬ 
placement actually represented the funda¬ 
mental vibration frequency ol HQ. His value 
2886-0 cm"^ coincided with 2885*9, a value 
well established by its infrared spectrum for 
this frequency and left no doubt as to its 
origin. Wood, like McLennan, used mercury 
arc lines in the visible region for excita¬ 
tion . 

Then came the still more valuable experi¬ 
ments of Rasetti. It was he who for the first 
time employed the resonance line 2537 A of 
Hg for excitation. In the scattered beam this 
radiation was absorbed by a column of cold 
Hg vapour, so that the masking of the Raman 
lines by the over-exposed intense resonance 
line of Hg used as the exciting line, was con¬ 
siderably reduced and allowed investigation 
of small displacements characteristic of rota¬ 
tion frequencies. This method was usefully 
employed later by R. S. Krishnan in his studies 
on the Raman Effect in Crystals. 
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Rasetti obtained rotation Raman spectra of 
NO, O 2 , and N 2 in the gaseous state. The oxy¬ 
gen spectrum showed that alternate lines are 
absent. This conclusively proved that the 
molecule has zero spin. In the case of N 2 , al 
the lines were present but their intensities were 
alternating, the even rotational' lines being 
stronger than the odd ones. This led to the 
fundamental discovery that the nucleus of 
nitrogen obeys Bose-Einstein statistics and 
must have an even number of particles. Inci- 
dentaUy, Rasetti’s Raman spectrum of NO also 
contained a line of displacement 120 cm"^ 
which is the doublet separation in the ground 
state of the molecule. It was tiU recently, one of 
the very few examples of an electronic Raman 
Effect. 

McLennan’s work in liquid Ho, Oo, N2 and 
the work of Rasetti on gaseous.O 2 and N 2 
brought to light, several important facts re¬ 
garding the principles governing Raman 
Effect. They showed that Raman spectra gave 
information regarding the vibration and rota¬ 
tion frequencies of homonuclear molecules 
which infrared or microwave spectra could not 
give. This was very important because in the 
absence of this mediod the molecular constants 
of homonuclear species relating tO' vibra¬ 
tion and rotation could only be indirectly 
derived from their electronic spectra. They 
also showed that the vibration frequencies of 
mclecules which, in general lie in the infra¬ 
red region, could be investigated in the more 
convenient visible region. Very little work on 
infrared spectra of molecules and their inter¬ 
pretation waS' available due to the experimen¬ 
tal difficulties and the absence of any fairly 
well-established theory. Raman Effect was thus 
discovered at a time when spectroscopists were 
in need of a convenient method which would 
enable the vibration and rotation frequencies 
of molecules to be determined in the more 
convenient visible region. This became possi¬ 
ble by studies on Raman Effect, using the Hg 
arc lines for excitation, 


In addition to these advantages and gains 
of Raman Effect to spectroscopic methods, the 
following important discoveries due to Raman 
Effect were fundamental to the progress of 
Physics and Chemistry. 

1. The absence of alternate lines in the 
Raman spectrum of 0'2 proved that the 
nuclear spin of is zero. 

2. Even rotational lines are stronger than 
odd rotational lines in the rotational spectrum 
of No which therefore proved that the nitrogen 
nucleus was governed by Bose-Einstein statis¬ 
tics, and not by Fermi Dirac statistics, as till 
then believed, and contained not an odd but 
even number of particles: This and the dis¬ 
covery of neutron led to a revision of the 
theory of nuclear structure. Both these results 
followed from the experiments of Rasetti. 

3. Ano-ther important contribution result¬ 
ing from McLennan’s work on the Raman 
Effect in liquid hydrogen was equally funda¬ 
mental. Dennison in his work on the specific 
heat of hydrogen at low temperatures found 
indirect evidence that molecular hydrogen at 
low temperatures consisted of two effectively 
distinct species now kno<wni as the ortho' and 
para foirms. McLennan’s work gave direct 
experimental evidence for the correctness of 
Dennison’s view. Incidentally McLeiinan’s 
work on liquid O 2 and Ho showed that quan¬ 
tised rotation of these molecules took place 
even in the liquid state. 

Essentially, it is these discoveries which 
proved the fundamental nature of Raman 
Effect worthy of the much covered Nobel 
Prize which was consequently awarded in 
1930. I think I have said enough to bring 
home the importance of the Ramani Effect as 
a special, convenient and valuable tool to 
investigations of molecular spectra and struc¬ 
ture, and, that its utility can never be ovei*- 
estimated. 

I shall not deal with the later impact of 
the discovery on the development of the 
theory of vibration-rotation and rotation 
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spectra of molecules and their structure, nor 
is this the place to dwell upon the more recent 
developments consequent on the use of highly 
coherent monochromatic , intense ra,diations 
afforded by lasers for excitation of Raman 
spectra.*’' But I must mention one event, for 
which the very contribution of the initial 
fundamental! discoveries: may be deemed 
responsible. The new knowledge that the 
nuclei o|f niitiro-gen obey Bose-Einstein statist- 
tics and have even number of particles 
stimulated the search for new particles in the 
nuclei leading to the discovery of the neutron 
and other nuclear particles. These and the 
discoveries of deuterium and a host of isotopes 
of carbon, oxygen, nitrogen, etc., by molecular 
spectroscopy diverted the interest of physicists 
to the infant branch of nuclear physics, leaving 
the yet unexplored region of extra-nuclear 
physics, to less than a handful of physicists. 
Chemists and the physicists still in the line, 
on the other hand, utilised the opportunity and 
collected a vast amount of knowledge regard¬ 
ing the vibraition frequencies of typical mole¬ 
cules and the laws governing different types 
of spectra using both Raman and infrared 
techniques, which had even considerably 
improved in course of time. Unfortunately, 
this led some to believe wrongly that 
spectroscopy was a chemisPs job. The fact 
that the profgress thus achieved in our know¬ 
ledge of the spectra and the structure of 
molecules brought several disciplines together, 
seems to have escaped the attention of several 
scientists. 


* See article Wy R. S. Krishnan in this number 
p. 196. 


I suppose it will not be out of place if I 
make some remarks on the aftermath of 
Raman’s discovery. There were some scien¬ 
tists who' suggested that the Effect had already 
been predicted earlier by Smekal and by the 
quantum theory of dispersion by Kramers 
and Heissenberg. Then there was also the 
experiment of Landsberg and Mandelstam 
which dealt with a similar anomalous scatter¬ 
ing in crystals. This work, apart from the 
fact that it was not the same as Raman’s dis¬ 
covery, coud not even claim priority as. it 
was published three months after Raman’s 
paper. 

In 1931 J. Springer the well-known publish¬ 
ing company of treatises and the advanced 
Research topics in the physical sciences, 
published a book by K. W. F. Kohlrausch 
entitled “Der Snekal-Raman Effect”. Un¬ 
fortunately all this upset Raman very much. 
There is however little doubt in my mind that 
a certain amount of prejudice did exist. The 
second edition of Kohlrausch’s book appeared 
again under the same title in 1938, although 
the entire scientific community was unani¬ 
mous in calling the discovery just the Raman 
Effect. 

When the 1928 Nobel Prize was awarded 
to Richardson, it was expected by several 
scientists that the 1929 prize would probably 
be awarded to Raman. Instead, it was de 
Broglie who got it. Raman had to wait till 
1930 to get his. In my view the delay in 
recognition of Raman’s work was not so much 
due to the iscientific conservatism (as is 
usually thought) a.s to the fact that the 
fundamental importance of the Effect was 
appreciated fully only after the experiments of 
Wood, Rasetti and McLennan. 


FIFTY YEARS OF RAMAN EFFECT—SOME RECENT DEVELOPMENTS 

R. S. KRISHNAN 

Physics Department, Indian Institute of Science, Bangalore 560 012 


Introduction 

E xperimental studies on the scattering 
of hght carried out by Professor 
Chandrasekhara Venkata Raman in the Indian 
Association for the Cultivation of Science at 
Calcutta, since the year 1921 established the 
various laws connected with the scattering and 
finally culminated in 1928 in the discovery 
of a new scattering phenomenon known as 
the Raman Effect in which any transparent 
substance would simultaneously absorb one 
photon of a certain frequency and emit 
another of a different frequency. The energies 
of the two photons differed by an amount 
corresponding to the energy difference bet¬ 
ween two quantum-mechanical levels of the 
medium. The first announcement of the dis- 
covcTV of modified r2.di3tion in scattering was 
made" by Prof. C. V. Raman in a lecture 
delivered under the title “A New Radiation 
on March 16th, 1928 at a meeting of the South 
Indian Science Association at Bangalore.* 
Raman drew special attention to the univer¬ 
sality of the phenomenon and to its principal 
features. It was realised almost immediately 
after the discovery, that practically all the data 
that were till then obtained by studying the near 
and far infrared absorption spectra of mole¬ 
cules could be collected by studying the 
Raman spectra. The fundamental and most 
important aspect of Raman scattering is that 
it provided a tool for spectroscopic investiga¬ 
tion of energy levels of various systems not 
accessible by the usual absorption and emis¬ 
sion techniques. Studies on Raman Effect 


♦ TTie line spectram of the new radiation was 
first seen on 28tli February 1928 and tbe full 
leoure was published in the Indian Journal of Physics 
on 31st March, 2, 387 (1928). 


established the quantum-mechanical principles 
and supplied information about the funda¬ 
mental properties of molecules in gaseous state 
and of their aggregation in liquid and 
crystalline states. Althaugh the early interest 
in this field was confined essentially to physi¬ 
cal and chemical problems, with the advent 
of gas lasers in 1961, the interest began to 
spread rapidly to other fields. Biology, Bio¬ 
chemistry and Polymer Qiemistry arc the first 
sciences to benefit from this renaissance. Even 
in sophisticated technology and industry, 
Raman Effect is finding increasing applica¬ 
tions. 

The development of lasers ccunpletcly 
revolutionised the application of Raman 
spectroscopy and various new types of 
excitations in transparent, coloured, or even 
opaque media have been reported. The 
studies on Raman Effect have increased by 
leaps and bounds with regard to the range of 
coverage and the versatility of its applications. 
Nearly 15,000 original papers have been 
published, of which more than half have 
appeared since 1962. Besides many Reviews, 
Monographs, Books and Treatises have also 
come out. 

In the beginning, the subject was mono¬ 
polised by some laboratories in India, France, 
Germany, United States of America, Italy, 
Japan and Russia, where notable contribu¬ 
tions were made. Now it is being investigated 
in the laboratories of practically every country 
in the world. On March 16th, 1978 the 
announcement of the discovery will be com¬ 
pleting its golden jubilee and it appears 
appropriate to publish a historical review of 
the subject with special reference to the new 
techniques and recent areas of development 
^nd achievements in this JoqLrn^ which 
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overcome this difficulty a few effective tech- of molecular orientations in polymers and 
niques have been developed recjently ba$ed biopolymers. 

on the principle of relative motion between (D) Raman Circular Intensity Differential 

the sample and the focussed laser beam. The Technique : The quantity actually measured 

most commonly used ones, are the spinning is the circular intensity differential (CID) 

or flowing sample arrangements. In the former which is given by. 

case the sample can be rotated keeping the ^ _ 1 r 1l 

incident beam fixed or the focussed laser Ir + II 

beam can be made to scan rapidly linearly or where and are the scattered intensities 

circularly over the surface of the sample, for right and left circularly polarised incident 

keeping the sample fixed. Higjily coloured light. This factor is related to the vibrational 

solids (crystals or powders) which would (Raman) optical activity which in turn pro- 

decompose instantly in a static beam, yielded vides stereochemical information about the 

good Raman spectra when either of these two substance under examination. Using a mag- 

techniques is used. netic beam parallel to the incident laser beam, 

Among the other notable improvements in magnetic Raman CID has been demonstrated 
experimemtal techniques, mention may be which brings in, additional structure into the 
made of the following : vibrational spectra. 

(A) Difference Raman Spectroscopy : The (E) Derivative Raman Spectroscopy : In 
principle idea is to use a rotating cell which this technique, one plots the dl/dv versus v, 
is divided into two equal parts one containing The resultant curve enables one to recognise 
the solution and the other the solvent- The the multiple structure caused by overlapping 
signals from both halves of the cell are fed bands. 

to the same photometer-electronic system (F) The Optical Fibre Raman Spectroscopy: 
with a differential amplifier which allows the This has been developed using liquid filled 
cancellation of the Raman lines of the solvent optical fibres. The advantages of high collec- 
from the spectrum of the solution. Difference tion efficiency and intensification of spon- 
Raman spectra of solid samples {e,g., doped taneous Raman scattering are made use of. 
versus undoped materials) can also be scan- (G) Time Resolved and Space Resolved 
ned directly. Raman Spectroscopy : Before concluding 

(B) Addition Raman Spectroscopy : A this section, it is necessary to refer to another 

divided rotating ceU is used to superimpose important technique called the time resolved 
spectra from the sample and the standard and space resolved Raman spectroscopy which 
without the necessity of mixing sample and fincjs application for the study of a variety 
standard together. The two spectra are mixed of problems in physical chemistry, namely 
and scanned electronically. fast chemical reactions in. gas, liquid and 

(C) Automatic Scanning of Depolarisation solid phases, photochemical processes, phase 
Ratio : In this technique the intensities of the transitions in solids, defects in solids, etc. The 
two scattered spectra with vibrations vertical main cbaracteristics of the new technique are 
and horizontal respectively and the depolari- the ability te focus the energy of the laser 
sation ratio p can be scanned as a function beam on a very tiny spot on the sample, whose 
of the Raman shift one after another. This is dimensions may be limited by the wavelength 
specially useful for the study of spectra of and the ability to deliver a large number of 
single crystals and for unequivocally classifying photons in a pulse of a very short duration, 
the observed Ram^ lines, and for the study without the energy density exceeding 
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limits at which the sample gets destroyed and 
the limit at which non-linear phenomena 
begin to show up. 

Multichannel Raman spectroscopy has also 
been; developed, which has high sensitivity, 
no reciprocity effect and short response time 
of a few pico seconds and high storage capa¬ 
city. It can analyse simulltaneously 10'^ 
channels of information. Space resolution 
enables one to conduct Raman micro^ analysis 
and Raman microscopic examination of 
heterogeneous samples. 

Compared to the very simple equipment 
used by Raman for the discovery of the effect, 
the developments over the last fifteen years 
have led us to the necessity of using more 
and more sophisticated and expensive equip¬ 
ment for unveiling the various ramifications 
of Ramas Effect. 

3. Recent Developments 

Using laser excitation, Raman spectra of 
many substances have been reinvestigated 
and the spectra of many new compounds 
including coloured or opaque substances, 
polymers, nucleic acids, proteins, enzymes and 
otlier biomoleculcs have been studied for the 
first time and considerable information has 
been accumulated about their structure. New 
types of excitations such as electronic Raman 
Effect, inverse Raman Effect, resonance, etc* 
have been discovered. 

In normal Raman Effect, vibrational and/ 
or rotational energy levels of the systems take 
part. With the aid of the appropriate laser 
excitation, transitions in low-lying electronic 
levels especially in rare earth salt can be 
induced by Raman Effect. The electronic 
Raman spectra of many substances including 
semimetals and semiconductors have been 
recorded for getting information about their 
electronic levels. 

With the availability of powerful lasers 
'^hicb now provide a lar^ei number of different 


excitation frequencies in well collimated 
beams, it has been possible to build up vast 
data on the frequency dependence of the 
intensity of Raman lines, as the exciting 
frequency approaches that of an electronic 
absorption band of the scattering system. 
When the exciting line coincides with that of 
the allowed broad electronic absorption band 
of the molecule, it ■ leads to a rigorous reso¬ 
nance Raman scattering (RRS). This is 
characterised by an enormous increase in the 
intensity of the corresponding Raman line. 
It is the development of RRS with the inge¬ 
nious sample handling techniques that has 
made possible the structural studies of heme 
proteins and other biological systems contain¬ 
ing chromophors. Although the phenomenon 
of RRS was predicted by Plazcek’s theory of 
Raman scattering (1934) and experimentally 
observed as early as 1958, it is only with the 
availability of powerful tunable dye lasers, the 
usefulness of RRS for structural studies has 
been fully exploited. A phenomenon called 
inverse Raman Effect has also been reported. 
In this process Raman scattering appears as 
absorption lines in a continuum on the anti- 
Stokes side instead of the normal emission 
lines. 

4. Raman Scattering Other than by 
Phonons 

In polar crystals electromagnetic waves 
and optical phonons interact strongly when 
their energies and wave vectors are nearly 
equal. This irtteraction removes the inter¬ 
section of the uncoupled dispersion curves 
and results in upper and lower branches which 
have mixed electromagnetic and mechanical 
nature- The crystal excitations in this mixed 
region have been called polaritons which give 
rise to Raman scattering when excited. The 
frequency of the polariton appearing as 
Raman shift varies with angle of scattering. 
Polariton Raman scattering enables us to 
unders’t^d the nature of the electric fi^ld 
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inside the crystal and its interaction with 
lattice vibrations. Spontaneous Raman scatter¬ 
ing of polaritons provides a tunable source of 
visible and infrared radiation- Stimulated 
Raman scattering of polaritons would provide 
an intense coherent and variable source of 
infrared and visible radiation. 

The existence of spin orbit interaction in 
magnetic crystals leads to a mechanism of 
Raman scattering from spin waves. Such 
magnon of collective excitations have been 
observed both in the first and the second 
order, Raman spectra of the transition metal 
fluorides below the Neel temperature using 
laser excitation. Raman spectroscopy is a 
valuable tool for studying spin-orbit inter¬ 
actions in magnetic materials. 

Spin-flip Raman scattering has been 
observed from magnetically split ground 
states of donors and acceptors, i.e,, bound 
electrons and holes in CdS and other semi¬ 
conductors. Raman scattering flrom plasma, 
i.e., from single particle electron and hole 
excitations in semiconductors such as GaAs 
and GaP have also been recorded. Some excit¬ 
ing new applications of Raman Effect in the 
area of electronic processes in semiconductors 
namely p-type cubic crystals are in the offing. 
Raman Effect has been found to- be demon¬ 
strably superior tO' EPR for the determination 
of gyro-magnetic ratios and spin temperature 
for mobile holes and shallow accepters in 
semiconductors. 

5- Non-Linear Effects 

When giant pulses of short duration and 
high peak power from a ruby or Nd-YAG 
laser are used for excitation, various non 
linear optical phenomena are observed. Of 
the many non-linear effects, the important 
ones as regards Raman scattering is concerned 
are the stimulated Raman Effect, the Hyper 
Raman Effect and coherent anti-Stokes Raman 
[scattering (CARS) of which the l^st one- 


holds greater promise for future developm^^^^ 
and applications. 

In stimulated Raman scattering the 
dent light wave of frequency lo induces a 
in the scattering medium at another frequen^'V 
where is the frequency of 
Raman active vibration. If the incident inten¬ 
sity is above a threshold value, the gain enn 
exceed the losses and the scattered beam 
the frequency gets amplified. ^ 

good fraction of the incident light is thrown 
as coherent stimulated Raman scattering 
close to the forward direction. Only a coupi^' 
of Raman modes are studied in this process 
This effect has been studied in many liqiiiris 
and some solids. 

In hyper Raman Effect, (HRE) Raman 
lines appear on either side of the octave of 
the laser excitation frequency. It is a very 
feeble phenomenon and hence difficult to re¬ 
cord. AJl the vibrational modes of a system 
will be active in HRE unlike in ordinary 
Raman Effect and infrared absorption. 

Coherent anti-Stokes Raman spectrosco[:)y 
(CARS) is a relatively new kind of Raman 
spectroscopy which is based on non-linear con¬ 
version of two laser beams into a coherent 
laser-like Raman beam of high intensity in the 
anti-Stokes region. The technique consists in 
mixing two collinear laser beams of frequencies 
and Vo fvj > V 2 ) in a medium which pt>S“ 
sesses a Raman active mode of frequency I k 
such that V,, ~ (^^I'Vo). New waves are gene¬ 
rated in the forward direction at frequency 
1^3 ( 2 V 1 -V 2 ) which coitresponds to the 

anti-stokes Raman line of vibration v,,. The 
emission is often many orders of magnitude 
greater than normal scattering and because of 
the coherent and anti-Stokes character of the 
radiation, the CARS is potentially a powerful 
technique for obtaining analytical and spec¬ 
troscopic information pertaining to Ram an 
active resonance in gases, liquids and solids 
even if they are fluorescent. It is widely used 
to takf Raman spectra of gases in discharges. 
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plasmas, combustions and atmospheric 
chemistry. CARS techniques may be expected 
to be useful for studying fluctuations pheno¬ 
mena, reaction dynamics, photochemistry, 
kinetics, relaxation, and energy transfer. 

In the CARS experiment if is less than 
Vo the analogous technique is called'Coherent 
Stokes Raman spectroscopy (CSRS—pronoun¬ 
ced "‘sissors’’) • Besides CARS and CSRS, 
several advantages of observing Raman spectra 
by means of non-linear optical mixing have 
been realised in a variety of other coherent 
Raman spectroscopic techniques. Acronyms 
and neologisms such as RIKES (Raman 
induced Kerr Effect), HORSES (Higher 
Order Raman Excitation Studies), ‘"Sub¬ 
marine”, “Helicopter”, and so on, have been 
invented to designate each variation of the 
basic four photon parametric mixing process. 
Continued technological innovation and 
developme^it of more powerful tunable lasers 
may ultimately make the coherent Raman 
techniques as accessible as spontaneous scat¬ 
tering is to day- This will eventually lead to a 
second revolution in the history of Raman 
Effect. 

6. Aupucations 

A- Chemical Applications : 

One of the very first applications of Raman 
spectroscopy was for the solution or under¬ 
standing of many physicochemical problems. 
Ramaiii Effect served as an aid for the analysis 
of unknown structures of molecules and also 
for the identification and estimation of the 
quantity of any substance- present in any 
stationary state or during any transient pro¬ 
cess. Raman data of various molecules and 
ions have led to vibrational assignments and 
evaluation of their force contants and other 
thermodynamical properties. Chemical prob¬ 
lems such as molecular interactions, nature of 
the chemical bond, constitution, tautomerism, 
isomerism, molecular rotations, hindered 
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rotation, electrolytic disisociation, association, 
polymerisation, solvent effect exchange inter¬ 
actions, hydrogen bonding, spectra structure 
correlation, kinetics of fast reactions, catalysis 
adsorj^tion, phase transitions, etc., have been 
successfully solved. Recently Raman spectro¬ 
scopy has been applied for the determination 
of potential functions governing puckering and 
internal torsional modes and for getting 
information on intramolecular forces. 

In the past, Raman spectroscopy of gases 
was limited to the study of molecular struc¬ 
tures only. The availability of powerful lasers, 
scanning spectrometers and new techniques 
has greatly enlarged the scope of Raman 
spectroscopy of gases in recent years. More 
than 61 different molecules in the gaseous 
state have been examined for high resolution 
Raman spectroscopy and their molecular 
constants have been determined very 
accurately. Laser Raman spectroscopy of 
gases is now beilng appl^ied toi a variety of 
scientific and technological problems including 
the detection of molecular hydrogen in plane¬ 
tary atmospheres and interstellar space, 
determination of temperatures, particle densi¬ 
ties, reaction kinetics and air pollution studies. 

B. Physics (yf the Solid State : 

la the earlier days, a number of Indian 
and French workers investigated the changes 
in the intensities of Raman lines arising from 
changing orientations of the crystal axes with 
reference to the direotiofes of incidence and 
observation and with reference to the direc¬ 
tion of polarisation of the incident electric 
vector. From group theoretical analysis they 
had worked out the Raman active vibrational 
symmetries and Raman tensors for the 32 
crystal symmetry classes. Only after the advent 
of laser Raman spectroscopy, precision 
measurements af polarisation characteristics 
and orientation effects could be carried out in 
a variety of crystals and all the theoretical 
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predictions including splitting of Raman 
modes in the crystalline field predicted by 
group theory could be satisfactorily verified. 

Although with the use of mercury reso¬ 
nance radiation as exciter, it was possible to 
record the first and second order Raman 
spectra of simple crystals, like diamond, 
alkali halides, etc., which led to the progres¬ 
sive development of the theory of the dyna¬ 
mics of crystal lattices, very little work could 
be done on temperature dependence of Raman 
frequencies in crystals and on other types of 
excitations in crystals. With the advent of 
laser Raman spectroscopy, great insight has 
been obtained regarding the; mechanisms 
responsible for Raman scattering in the solid 
state. Much activity has been directed towards 
the study of phase transitions and polaritons. 
It is well known that many structural phase 
transitions in solids are accompanied by a so 
called soft mode. As the transition temperature 
is approached, the frequency of this mode 
decreases* It is found that in many cases, the 
soft mode lends to a hard core frequency at 
the phase transition. As this soft mode is a 
normal mode of lattice vibration, the dynamic 
and static properties can be investigated by 
measuring soft mode response using Raman 
technique. The two important categories of 
soft mode transitions that are being exten¬ 
sively studied are in ferro-electric and ferro- 
elastic crystals, the order parameter in the 
former being spontaneous polarization and 
that in the latter being spontaneous strain. By 
monitoring the intensity of Raman active 
phonon, through transitions as a function of 
temperature and pressure, one would be able 
to say whether the transition is of first or 
second, order. Thus one gets greater insight 
into the mechanism of phase transitions. 

C. Bio-Chemical, Biological and Polymer 
Sciences: 

Recent developments in techniques of 
Raman spectroscopy have established that it 
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is an invaluable tool for gaining information 
concerning molecular conformation and inter- 
molecular interactions in nucleic acids and 
proteins, as well as the corresponding homo- 
polymers, poly nucleotides and polypeptides. ; 
In the 300-1700 cm-^ spectral region, pure 
nucleic acid or protein gives about 30 to 40 
Raman lines, some of which are strong and 
some weak. They are mostly identified even 
in a Raman spectrum of a complex system 
containing more than one kind of molecule. 
Some of the lines are useful for conformation 
and/or interaction studies. 1 

The Raman lines characteristic of a-helix, I 
ji-torm and random coil or non-helical portion 
have been catalogued in the literature. Com- ^ 
paring the observed Raman spectrum of any r 
protein with the above catalogue, one can 
estimate the extent of each portion and thereby 
make a conformational analysis of the protein 
under study. Such an analysis is extremely 
useful for interpreting any change in the 
structure of the proteins, brought about by 
certain physical or chemical reactions. 

Some typical problems for which Raman 
spectroscopy is capable of giving solutions 
are concerned with the conformation of RNA ^ 
or DNA in the native virion types of inter¬ 
actions between the nucleotides, dynamics of 
the conformation due to viral infection and 
a host of such related ones. Greater speed, 
simplicity and versatility, ease with whicli 
spectra can be obtained equally well with 
amorphous solids, aqueous suspensions or 
solutions and the fact that the Raman spectrum 
of a virus contains resolvable features due to 
different molecular sub-groups of both nucleic 
acid and protein components render the tech¬ 
nique of Raman spectroscopy superior to and 
more useful than many other physicochemical ^ 
methods of investigation. ^ 

Observation of the changes in the variou? 
Ramaui lines, as the conformation of a bb 
logical macromolecule is changed from the 
order to disordered form., by raising the 
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temperature has been termed Ramaa-T jump 
experiment. It can be used for determining 
the kinetics of order-disorder transition as a 
function of time in nucleic acids and proteins. 
Biological importance of such studies is very 
well known. 

Another interesting area ot application is in 
polymer characterisation. Elucidation of 
chemical structure and compositions, study 
of stereoregularity of monosubsti'tuted vinyl 
polymers (CHo-CHX)^, geometrical ison 
merism of repeat units, chain conformation 
in solid state, melt and in aqueous and other 
solutions and packing of polymer chains in 
a, crystal are the major areas in polymer 
chemistry where Raman spectroscopy offers 
considerable scope. Underlying all these 
applications is the identification of certain 
intense scattering by nearly homo nuclear 
single and multiple bonds of carbon-carbon, 
sulphur-sulphur, and nitrogen-nitrogen. 
Physicists, chemists, and particularly spectro- 
scopists everywhere owe Professor Raman 
a great debt of gratitude for his revolutionary 
contribution toi physics. Without his vision and 
initiative it would have taken many more years 
for his effect to have been discovered and 
physics would not be what it is today- 

In conclusion, it is necessary to point out 
that quite a few scientists from, all over the 
world have made notable contributions to 


various aspects of Raman Effect The list is 
too long to be enumerated here- At the 
completion of fifty years after the discovery, 
one finds that the field of activity on Raman 
effect is widening both in scope and in utility. 
Nobody including the discoverer would have 
ever dreamt about this vista of activity for the 
Effect nearly sixteen years ago. On behalf 
of the Raman spectroscopists all over the 
world who number well over four hundred 
and on behalf of myself I wish to pay our 
homage and respect to our beloved Professor, 
the late Chandrasekhara Venkata Raman, for 
this brilliant discovery. 

For further information the reader may 
refer to any of the following books r. 

1- Raman Spectroscopy, H. A. Szymanski, 
(Ed.), Vols. 1 and 2, Plenum Press, 
New York. 

2. The Raman Effect, Vols. 1 and 2, A. 
Anderson (Ed.), Marcel Dekker Inc., 
New York. 

3. Laser Raman Spectroscopy, T. R. 
Gibson and P. J. Hendra, Wiley (Inter¬ 
science), New York. 

4. Advances in Infra-red and Raman 
Spectroscopy, Vols. 1, 2 and 3, R. J. H. 
Clark and R. E- Hester (Eds.), Heydon 
and Sons, Ltd., London. 

5- Advances in Raman Spectroscopy, Vol. 
I, J. P. Mathieu (Ed.), Heydon and 
Sons, Ltd., London. 
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Abstract 

BaBrF belongs to. tetragonal space group P (4/«) mm with a =; b --- 4-5097 (9) A. 
c zz 7-4409 (32) A. The three dimensional X-ta(y data were collcaed using an linrat- 
Nonius CAb-4 diffraaometer with Mo Ka raidiation. The least squares refinemcau based on 


286 refleaioQS led to an R value of 0*058. 
Introduction 

C RYSTALS of mixed dihalides of Ba, Stand 
Pb constitute an important class of partially 
ionic compounds having interesting optical 
properties^’ All of them crystallize in tetra¬ 
gonal space group P {Ajn) mm and are believed 
to be isostructural. The Pb CIF structure has 
been known from the powder diffraction data 
of Frevel et al? Accurate cell parameters of 
SrClF have been measured by Brixner and 
Bierlein'^ and a preliminary determination of 
atomic parameters of BaClF has been obtained 
from /zOl Weissenberg photographs with an 
R factor of 0*178 by Nicklaus and Fischer^. 
Recently Sauvage® using the data from a 
PWilOO automatic X-ray diffractometer has 
refined the structure of SrClF and BaClF to 
R factor values of 0*052 and 0*048 respec¬ 
tively. However, no precise data are available 
for other members of this family of crystals. 
During the course of our studies on some 
mixed dihalides grown in our laboratory 
(SrClF, BaBrF and SrBrF)^ we had to deter¬ 
mine the crystal structure of BaBrF and the 
results obtained are discussed in this paper. 

Experimental and Results 

An approximately cylindrical shaped speci¬ 
men [radius varying from a minimum of 
0*15 mm to a maximum of 0*17 mm, fxr 
(Mo Ka) -4] was selected for X-ray dif¬ 
fraction studies. This specimen was prepared 
by cutting and grinding the platy crystals 
obtained by the method of growth employed. 


The preliminary X-ray dilTraction studies were 
carried out using Weissenberg technique. 
The diffraction data indicated the following 
systematic absences—Z/A'1: no condition: /;A0: 
Zz + Zc = 2n + I ; OZcl; no condition: ZzZzl: 
no condition. These identify the space group 
to be P(4//?)mm with Z 2 aiul this is in 
conformity with the generally accepted idea 
that all the mixed dihalidcs of the type ABI* 
crystallize in the same space group. The 
cell parameters were refined for 14 high aagic 
strong reflections by least-squares procedure. 
The refined cell parameters and their stan¬ 
dard deviations are given in Table I. The 
corresponding values for SrCll* and BaCII* 
as determined by Sauvage*' arc also given in 
Table I for comparison. The calculated 
density for BaBrF (M 236 *28) is 518. 

Table I 

The refined cell parameters of BaBrF, BaClF am! SrClh 

Lattice BaBrF Ba.CiF SrCll* 

parameters 

a^b 4-5097(9) 4-3939 (6) 4-1259 (S) 

AAA 

c 7-4409 (32) 7 • 2248 (9) 6 • 95 79 (13) 

AAA 

X-ray intensity data were collected using 
an Enraf-Nonius CAD-4 difTractometer with 
Mo Ka-radiation. The data were corrected 
for polarization effects but not for absorption. 
The structure was refined isotropically by 
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Table II 

Atomic positional coordinates and thermal parameters in £aBvf 




(Origin at 

centre ( 2 /m) 

f.t 1/4, 1/4, 0 from 4 m 2) 


Atom 

Positicn 

A. 

y 

2 

ba X 

/js3 X 106 A-* 

Ba 

2 (c) 

0-25 

0-25 

0-19267 (15) 

874 (27) 

427(13) 

F 

2(a) 

0-75 

0-25 

0 

1682(331) 

448(147) 

Br 

2 (c) 

0-25 

0-25 

0-64948(28) 

1456(53) 

555 (26) 


Table III 

Interatomic distances in A in BaBrF, SrClF and BaClF 


No, of 
eq 4valent 
distances 


BaBrF 


SrClF 


BaCiF 

4 

F~Ba 

2 * 6679 ( 6 ) 

F-Sr 

2-4944(10) 

F-Ba 

2-6491 ,(7> 

4 

F-F 

3-1848 ( 6 ) 

F-F 

2-9)75(4) 

F-I 

3-1070 (3) 

4 

F-Br 

3-4414(16) 

F-CJ 

3-2291 (25) 

F-Cl 

3- 2649 (41) 

, 1 

B:.-Br 

3-3914(24) 

Si~Cj 

3-0715 (37) 

Bi>C] 

3- 1959(55) 

4 

B.:-Br 

3-3936 ( 8 ) 

Sr-Cl 

3-1117(13) 

B'l-Cj 

3-2856(18) 

4 

Br-Br 

3-8819(17) 

Cl-Cl 

3-53)2 (26) 

Cl-Ci 

3-7655 (43) 


full matrix least squares procedure to an R 
value of 0’073 for the 286 observed reflec¬ 
tions [I > 2 ct (I)]. Tn.e programme used was 
a full matrix structure factor least-squares 
programme, LALS, originally written by 
Gantzel, Sparks and Trueblocd and modified 
by T. N. Baat to suit IBM 360/44 system 
employed in the present study as well as to 
refine anisotropic temperature factor of the 
form exp — {iji (]r + k^) -f P}. Using 
this programme the structure was refined to a 
final R value of 0*058. Tae scattering factors 
used were taken from the International Tables 
for X-ray Crystallograp'y, Volume IV. The 
final atomic coordinates and anisotrcpic tempe¬ 
rature factors areflisted in Table II. The inter¬ 
atomic distances are given in Table III for the 


three crystals for comparison. A tabic of 
observed and calculated structure factors can 
be obtained from the authors. 

From the analysis of tire structure of BaBrF 
it is now confirmed that the crystal is iso- 
structural with, the other members belonging 
to the same family. A comparison of the 
fractional atomic coordinates given in Table 
II with those of other members® shows that 
there is only a very slight variation in their 
values which may be accetinted for by the 
relative difference in the icnic radii of the 
constituent atoms. Accordingly one expects 
a very close similarity in their physical proper¬ 
ties. In fact the dielectric and infrared data 
on SrClF, BaBrF and SrBrF are in agree¬ 
ment with their structural features'^’ 
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temperature to -90° C the variatioa of 
dielectric constant with temperature is found 
to be similar to that of the single crystal. 
Hence, this temperature range is not shown 
in Fig. 1. It is observed that, the dielectric 
constant decreases with decreasing particle 
size. The dielectric anomaly has been observed 
at —15° C for different particle sizes as in the 
case if single crystal. However, the curve is 
not sharp as that of the single crystal. 

The experimental values of the dielectric 
constant were corrected for porosity by using 
the following formulae’^ ®. 

^ 1) + 1}» (L- L - D’ 

(3.1) 

and 
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dence. This can be explained by assuming 
that a defective surface layer is formed due 
to the mechanical discontinuity in the perio¬ 
dic lattice"*. Such a surface layer has lower 
values of dielectric constant and spontaneous 
polarization than the bulk*®. 


— 3g|,<? + 2e^ (g„ 


(3-2) 

where is the corrected value for non-porous 
sample, the erperimental value for porous 
sample and S the packing fractios. The follow¬ 
ing modified Bruggman® equation is used to 
compare the experimental value of « with 
the theoretically expected value c * for poly¬ 
crystalline sample. 



-30 -70 -50 


-30 -10 

Tt'mn*r<‘ture “c 


2€« '+ 


I e. 

■-- + 


2r* + e.j 2ir* -f- 


where e* is the dielectric constast for the 
pclycrystalline sample, ej, .and t'g are the 
values of the dielectric constant along the 
three axes of single crystal*. 

Temperature variation of experimental 
/alue of dielectric constant ( the porosity 
■orrected value (and the theoretical value 
6*) have been shown is Fig. 2 for the 
ample of particle size range (350-500 ,«m). 
Phis figure indicates that the theoretically pre- 
licted values are greater than those obtained 
experimentally and also by porosity corrected 
alues. It is found that the dielectric constant 
►f compressed powders of ferroelectric 
aaterial is lower than the theoretically expec- 
ed values indicating a particle size depen- 


constant as a function of 
temperature for a polycryslalline sample. A, Experi¬ 
mental curve for a sample of 350-500 A^m particle 
size (5 _ 0-9184); B and C, corrected experimental 
curves porosity using Boltcher and Looyenga 
cur^^ ; D, Theoretically predicted 


Thickness of the surface layer and its 
dielectric constant have been calculated from 
the porosity corrected values and the dielec¬ 
tric constant of the non-defective polycrys¬ 
talline sample. By assuming the particle to 
be of spherical shape and using the Bottchers® 
relaticn, the surface layer thickness and its 
dielectric constant can be expressed as 

^ e. D- 2 s} 

~{773^~2r-=T^^r 

(3-5) 

where is the dielectric constant of normal 
density of the solid, the surface layer 
dielectric constant, e* the dielectric 
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of the non-defective bulk, ‘a’ the size of the 
crystalline and ‘d' the surface layer thickness. 

The following procedure is adopted for 
calculating the surface layer thickness and its 
dielectric constant. Two samples of particle 
size (ranges 104-125 //m and 125-177 pm) 
have been selected with an average particle 
size of 114 pm and 151 //m respectively. The 
measured dielectric constant for these ranges 
are corrected for the porosity and taken as 
the dielectric constant of non-porous samples. 
The surface layer thickness was then varied 
in steps of 0-1 pm. From the known values 
of and e , the suri’acc layer thickness and 
its dielectric constant have been calculated 
using equations (3.4) and (3.5). In the 
present sample the surface layer thickness 
wheih yields equal values of surface layer 
dielectric constant of 20 was found to be 
45 pm. Similar calculation carried out for 
other temperatures shewed little temperature 
dependence of surface layer parameters. 

Further verification of the surface layer 
parameters was made by calculating the 
lower and upper bounds of the three phase 
heterogeneous mixture'^k 

ej* ~ (3.6) 

+ A,/(l -- Of,A,) (3,7) 

where 

aj ~ 1/3: a, - l/Se, 

Ai == ZJ I {(^t ^i) ^ 

A, = I {(€, -- €,)-i 4- ag) 

where and € 3 '^' are the lowest upper bound 
and highest lower bound respectively, the 
fractional volume occupied by the 'f phase 

such that 2 v. = ]. The calculated bounds 

2 .:'. 

are shown in Fig. 3, for a sample of particle 
size 114 pm (range 104-125 along with 
the experimestal curve. It is evident from 


the figure that the experimental values lie 
within the calculated bounds. It may be 
concluded that the calculated values of 
surface layer thickness and its dielectric con¬ 
stant are of the right order. 



Fig. 3. Expected bounds for dielectric constant 
of three phase hctrogciieoiis mixture. Curve B is the 
experimental curve (particle size 104-125 Mm 
ipacking fraction 0*8274). Curves A and C arc the 
lower and upper bounds respectively. 
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“ LAMELLIBRANCHS, ETC. ” OF SAMPAT IYEN6AR FROM THE DHARWAR 
GROUP OF CHITRADURGA DISTRICT, K4RNATAKA, INDIA 


S. SAMBE GOWDA, T. P. SUNDARA RAJU*, S. K. VENUGOPAL and 

S. SURESH KUMAR* * 

Department of Geology, Central College, Bangalore 560 001 

ABSTRACT 

The rediscovered petrified and simple forms of lamellibranchs from the G.R. Forma¬ 
tion and the acritarch forms like Leiofusa and Pirea in the same formation are found to be 
useful in stratigraphic delineation of the G.R. Formation and in fixing the age of the forma¬ 
tion. The slightly imperfect feamres of the supposed lamellibranchs are to be treated 
carefully and with caution when making a systematic stud - which is being pursued. 


Introduction 

S chistose rocks of Karnataka State known 
by the narae, Dharwar Group, a name 
entrenched in the geological literature of India, 
ever since Bruce Foote^ defined the schistose 
rocks of the region, are well represented in 
and around the town Chitradiirga by a distinct 
belt. A thorough study of this belt was 
undertaken by Iyengar^ resulting in the descrip¬ 
tion, classification and understanding the 
origin of the rocks constituting this belt. 
According to Iyengar^ the following is the 
classification in the ascending order : 

3. Guddadarangavanahalli Formation. 

2. Chitaldurg Formation. 

1. Javanahalli Formation. 

Origin and Organic Remains of the G,R. 
Formation 

While describing and classifying, Iyengar^ 
considered the youngest formation, commonly 
known by the abbreviated name of G.R. 
Formation, as of sedimentary origin and 
distinguished conglomerate, sandstone and 
clay as distinct members. All these members 
were described by him in detail and their 
distribution was shown in the geological map 
along with sections. While describing the 
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member of sandstone bed which occurs a 
Madalakkanahalli (76° 27' 42" E : 14° 19 
38" N) which is only about four miles due 
north of the type locality, G.R. Halli, Iyengar^ 
had noticed ‘‘numerous globular, oval and 
elongated forms which have an outer shell 
quite distinct from the inner” and concluded 
that “they may in all probability be petri¬ 
fied fossil lamellibranchs, etc. ” (p. 83). He 
even had methodically given a number, Z^j 
290, to the rock specimen. During the micro- 
paleontological investigation of sandstone and 
clay members of the G.R. Formation, Gowda 
and Srinivasa^ met with failure in locating 
Iyengar’s rock specimen in the collection of 
the Department of Mines and Geology. A 
search in the field over a period of years by 
the present authors has resulted in the dis¬ 
covery of these specimens described by Iyengar^ 
in the Madalakkanahalli Sandstone Member 
of the G.R. Formation. This rediscovery of 
megafossils and also the later discovery of 
microfossils in the rocks of the G.R. Forma¬ 
tion by Gowda and Srinivasa^, and Lopukhin 
and Moralev^ prove beyond doubt the sedi¬ 
mentary origin of the rocks. 

Nature and Significance of the Megafossils 

The fossils now found are illustrated in 
Plates 1 and 2, and they are all, with rare 
exceptions, in agreement with the description 
given by Iyengar^. Our specimens, with the 
exception of one (PI. 2, Fig. d) , are all isolated 
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“Lamellibranchs, etc.” of Sampat Iyengar from the Dluirwar Group j- C™ 


som^ Literest to note that at another locality, 
Hirapanahalli (75" 03' 03" E : 15" 52' 03" N), 
farther north in the sanii schist belt (Gadag 
Srhist belt), conglomerate is noticed in a 
similar stratigraphic set-up according to the 
observations of one of us (Venugopal). Is this 
G.R. Formation to be considered as belonging 
to the Daarwar Group which should essentially 
and necessarily be completely schistose and 
distinguishable into hornblendic division and 
chloritic division ? Tnis is a question to be 
pursued as part of the revision of stratigraphic 
classifi:ation of Dharwar Group. It is of 
som3 importance to refer to the work of 
Srinivasan and Srinivas® who consider the 
G.R. Formation as apegsosynclinal molasse 
facies of the Dharwar Group. 

B. Age of the G.R. Formation 

In considering the age of the formation on 
the basis of these petrified lamellibranchs” 
which are very simple m nature, the most 
ancient record of the lamellibranchs has to be 
taken into consideration. The most ancient 
record of lamellibranchs is from the Lower 
Ordovician rocks of South Wales discovered 
by Hicks® who has reported such simple 
forms- as those from the G.R. Formation. 
Therefore the age of the G.R. Formation may 


be considered, though not with certainty, 
Ordovician. This age for the (r.R. 1‘onnatjrn 
seems to be not unreasonable when the mi. rc- 
fossils earlier rep(ulcd by (ic.wchi and Srini¬ 
vasa*^ arc taken into corisicferatiiu). In that 
assemblage of niierofosslls occur two geaeru 
of acritarehs, I.cifiisu and Pirai (hornet! 
forms), whicli indicate Orchn'iu ian age, w 
recent reports' from diirerent ureas substafh 
tiate. 
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Asbestos Exploration in Roro—A Prospective 
Strategy. By P. C. Pal. Assisted by B, 
Narasimha Rao and P. Unnikrishuan. 
(Dr. P. C. Pa!, Reader ia Geophysics, 
Osmaaia University, Hyderabad 500007, on 
behalf of the Asbestos Consultancy Project), 
Pp. vii 4- 90. Price not given. 

This presents a case study of geophysical 
exploration for asbestos in the ultramafics 
of Roro, Singhbhuni District, Bihar. The 
project is said to have been undertaken by the 
Centre of Geophysical Exploration, Osmaaia 
University, Hyderabad, at the instance of 
M/s. Hyderabad Asbestos Cement Products 
Limited. 

Deposits of non-metal lie minerals, except 
perhaps of graphite, do not generally offer 
any directly usable signatures to plan out an 
effective strategy for exploration by the 
geophysicist. Asbestos particularly seems a 
rather intractable case, as this mineral occurs 
in very thin streaks and narrow bands in 
serpentinous rocks. Added to this, we have 
the rugged topography and the complexity of 
geological conditions. Keeping these factors 
in mind, the reviewer felt, at the outset, that 
the project taken up by the author was indeed 
venturesome. However, after going through 
the detailed account of the investigations, 
carried out assiduously by adopting a multi¬ 
prong attack on the problem, the impression 
gathered is that a very good job has been 
done in a thorough going manner. A large 
volume of magnetic and electrical resistivity 
data has been collected purposefully and 
scanned ably by keeping a close grip on the 
geological details. 

In spite of the complicated set of conditions 
some meaningful interpretation of data has 
been made adopting different smoothing 
techniques and reducing noise levels. It 
lyould have been very interesting and instruc¬ 


tive if the results of the drilling obtained in 
the three blocks of K-zone recommended as 
prospective fibre bearing areas, were also 
included. Perhaps, the drilling results were 
not available when the book was written. 
It is to be hoped that these results will be 
published soon, since the exploration strategy 
outlined by the author can have application 
in other areas as well where the geological 
conditions are similar. 

On the whole, the author deserves to be 
complimented for presenting this interesting 
case study. The printing and get-up of the 
book is very good. 

M. B. R. Rao, 


Studies in History of Medicine (Quarterly). 
Edited by Hakim Abdul Haniced; Volume 1, 
No. 1, March 1977, Pp. 1 to lOO; Volume 1, 
No. 2, June 1977, Pp. 101 to 182; Volume I, 
No. 3, September 1977, Pp. 183 to 268. 
(Institute of History of Medicine and 
Medical Research, New Delhi IK) 062); 
Annual Subscription : Rs. 25*00, £ 7.00, 
$ 12.00; Single copy : Rs. 7*00, £ 1.75, 
$3.00. 

There are many ways to study medical 
history and many reasons for such a study. 
Some study it in order to gain a better under¬ 
standing of history in general. Medicine 
and disease have had an iindeniahlc eOcet 
on the whole of history, and the medical 
behaviour of a period can be regarded as a 
kind of projective test of the total culture 
of that period. We know much more about • 
a society when we know how it treated its 
sick and what it thought disease to be. But 
perhaps the most usual, reason for studying 
medical history is the desire to understand 
medicine itself and grasp its techniques, its 
organization^ and its underlying ideas Thq 
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desire and need to understand medicine is 
not confined to the medical profession. It 
is of personal concern to everyone today. 

The medical systems of earlier times are 
instructive both in their similarities and in 
their dissimilarities to the medicine of today. 
M)dical history is a valuable antidote to 
certain mental attitudes growing out of the 
unavoidable specializations of modern times. 
It is a most valuable feature of medical history 
that it makes us conscious of the role of 
important theories, for better or worse, at 
all times. 

A doctor cannot appreciate too eaily the 
fact that his profession is a part and product 
of society and that it is always closely connected 
with religion, philosophy, economics, politics 
and the whole of the human culture. Medical 
history opens the eyes to these social factors 
without which the problems of health and 
disease cannot be properly understood. 

A man can be a competent doctor without a 
knowledge of m^di^al history. But an acquain¬ 
tance with medical history can make him a 
better doctor. 

A new force that changed the direction 
of medieval medicine was the impact of Arab 
S im^e on the Western world. It is well 
established that Arab m^di^'ine was greatly 
sup::rior to contemporary western medi ine 
in its, far more complete knowledge of the 
Greeks, in its extensive drug lore and in its 
development of medical hospitals. 

Although an'ient civilizations have died 
out, the oriental civilizations of the river valleys 
of India and China have survived up to the 
present time and their systems of medicine 
have survived with them. Thousands of 
practitioners still apply this ancient types of 
medicine to millions of patients. A know¬ 
ledge of these medical systems and their 
history is of immediate practical importance 
for successful introduction of medern scientific 
medicine. 

In this context one may recall the words 
of the eminent medical historian Henry 
Sigerist ‘‘ Since India is confronted with the 
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problem of indigenous medical systems and 
will be so for a long time, an Institution 
of the History of Medr ine could greatly help 
to clarify the situation 
In view of the importance of the studies 
in the history of medicine, the establishment 
of the Institute of History of Medicine and 
Midical Research, New Delhi and the publi¬ 
cation of its q iarterly journal Studies in 
History of Medicine is to be welcomed. 
It is hoped that this new journal will by its 
content bring fresh insights into the new 
dis^'ipline of history of medicine. 

The contributions cover a wide range of 
subjects—^Arabic medicine and medicine in 
Muslim period, India’s contribution to 
Medieval Arabic Medical Education and 
Practice, Europe’s debt to Muslim Scholars 
ot Medicine and Science, contribution of 
Muslims to Biology, surgical developments 
in Medieval Arabic Medicine, Arab pharma¬ 
cology, Arab’s knowledge of Chinese drugs 
are some of the titles of the articles presented 
in these three numbers of the first volume. 

A critical review of the life and work of 
Muslim Scholars presented, brings cut vivic^Jy 
the need for further study in depth, in this 
area of biographical research. 

M. SiRSi- 


Annual Review of Astronomy and Astro¬ 
physics. Volume 15. Ed,ited by Geoffrey 
Burbidge. Associate Editors : David Layzer 
.and John G. Phillips. (Annual Reviews 
Inc., 4139 El Camino Way, Palo Alto, 
California 94306, U.S.A.), 1977, Pp. 602, 
Price : $ 17.00 in U.S.A; $ 17.50 Elsewhere. 

The fifteenth volume in the series of Annual j 
Reviews of Astronomy and Astrop-’ysics I 

contains 18 articles covering a wide range of 
the spectrum. The very first article by E. J. 1 
Opik on “ Dogma in Science ” contains some 
very interesting anecdotes of his personal ’ 
experience concerning preconceived notions and I 

dogmatism in science. j 
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Of the other seventeen reviews, two deal 
with our planetary system—one concerning 
all aspects of Mnxury like size, mass, orbit 
rotation and atmosphere, etc., and the other 
is a spoeializod arti Je on the Jovian Magneto¬ 
sphere. T iree arti:les are concerned with 
the Sun—^The origin of solar activity. Large 
scale solar magnetic fields, and Mass and 
Energy flow in the solar corona. Only one 
artiUe is concerned with stars in general and it 
is about the consequences of mass transfer in 
close binary systems. 

Two artkles are devoted to the Interstellar 
medium—^the interaction of supernovae with 
interstellar medium, and formation and des¬ 
truction of dust grains. There is an excellent 
review by J. H. Oort on the galactic centre, 
discussing various aspects of its radio and 
infrared emission. The subject of external 
galaxies is dealt with in four articles—Seyfert 
galaxies, Clusters of galaxies, Theories of spiral 
structure and also of galaxy formation. Two 
more reviews are devoted to pulsars—one is 
on recent observations and the other is on 
interstellar scintillation of radiation from 
pulsars. There is also a review devoted to 
transition probability data of molecular spectra 
that are of astrophysi' al importance. Finally, 
the present status of observational data and 
theoretLal interpretation of the X-ray 
emission from extragalactic sources is reviewed 
in the last article. Ch. V. Sastry 


Annual Review of Biochemistry. Volume 46. 
Edited by E. E. Snell, P. D. Boyer, 
A. Mnste, and C. C. Richardson. (Annual 
Reviews Inc., 4139 El Camino Way, Palo Alto, 
California 94306, U.S.A.), 1977. Pp. 1120. 
Price : $ 18.00 in U.S.A; $ 18.50 Elsewhere. 

The forty-sixth volume in this series contains 
29 reviews and a prefatory article by Sarah 
Ratner. These occupy 1,026 pages and the 
index runs into 94 pages. These series volumes 
always give a chance to catch up with the 
voluminous literature pouring out each year 
in biochemistry. “The present volume has 
2-pproximately 7,C00 references; not all of 


them refer to the recent publicaticns because 
the authors have attempted to review the 
progress in each subject, ever the years, rather 
than limited to the work done in the previous 
year. In fact this series is fast beceming an 
‘‘annual collection of reviews of biochemistry ” 
They certainly do not tell what happened in 
the subject during the period covered. 

The topics covered can be subdivided into 
9 articles on energetics and lipids and mem¬ 
branes, 11 articles on proteins and enzymo- 
logy, 4 articles on vitamins and metabolism 
and 5 articles on nucleic acids. One interesting 
new addition is an article on oxidative 
phosphorylation and photophosphorylaticn 
written in separate parts by six authors describ¬ 
ing state of art in this baifling subject. Reading 
through these views of the experts, one gets 
the feeling that entirely new thinking and 
approaches are needed to solve the problem 
of mechanism of energy conservaticn. 

A number of current discoveries and new 
developments are ably reviewed, e.g., A.DP- 
ribosylation of proteins, mechanism of action 
of vitamin K in gamma-carboxylaticn of 
glutamic acid in preprothrombin, recembinant 
DNA, and low-density lipoprotein pathway 
and atherosclerosis. 

There are 99 obvious names of Indian, 
origin in the author index and of these only 
one paper published in 1964 represented work 
done in an Iiadian laboratory. A number of 
other papers published from India were worthy 
of coverage in some of the 29 articles. 

T. Ramasarma. 


Annual Review of Microbiology, Volume 31. 

Editor : Mc^rtimer P. Starr, Associate 

Editors : John L. Ingraham and A. Balows. 

(Annual Reviews Inc., 4139, El Camino 

Way, Palo Alto, California 94306, U.S.A.) 

1977, Pp. 695, Price: $ 17.00 in U.S.A.: 

$ 17.50 Elsewhere. 

Volume 31 maintains the tradition standard 
of this series for its wide reader appeal, 
quality and economy. The first chapter is a 
lucid account, by Michael Heidelberger, of 
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til© scientific life and career of one of the 
esteemed scientists of U.S.A. Everyone 
would enjoy reading this autobiographical 
sketch, as well as a description by D, L. Gutnick 
and E. Rosenberg on oil tankers and pollu¬ 
tion. 

Other chapters deal with a broad array 
of 23 different subjects. This volume is strong 
on taxonomy, morphogenesis, differentiation, 
metabolism, chemotherapy and the molecular 
aspects of microbiology, especially on tumour 
and non-tumour viruses. 

In addition to articles of direct interest to 
microbiologists, articles of more general 
interest are also included. Such articles 
pertain to tandem genetic duplications, bio¬ 
synthesis of polyene macrolide antibiotics, 
phagocyte lysosomes and behavioral genetics 
of Phycomyces. These all offer us a chance 
to expand our limited areas of interest. 

This series should be a part of every bio¬ 
logical sciences reference library, and indi¬ 
viduals with an immediate interest in micro¬ 
biology will find this volume a reasonable 
investment for keeping abreast of recent 
developments. 

T. Ramaioushnan. 


Soil Microorganisms and Plant Growth. By 
N. S. Subba Rao. (Oxford and IBH 
Publishing Co., 66, Janapath, New 
Delhi 110 001) Pp. vi + 289 Price: 
15-50. 

The subject-matter covered by this publica¬ 
tion is becoming increasingly important in our 
understanding of the soil-plant relationships so 
as to exploit the same for better productivity 
per unit area of the lahd and within a given 
period of time. The author has brought out in 
the first five chapters of the book the basic 
aspects‘of soil, plant and microbes and their 
inter-relationships. In the next five chapters he 
has brought out various aspects of biolo^^cal 
nitrogen-fixation, covering different groups of 
microorganisms and the biochemical steps 
involved. Chapter 11 on Soff Microorga*. 
nisms, Organic Matter and Plant Growth and 


the next one on '‘Nitrification and Denitrifica¬ 
tion’’ are brief and limited in their coverage. 
The next five chapters deal with selected topics 
of interest in this field of soil-plant relation¬ 
ship. The Appendix lists the most important 
media used in microbiological studies, in 
relation to plant growth. 

The subject-matter covered is adequate in 
some chapters as in Chapter 9 “Rhizobiiim 
and Root Nodulation”, but not so in others, la 
some places the author has attempted to give 
a full coverage on the latest developments, 
whereas in others the treatment is either sketchy 
or too preliminary. Also' supportive data 
given in some of the tabular statements are too 
old and may or may not be relevant to the 
present-day technology of intensive crop pro¬ 
duction and using the high yielding crop varie¬ 
ties. Since more recent data are available from 
the publications of works by several other 
authors in India and abroad, he should have 
taken into account these later findings in deal¬ 
ing with the subject, instead of limiting the 
references to the findings of himself and his 
colleagues, which would have added more 
value to the treatise. On the whole the review 
of different topics gives a fairly good reading, 
though not of uniform standard from the 
beginning to the end. 

Though there are several books available 
for the students of Soil Microbiology to 
understand the inter-relationships between 
plant, soil and rnicroorganisms, this book high¬ 
lights the various aspects in a concentrated 
manner and is therefore a wdeome addition 
to the collection of books in Agriculture and 
Soil Science. Post-graduate students and 
research workers would certainly find it very 
useful. The book carries valuable data and 
information on both basic and applied aspects 
of the subject and is relatively free from 
mistakes. The author deserves tO' be congratu¬ 
lated for his contribution toi Agricultural 
Microbiology in this Country^; through this 
valuable publication, 


G, Rangaswami 

g?38/78. Published by Prof. M. R. A. Rao, Current Science Association, B^galor^-55P 00^ 
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spectral shape of the K-FORBIDDEN beta transition of 
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ABSTRACJ 

The I<~forbi:ldcn beta transition of has been saidied in detail for its beta spectral 

shape cmnIo,yin/r an intermediate image beta ray spectrometer. A detailed analysis in terms of 
C(W)/C„ Vs W where C- is the modified B,; shape correction fa:tor, for different values of 
D and is made- The highest energy (3~-v 2'') bem group is found to exhibit large devia¬ 
tion from statistical shape and is well fitted into modified B j shape with an endpoint energy 
of 14 <SIhz 2 kcV. The value of D is obtained ns 6±1. The shape faaor results are discussed 
combining with the beta-gamma angular correlation data. 


Introduction 

-FORBIDDENNESS is characterised by the fact 
” that the K-sel:ction rule of the Bohr Mottelron^, 
(K' ~ K[<X^|K' 4 - K| s'ows down (rather than 
forbids) the transition where K is the rank of the 
nuclear matrix element. The ground state of the 
^‘"‘-Eu nucleus is characterised as Jtt K = 3~3 state 
with the intrinsic structure. 

Xfl - (3/2 [411] -I 3/2[52 !])j^ = 3 
The beta transition reaching the first excited level 
of the daughter nucleus is classified as 

K-forbidden. The large log ft value of this transi¬ 
tion supports this classification. Bogdan and 
Lipnick- pointed out that a great similarity would 
exist between the same states of and 

nuclei and gave a common interpretation for these 
beta transitions and studied the K-ferbiddenness by 
introducing mixtures of s'atcs with difierent 
K-values in the initial and final states. A detailed 
analysis of the shape of the most energetic beta 
group of i^-Eii has been carried out in the present 
work. 

The beta-gamma directional correlation of the 
cascade 3“ (/?-) 2 -^ (t) 0 in was investigated 

by many authors (Appalacharyulu ct al.^ ; Bertheier 
and Lipnik4 ; Dulaney ct alS\ Wilkinson et al.^\ 
Manthurufhi et alJ) and the beta-gamma anisotropy 
was reported to be large. Schneider et reported 
unique shape for this beta group of ^^-Eu. Danger 
and Smitht> measured the shape and fitted with 
C(W)W1 = ^2 _j_ -j- 5 2. Subsequent to 

the Danger’s^ measurement there has been no 
experimental determination of the shape of the 
highly forbidden beta transition. A remeasurement 
of the shape of this beta group is undertaken 
taking into account all the above considerations. 

Mode of analysis .—So far in the published litera¬ 
ture, the sensitive dependence of the shape factor 
on the end point energy has not been considered 


for once forbidden unique and modified 
shapes. In modified B shapes; theoretical 
shape factor has a quadratic dependence on W^j, 
the end-point energy, unlike the usual non-unique 
case (Morita^o, Matumato^i) and the magnitude 
of the parameter D can appreciably alter if W,-, is 
not app opriate for th: particular run. The un'que 
and modified B shapes rise somewhat steeply near 
W^. As W^, is increased, the slope of the shape 
factor C(W) starts falling and when exceeds 
the correct value, the curve exhibits a point of 
inllcxicn and thereafter curves down for higher 
values of W^. 

Here in the - present analysis a program computes 
the plot of the 'shape-factor C(W)/Cj^ Vs for 
various values of W,) where C = q 2 _[_ 9 L^/Lq -f D. 
The shape factor C(W)/C is linear and it is energy 
independent for an appropriate choice of Wq and 
D whereas the linear shape C(W)/C,^ Vs W curves 
up or down near Wq when Wf^ is changed from its 
co-rrcct value. The change in D shifts its low 
energy side up or down thereby changing its slope. 
For correct values of and D, the slope of the 
curve vanishes. In fitting the experimental zhape 
N/P-T(Z, W) - W )2 with the analytical 
expression < 7 - -f 9 L^/L,) 4 - D where q- ~ (W^ •—W) 2 . 
a perfect correlation is expected between and D. 
This type of rigorous mode of analysis is adopted 
in the present case. 

Experimental Details 

The source used in the present work is 

obtained as Eu CI 3 in HCl solution from Atomic 
Energy Establishment, Harwell, England; made of 
enriched sampieIbw neutron irradiation. The 

sources are prepared by evaporating very small 
drops of the active solution on mylar foils of thick¬ 
nesses -- 180 i«g/cm2. Insulin is . used to help 
uniforrn spreading of the source. 
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Spectral Shape of the K-Forbldden Beta Transition 


A Siegba1in«-SIatis beta ray spectrometer ot 
intermediate image focussing type is used at its 
best operating conditions- The details of the 
spectrometer and its best suitability for precision 
measurements were discussed by Nagarajan et 
The efSciency of the well type plastic detector used 
is unity down to 50 keV and the back scattering 
effect is 0-2% at 80 keV. The arrangement of 
baffles for distortionless operation, the fidelity of 
spectral distribution and the correct mode of 
analysis are described by Nagarajan and Reddyi^. 

The gamma background is very high for 
source, but the background subtraction at every 
measurement point by closing the central baffle of 
the spectrometer accounts for this very accurately. 
The high energy portion of the beta spectrum 

is scanned in steps of approximetely 8 keV, A 
relatively weak source is used in order to eliminate 
the interferences from the highest beta group of 
•^“£u v/iicse intensity is only 0*1%; thus reducing 
the tail of the beta spectrum from 

Shape Analysis of the 3“ ^ if Beta Teansihon 


Current 
Science 

drawn which shows an approximate energy 
1480 keV. A program BETASHAP plotted ‘he 
shape factor N/P2F(Z, W) (Wq - W)2 Vs W varying 
in steps of 2 key below and above 1480 keV. 
Near W^, the shape factor slightly curves down 
for end-point energies higher than the exact end- 
point energy. Since judging the shape factor in 
this manner is difficult, an analysis of C(W)/C Vs 
W is undertaken in Fig. 2. A rigorous analysis 
as explained in section: 2 is carried out and are 
shO'wn in Figs. 2, 3 and 4 for one of the runs. 



Rg. 1 . Fenni-Kurie plot of the 3" -> 2 ' transi¬ 
tion in the decay of 


The Fermi-Kurie (F.K.) plot is constructed for 
the experimental points incorporating the Fermi 
functions due to Bhalla and Rosei^: and the 
screening correction due to Buhringis. The resolution, 
correction and back-scattering correction are done by 
the computer program FERMIKURI. The F.K, plot 
revealed the existence of a high energy tail which 
indicates the presence of a beta transition with end 
point energy approximately 1840 keV. Inf act 
Larson et al'^^ analysed the very weak third forbidden 
transition in i52Eu with weak sources and found the 


end-point energy to be 1827 keV. Since the 
impurity of the ^^■^Eu source dominates the 
intensity of the third forbidden weak beta transition 
of i52Eu^ it will be reasonable to subtract the 
influence of the ^^"^Eu contamination by assuming 
a statistical shape for this transition. Although 
the 1840 keV transition of has non-staustical 

shape, its very feeble intensity wiU not 'fflect the 
results even if the shape is taken as statistical. 

The F.K. plot of the 1840 keV transition with 
allowed shape is extrapolated down to low energies 
and subtracted from the gross-spectrum of -52 Eu 


using the relation Yo = \/ Y2 — Yl^ where Y2 is 
the ordinate of the" F.K. plot of the composite 
spectrum and Y1 is the ordinate of the F.K. piot 
of the 1840 keV component. The resulted spectrum 
is analysed for shape analysis from 1050 keV to 
1480keV. The F.K. plot as shown in Fig. I is 



Fig. 2. Shape factor analysis ot 1481 keV. 
2'*') beta component of i52Eu for run : 1. The 
behaviour of shape factor curve corrected for the 
"modified j shape factor” C 9Li/L(^ -h D 

is more sensitive to changes in and D than 
C(W) Vs E. 

A similar analysis is also performed for the second 
run and the results are given in Table I. 
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Spectral Shape of the K-Forbidden Beta Transition ^^-Eu 




« Experimental points 
- Theoretical shape for A =2-2 

Y = 0.08, “ - 0'17 



Fig. 6. Comparison of the shape factor of the (3”- 
beta transition with the theoretical predictions 
single particle matrix elemest parameters. 


1450 


of 


C in koV 

Fig. 3. The least square fitted straight line to 
the corrected plot has small positive and negative 
slopes for D = 7 • 5 and D = 5 ♦ 5 the slope vanishes 
for D = 6*5. 



Fig . 4. Shape factor plot of 3”'“>-2+ beta transition 
of The solid lines correspond to theoretical 

shapes for different values of D. 



Fig. 5- Comparison of experimental shape factor 
of the ^ beta transition of with the 

theoretical prediction of matrix element para¬ 
meters due to Appalacharyulu, et aL 


Table I 

Slictpe fuctOF clcitci oil 3” —>• 2’'' tvousitioii of 


Author Run No. 

E (keV) 

D 

Present work ] 

U8I±2 

6-5±] 

2 

1481 ±2 

6±1 

Langer and Smith 1 

I483±7 

5 ±2 

Schneider ] 

1492 

Unique shape 


Discussion 

A non-unique first forbidden beta transition 
exhibits a shape resembling nearly that of a first 
forbidden unique transition when the tensor type 
matrix element J can. no longer be neglected as 
in the normal first forbidden transitions obeying 
^^-approximation. Under such conditions, the shape 
can be analysed with the modified form 

Moritaio C (w) = q- -j- 9Li/^ -{- D where D r-- 
12Y2. Even though an experimental shape can be 
simulated by any suitable combination of matrix 
element parameters (Kotani^?) an analysis under 
'modified B -approximation' gives the relative 
strength of with respect to Y. The present 
analysis yields Y^ = 0*5 ± 0*08. On account of 
the good statistical accuracy of the present measure¬ 
ments, it permits a clear distinction between the 
energy dependence predicted by the matrix element 
sets of different authors. 

Using the assumption of Ahrens and Feenberg^-^ 
(A «« 1) where A is the CVC ratio, Dulaney et alA, 
obtained a well defined solution for the matrix 
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elements parameters oc and u* However, the 
solution obtained in this case was in sharp 
disagreement with the modified B approximatica. 
The solution obtained with A = 2*5 was ;n geiiercl 
agreement with the modified B. approximation. 
The energy dependence of shape factor due lo the 
Best set of matrix elements reported by Bhatta- 
charjee et al^\ and due to the first set of matrix 
elements due to Mamhuruthii^ do not follow the 
present shape factor. Those due to AppalacharyuluS 
who employed the formalism of Buhring^O'-^, in 
which the fini'.e nuclear size effect and the h:gher 
order effects are included is in good agreement a-j 
shown in Fig. 5. 
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Abstract 

Butap-erazine dimaleare forms a red coloured 1:1 complex with pall-idium (H) in 
hydroch’oric aciJ-sodium acetate buffer. The complex exhibits absorption maximum at 490 nm 
^ concentration 

range 0 * 2 - 17*0 p-g/ml 


Introduction 

TN the present communication, the authors propose 
the reaction of butaperazine dimaleate (BPDM) 
with palladium(II) for the spectrophotometric deter¬ 
mination of palladium (II). The method offers the 
advantages of simplicity, rapidity, selectivity and 
wider range of determination without the need for 
extraction. 

EXPEmiENTAL 

Reagents 

A stock solution of palladium(II) was prepared 
by dissolving 0*9980 g of paiiadiuin(n) chloride 


(M/s Johnson Matthey Chemicals, London) in 
1 litre of 0*1 M HCl and was standardiz-d gravi- 
metrically by the dimethylglyoximc methodU A 
0*2% solution of BPDM was prepared in hot 
double distilled water and stored in an amber 
bottle in a refrigerator. Sodium acetate-hydro¬ 
chloric acid buffers were used. Beckman spectro¬ 
photometer Model DB was used for absorbance 
measurements. 

Procedure for the Determination of Pdlladium(Il) 
An aliquot of the stock solution containing'5-0- 
425/4g of palladium, 5 ml of hydrochiorip acid- 
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sodium acetate buffer (pH 1-5) and 2-0 ml of 0-2% 
BPDM were made up to 25 ail in volumetric flask 
with double distilled water. The solution was 
mixed well and the absorbance was measured at 
490 nm against a corresponding reagent blank. The 
amount of palladium in the sample solution was 
then deduced from the standard calibration curve. 

Results and Discussion 
The aqueous solution of BPDM is light yellow 
having maximum absorbance at 375nm. BPDM 
forms a red. coloured complex with palladium(II) 
instantaneously at room temperature (26° C) in the 
presence of hydrochloric, sulphuric and phosphoric 
acids or with buffer solutions of low pH. The 
effective pH range where reproducible results are 
obtained is 1*3-2-2 as shown by the constancy of 
the X and the absorbance. Below and above this 
pH range, maximum colour intensity of the 
complex is not obtained. A buffer medium of 
pH 1*5 has been selected for further studies. 
The red complex exhibits maximum absorption at 
482-500 nm where the reagent and pa!Iadium(II) 
do not appreciably absorb. Absorption measure¬ 
ments are therefore made at 490nm. 

A six-fold molar excess of the reagent over 
palladium is required in order to obtain maximum 
absorbance. The absorbance readings were con¬ 
stant in the temperature range 5-45° C. Above 
45° C, the absorbance decreased. The order of 
the addition of reagents was not critical. Beer’s 
law is obeyed in the range 0*2-17*0/-tg/ml of 
palladium. The optimum concentration range for 
the effective spcctrophotometric determination 
evaluated by Ringbom’s method is 2*0-16*6 Mg/nal. 
The Sandcll’s sensitivity of the reaction as 
calculated from Beer’s law data is 30ng/cm2 and 
the molar absorptivity is 3-53 X 10'“^ litre mole'i 
cm"’ . The mean value for eight different samples 
each containing 5 ppm of palladium has been found 
to be 4*974 ppm with a standard deviation of 
0*0463. The accuracy of the method is about 
± 2 %: 

Composition and Nature of the Complex 
Job’s method of continuous variation^, mole 
ratio method^ and slope ratio method^ indicated 
the formation of 1 : 1 complex between the metal 
and the reagent. The value of the apparent 
stability constant, obtained by Ihe mole ratio 
tnelhod for the Pd-BPDM complex at 26 ± 1° C, 


pH 1*5 ± 0*1 and ionic strength 0*1 M NaNOg 
was 5*3318. The complex was found to be 
cationic by ion exchange experiments. 

Effect of Diverse Ions 

In order to assess the possible analytical 
applications of this coloured reaction, the effect 
of foreign ions which often accompany Pd (11) has 
been studied with 8 ppm of Pd (II). The amounts 
of foreign ions which gavci less than 2% error in 
absorbance reading are given in Table I. 

Table 1 

Effect of diverse ions 
fAmo? rt rf Pd (IT) t i.en, 8 mg/it'*1] 


Ion added 

Tclcircc 

liirit Jen r.ddcd 

f/'S/ml) 

Tf IcT * rce 
lin it 

Cs (vni) 

8 Cl-.Irridc 

36''0 

Pt (IV) 

10 B < n idc 

3120 

Ru (III) 

1 Iodide 

0*3 

RI (til) 

4 NitiMe 

25C0 

Ir (TO) 

5 Tl ios: Iphrte 

0*1 

Fe (HI) 

0*8 S: Ip! .'le 

187C0 

Co (If) 

350 Pi<spl.i.te 

1830 

Ni (II) 

600 Acet ic 

240 

Ce (1.) 

SCO Tiir:te 

6-0 

A’: (HI) 

0*2 Citi.'te 

ICCO 

Cc (IV) 

0*2 OxUaie 

960 

U(Vi) 

500 


FI Lie ride 

4X'0 


Acknowledgements 


The authors thank M/s VEB Arzneimittelwerk 
Dresden, West Germany, for supply of pure BPDM. 
One of the authors (K. A. P.) is grateful to UGCj 
New Delhi and the Mysore University, for the 
award of Teacher Fellowship under F.I.P. 

1. Vogel, A. 1,, A Text Book of Quantitative 

inorganic Analysis, ELBS Longmans, 
London, 1968, p. 512. 

2. Britton; H. T. S.; Hydrogen Ions, Chapman 

and Hall, London; 1955; 1, 353. 

3. Job, P., Ann. Chim., 1928, 9, 113. 

4. Irving, H. and Pierce, T. B., /. Chem. Soc., 

1959, p. 2565. 

5 . Yoc% J. H. and Jones, A. L., Ind. Engg, 

Chem. (Analyt. Ed.), 1944, 16, 111. 

6 . Harvey, A. E. and Manning, D. L., /. Am. 
.. Chem. Soc., 1950, 72, 4448. 




222 


[ Current 
Science 


DISCOVERY OF CYANOPHYCEAN ALGAL REMAINS AND CHITINOZOANS FROM THE LATE 
PRECAMBRIAN ARGILLACEOUS SEQUENCE OF SATPULI, GARHWAL HIMALAYA, INDIA 
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Abstract 

The Late Precambrian argillaceous sequence of the Satpuli area (Garhwal Himalaya, 
India) commonly referred as Simla Slates yielded a high perlcentage of algal remains (phyto¬ 
planktons, filamentous algae) of living and ancient cyanophycean affinities, fungal remains 
and chitinozoans. The general morphological characters of these microorganisms (with Grandi’- 
phycus satpuliensis gen. nov., sp. nov, of nostocalean affinities) are described. Their discovery 
in these rocks of the area is the first find of these organjc-walled microfossils known-to-date. The 
presence of these microorganisms in the rocks assists in the reconstruction of paleoenvirosments 
and dating of Precambrian sediments. 


Introduction 

HE fossilized forms of cyanophycean algal 
remains and chitinozoans from the Late 
Precambrian argillaceous rocks of either Satpuli or 
any other part of the Garhwal Himalaya (India) 
have not been reported so far. Chitinozoans are 
of very rare occurrence in the Precambrian rocks, 
and there is only one reported find of such 
definitive microfossils, according to literature 
survey, from the Late Precambrian Chuar Group 
of the Grand Canyon, Arizona (Bloeser. et al^). 
In India, however, Maithy and Shulda*^ have 
described the cyanoph>x:ean algal remains from the 
Late Precambrian Suket Shales of Madhya Prgdesh. 
In the geological and biological journals there are 
several interesting papers on the cyanophycean 
algal remains (filamentous and spheroidal) from 
the Late Precambrian rocks of Russia, America, 
Canada, Africa and India (Vologdin and Drozdova^O; 
Vologdin and Strygin^i, Schopfti, Schopf and 
Barghoomi^; Gutstadt and Schopf^; Schopf^ 2 ; Schopf 
and Blacicis ; Schopf^s ; McConnells; Maithy®; 
Nautiyal^ ; Maithy and Shukla"^. The present paper 
reports the first record of cyanophycean algal 
remains (filamentous and sphenoidal) and 
chitinozoans from the Late Precambrian rocks of 
the Satpuli area of the Garhwal Himalaya. In 
addition, the occurrence of chitinozoans in these 
rocks of the same area is the world's second find 
of microfossils. 

In the Garhwal Himalaya (India), the grey and 
purple red argillaceous sequences commonly 
referred as Simla Slates are of very common 
occurrence (Pilgrim and'Westio ; Audeni). Auden^ 
(p. 414) suggested of these slates of the trea 
as possibly equivalent to the Chandpur Series, 
although different in lithology, assigning Lower 


Palaeozoic and Pre-Cambrian (?) age. Valdiya^i 
incorporated Simla Slates of the Garhwal Himalaya 
at Satpuli area in the Precambrian flysch (or 
turbidite) sequence. 

An outcrop section of these argillaceous sequences 
(of slate and siUstone) is well exposed along a 
motor roadside area, between 3 to 9 km. (approx.) 
distance at west of Satpuli town. At this roadside 
locality about 150 ft thick section of the sequence 
(confined between the coordinates long. 78® 38' to 
78° 41' and lat. 29° 56' to 30° 00') was studied for 
the present investigation. About 70 ft lower 
part of the section is dominated by medium grey 
slates of non-calcareous character. Thc’ slates arc 
enriched with black carbonaceous matter, and are 
appreciably fossiliferous with organic-walled 
microfossils. The fossils include cyanophycean 
algal remains (abundant spheroidal phytoplanktons, 
filamentous algae), fungal filament (Eomycetopsis 
septata) and spores, chitinozoans (common occur¬ 
rence) having affinities of desmochltinids (Desmo- 
chitina minor, D. minor ovuliim), and organic 
plates (Figs. 1-27). 

The upper 80 ft thick part of the section is 
dominated by light olive grey slates, banded and 
interbedded with light olive grey to moderate 
brown, ferruginous siltstones. In places of thc 
section the slates demonstrate rich concentration of 
spheroidal phytoplanktons with top shaly part 
having common occurrence of desmochitinids 
(DesmocMtina minor, D. minor ovulum, D. 
bohemica ). 

Morphological Descriphon 1 

The cyanophycean algal remains, chitinozoans, 
fungal remains (in sporadic distribution) and 
organic plates studied mostly in thin sections 
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(Figs. 3-16, 18-24, 26-27) and also recovered 

through maceration (Figs. 1, 2 AB, 17; 25) from the 
medium gray to light olive gray slates and 
siitstones, are well preserved and mostly dark brown 
to black in colour. Since most of the cyanophyceaii 
algal remains aro new find, still to be formally 
named, a general morphological description of the 
same with other microfossils is incorporated in 
the present article as first report. 

Systernalic Descriptions and Biological Relations of 

algae 

Phylum : CYANOPHYTA, Class : CYANO- 
PHYCEAE, Order : CHROOCOCCALES, 
Family : CHROOCOCCACEAE Nageli, 1849 
Types A, B. C, D-Algal Sphernie 
(Figs. 3-15) 

Phytoplanktons of spheroidal nature, mostly 
occurring as individuals and in chains (Figs. 26, 27), 
may be divided into four categories. (1) Type A 
spherule (Figs. 3-5 lower part, 27), thin-walled, 
psilate to faintly microgranulose, showing homo- 
gieneous composition, mostly dark brown, trans¬ 
lucent to opaque. The micro-structures occur as 
spheroidal aggregates, in chains of 2 to 3 or more 
cells, and isolated spherules (Fig. 5) are also 
common, with diameter range 4 to 20 /a. (2) Type 
B spherule (Figs. 5 upper part, 6) is subspherical, 
thin-walled, with fine reticulate ornamentation; dark 
brown, with diameter range, 8-10 (3) Type C 

spherule (Figs. 11-15) is subpherical, moderately 
thick-walled, with roughened surface, dark brown; 
test diameter range, 14 to 25 p, wall thickness 1 
(4) Type D spherule (Figs. 7-10, 26) is spherical 
to subspherical, dark brown, fairly thick-walled with 
roughened surface, and mostly provided with a 
central darker area termed ''nucleiods” (McConnell^), 
test diameter range, 6 to 15 p; wall thickness about 
2 p, size of ''nucleoids” T50 to 4 p. 

These algal spherules (Type A) are similar as 
unicells (cyanophytes) (p. 74, Figs. 39-45; 47-49) 
of Schopf^- from the Late Precambrian Bitter 
Springs Formation of Central Australia. In addition, 
algal remains (Types A, C, D) compare closely to 
the cyanophycean algal spherules (PI. 1, d~j} of 
McConnells from the Proterozoic rocks of the 
Mescal Formation of central Arizona. Also, some 
spherules (Type D) have similarity to algal unicells 
(Fig. 1, J, Schopf; et of blue-green algal 

affinities (cf. Chroococcaceae) from the Middle 
Riphean Sukhotungusin Formation of Russia. 


Order : NOSTOCALES, Family ; OSCILLATO- 
RIACEAE ' (S. F. Gray) Dumortier ex 
Kirchner, 1898. 

Genus Grandiphyciis gen. nov„ 

(Figs. 1, 2AB) 

Filament broad, tubular, quite long; solitary slightly 
bent, unbranched, partly folded; non-septate; with 
walls psilate to slightly roughened, collapsed and 
ruptured (in preservation), and tapered towards 
apices. One end of thallus tapered to thin end 
(Fig. 2B upper) of 2 io 5 p diameter, but other 
end tapered and capitate (Fig. 2 A lower) more' 
or-less constricted adjacent to expanded with broadly 
conical and bluntly pointed terminus (diameter 13 p). 
Thallus up to 1035 p long (in complete specimen), 
width 30 p at central part (Fig. 2 A upper), and 
tow^ards apices, 9*50^^ (thinner end) to 21 it* 
(capitate part). Elymology —Reference of algal 
aninilics, tubular morphological structure and large 
size (grandis, Lt. = large size). *’ 

Grandiphyciis satpiiUensis sp. nov. 

(Figs. 1, 2AB) 

Description as for genus. Holotype specimen; 
Figs. 1, 2AB. Wild microscope coordinate: Satpuli, 
DS 6, 111/28-5. 

Discussion 

SiphoHoldjycns kestron (PI. 80, Figs. I-,’.; 
Schopf’* '), of the Late Precambrian sediments of 
central Australia differs from Grandipbyeas salpalT 
sp. nov. in having the thallus as capitate at both 
apices, narrower in width ( 8 - 3-1 5*0 p), ornamented 
and ringed by linely jninctate surficial ridges. In 
addition, it is of very smaller in overall size (up to 
185 p. long) t/ian the new species. 

Generally, the algal remains of cyanophycean 
(nostocalean) affinities are predominantly found in 
the Late Precambrian sediments of Central Australia 
I^Schonf”), 7.-urc\ Africa (Maithy'’); and Canada 
(NautiyaP). However, no form as new genus Grandi^ 
phyciis or of this genus has been recorded so far 
from the Precambrian .sediments either of Satpuli 
(Garhwal Himalaya) or other parts of the world. 
All the Late Precambrian cyanophycean (nosto¬ 
calean) algal filaments (thallus) described to date 
are of smaller in size with entirely different 
morphological details (Schopf’L Maithy”; Maith^ 
and Shukla"). Accordingly, the described form 
(Figs. 1, 2AB) is regarded as a new genus, 
Grandiphycus gen. nov., with specific name 
Grandiphyciis safpuliensis sp. nov. 


Curr Sci—3 
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Type A-Algal filament (Fig. 16) 

Type A-algal structure is straight and composed 
of a chain of subspherical to subcylindrical cells 
with smooth surface. The filament (cell) at one 
end is rounded, with cell size ranging from 6 to 8 
and total length (broken part) 42 fi. Type 
A-algal filament shows closer afiinities to similar 
structures, comparable with certain modem and 
fossil filamentous algae, for example Oscillatoriaceae 
(p. 166, Figs. 1, 2, 5) of Gutsladt and Schopf^ 
from the Late Precambrian Beck Spring Dolomite 
of Southern Califoinia. Furthermore, the former 

structure also compares closely, in shape and size 
of cells, to similar Type A-filamentous chains, 
interpreted as replacement of cyanophycean algae 
(PI. 1, a-c) of McConnells from the Mescal 
Formation (Proterozoic) of central Arizona. 

Fungal Remains 

Two types of fungal remains have been discovered : 
fungal filament (Eornycetopsis septal a) and septate 
fungal spores (Fig. 25). 

FUNGI (?), Phylum : EUMYCOPHYTA (?) 

Genus: Eornycetopsis Schopf, 1968 
Eornycetopsis septata Maithy, 1975 
(Fig. 24) 

Filaments occur solitary and attenuated at the 
septa, smooth surface texture of walls, broken 
filament 48*50ja long, partly regularly cylindrical, 
4 to 5 /i in diameter, septate part of filament about 
11/^ long. This formi is comparable to- similar 
species (PI. 3, Fig. 24) of Maithy^ from the Late 
Precambrian Bushimay System of Kanshi, Zaire. 

Chitinozoans (Figs. 18-23) 

The Late Precambrian chitinozoans of Arizona, 
as may be the Indian chitinozoans (Desmochitma 
minor. Figs. 18, 19, size 48 X 55 Fig. 22, 
32 X 48 ^^; D. minor ovulum. Fig. 20, 25 X 45/*; 
Fig. 23, 32 X 44 ja; D. bohemica. Fig. 21, 
75 X 112/*), have been compared to the Ordovician 
and Silurian chitinozoan, Desmochiliiia (Bloeser 
et alJ^) . However, the chitinozoans discovered in 
this investigation are tear- and flask-shaped having 
a test, short neck, and operculum. Gmerally: 
these microfossils closely compare in size, shape, 
and surface texture to the chitinozoans of Bloeser 
et aL^. from the Late Precambrian Chuar Group 
of the Grand Canyon, Arizona (p. 677, Figs. 2 A: 
C. H, 1; J). 

Curr Sd.—4 


Organic Plates (Fig. 17) 

Black organic plates have 2 to 5 wide lenticular 
perforations. Such plates have also been reported 
from the Late Precambrian Dharwar sediments of 
Mysore State (Venkatachala et and Precam¬ 

brian sediments of the Kaladgi Basin of South India 
(Vishwanathaiah et . 

PALAEOENVIRONMENT AND 'AgE ASSIGNMENT 

The occurrence of filamentous, benthic algai 
remains in the sediments is significant and the same 
are comparable tO' the living and ancient cyano¬ 
phycean (blue-green) algae (Schopfit; Gutstadt 
and SchopfMcConnell^; Nauitiyal®). They occur 
associated with profuse concentrations of spheroidal 
algal remains; phytoplanktons (of cyanophycean 
affinities) of planktonic habitat (Figs. 26, 27). In 
addition, chitinozoans, which are considered of 
planktonic and benthonic habitat (Jenkins®), also 
occur commonly associated with the algal remains. 

The development of benthic, filamentous blue- 
green algae and phytopl^ktons requires the 
process of photosynthesis. Their occurrence, with 
rich concentration of spheroidal phytoplanktons, in 
the sediments is indicative of the presence of the 
extensive shallow ocean that provided a highly 
favoairable environnieiit (littoral photic zone) for 
jilgal growth (Schopf and Blacic,^®; Nautiyal®). Tii 
addition, presence of prima.ry, sedimentary, hem?- 
titic bands (of ferric iron oxide or hydroxide) in 
appreciable amounts in moderate brown siltstones 
(upper section), with poor preservation of phyto¬ 
planktons, supports the oxidising conditions possibly 
in the near shore (or protected tidal mud flat) 
environment of deposition (Grim^). Bloeser 
et al."^ also' reported microbiotas of benthic algal 
filaments and small unicells from the Late 
Precambrian Chuar Group of the Grand Canyon of 
Arizona, suggesting the relatively nearshore, more 
shallow conditions for the sediments. 

The discovered microfo&sils as algal remains 
(filamentous, spheroidal phytoplanktons), fungal 
remains (E. septata), chitinozoans, and organic 
plates of the argillaceous sequence of Satpuli 
(Garhwal Himalaya) are closely comparable to 
similar microorganisms from the Late Precambrian 
to Precambrian sediments of America, Australia, 
Africa, and India; as mentioned earlier 
(Schopf Gutstadt and Schopf^; Schopf and 
Blacict®; McConnell^; Venkatachala et al^; Vishwa- 
nathiah et al.^^; Maithy®; Bloeser et aP^), These 
microfossils have not been recorded from the post- 


226 


Precambrian Argillaceous Sequence of Sat pub, Garhwal Himalaya 


Precambrian sediments of any part of the world to- 
date. In addition, the lowest time range of desmo- 
thitinids, similarly as in the Satpuli sediments, has 
been reported from the Late Precambrian Chuar 
Group of the Grand Canyon, Arizona. AH these 
evidences support the suggestion that the Garhwal 
Himalayan argillaceous sequence (at Satpuli) is of 
Late Precambrian age. 
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INTERNATIONAL SYMPOSIUM ON THE LATE BIOLOGICAL EFFECTS OF IONIZING 

RADIATION, VIENNA 


In an International Symposium on the Late Bio¬ 
logical Effects of Ionizing Radiation which was orga¬ 
nized by the International Atomic Energy Agency 
(IAEA) in Vienna from 13 to 17 March 1978 the 
late somatic effeas which might appear at consider¬ 
ably later stages after exposure to ionizing radiation 
from external and internal exposure were discussed by 
250 experts from 35 IAEA Member States as well as 
9 International Organizations. The effects discussed 
included induaion of benign or malignant tumors, 
various tlypes of degenerative diseases, disturbances in 
growth, development and physiological or behaviour 
responses, impairment of fertility, chromosome aber¬ 
rations and others observed both in experimental 
animals and human populations. 

Reports on atomic bomb survivors showed that epi¬ 
demiological studies are still providing so far the 
extensive and dependable data such as dose-related 
excess infant mortality, among others, and that work 


should be continued. The symposium revealed the 
need for consensus on the methods to be employed in 
the interpretation of data. It was however noted that 
establishment of national reglistry system regarding 
dosimetry and medical record of radiation workers and 
its international coordination is essential in order to 
facilitate any. reliable epidcmiolo.gical surveillance. As 
far as medical exposure is concerned, the current 
practices involving radiation exposure seems generally 
well justified except in some cases where radiation is 
used of diagnostic purposes on benign disordens. 

Of interest and importance was the combined effect 
of .smoking and radon -222 in lung cancer induction. 
Lung cancer incidence was significantly elevated by 
combination of the two in the rat, which was also 
substantiated by the observation in the Hiroshima- 
Nagasaki study where incidence lung cancer in the 
smbkihg population was shown to be higher than in 
the non-smoking population. 
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THE CRYSTAL STRUCTURE OF 
ZINC MALONATE, DIHYDRATE Zn CaHA^ 2HaO 

Synthesis : The crystal wete prepared by taking 
malonic acid and zinc carbonate in the ratio of 2 . 1 , 
water being used as solvent. The concentrated solution 
was left for slow evaporation till the crystals began 
to appear. The mother liquor was removed by decan¬ 
tation and the crystals were washed with distilled 
water. 

Crystal data ; Monoclinic with a — 13*86, 
b = 7-36, . == 7*20 A, ^ = 126-7% D,,,, =:2-26, 
D =2-28 gm/cc. This gives 809*5 a.m.u. for the 

•^caic. 

total unit cell content. 

The empirical chemical formula for the entire unit 
cell content could be written as 4 [Zn(CjH 204 ), 2H_,0]. 

Spa'e group absences lead to either Cm or C2 or 
C2/m. 5*45 X-ray reflexions were collected by Weissem- 
berg phomgrapry and intensities estimated visually. 

Crystal Strudure : We propose a structure (view 
looking down [001] is in Fig. 1) for the crystal 
structure based on the space group C2/m which we con 
sider to be the most probable one and which explains 
everything satisfactorily and which appears to satisfy 
packing and stereochemical consideration. There are 



two sets of zinc atoms occupying positions (0, 0, 0) 
and (0, d, i). The water molecule W1 binds the 


malonate anions through hydrogen bonds (shown by 
dashes and dots in Fig .1) of 2*89 and 2*86 A. The 
xinc atoms are- six fold co-ordinated Zn-0 distances 
ranging from 2*01 to 2*06 A. 

Considerable interest lies in establishing the exact 
chemical conhguration of the species in the crystal lat¬ 
tice and work is currently in progress to refine the 
X-ray single crystal data by full-matrix least squares 
analysis. 

Department of Physics, M. P. Gupta. 

Ranchi University, P. RAM. 

Ranchi S34 00S>., i ,, 'i 

September 3, 1977. • 


2-(N-a-METHYL, 2-HyDROXYBENZYLmENE- 
IMINO) ETHANESULPHOMC ACID AS A 
GRAVIMETRIC REAGENT FOR COPPER(II) 

No systematic stiidy^'S seems to have been made 
on the Schilf base 2-(N-a-mclhyl, 2-hydroxybenzyli- 
deneimino) ethanesulphonic acid (H.,NE) which 
forms solid metal complexes^ with a number of 
bivalent metal-ions including Mn(II), ; Fe(II), 
Co(II), Ni(Il), Cu(II), Zn(II}, Cddl), UO#I) 
and Pd(ll). The copper(II) complex is insoluble 
in water, and can thus form the basis' of. .a 
quantitative separation procedure. 

HoNE was synthesized by the procedure reported 
carlierk m.p. 143° C. It gave satisfictory ..C,'' H, 
N and S analysis results. A 10% solution ofi'this 
reagent in aqueous ethanol was prepared. Copper 
sulphate, 24*97 g, was dissolved in a. litre of 
distilled water to give a copper(II) solution, which 
was standardized iodometrically. . . ■ . : 

‘ Gravimetric Estimation of Coppcrill) 

The pH of an aliquot of the copperifll) solution 
was adjusted between 7*20--7-60 with ‘ sodium 
phosphate and phosphoric acid buffer. The 
reagent was added gradually with constant stirring 
till no further formation of, the apple green 
.precipitate took place. It was heated between 
^Pr95° C for ten minutes, cooled, filtered and 
washed with warm aqueous alcohol till it was free 
from the reagent and sulphate. It was dried at 
100° C and weighed. Analyses, gave its formula 
as tOu(CioHiiNSOi)TH 20 ) 3 ]. T|he results 
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obtained from the above determinations are 
summarized in Table I. 


Table I 

Results of gravimetric estimation of copper{ll) 


Weight of 
complex 
mg 


Copper, mg 


Found 

Calcd. 

Error % 

329-4 

58*19 

58*31 

0-20 

298*6 

52*76 

52*89 

0-24 

268-0 

47* 35 

47-46 

0-23 

228* 8 

40-41 

40-50 

0-23 

199*3 

35*21 

35-29 

0-24 


Effect of foreign ions ,—^Interfering ions like 
and were masked with help of sodium 
potassium tartarate and Ti-^^ by potassium fluoride. 
Anions like SO 42 -, Cl-, F- NO 3 - and 

cations like Co 2 Ni^ did not interfere in the pH 
range 7-20-7•60« 

Structure ,—The molecular weight of the copper (II) 
complex in benzene was found by ebulliometry 
to be 358 ± 12*0. Its magnetic moment was 
found 1*90 B.M. at 298° K. The elemental 
analysis and molecular weight data suggest 1 : 1 
metal-ligand stoichiometry besides the presence of 
three water molecules. The electronic absorption 
spectra of the copper(II) complex in benzene gives 
one band with its peak located at 11,800 cm"i 
which is shifted slightly to 12,200 cm'i in pyridine and 
12,500 cm-i in picoline. This peak may be assigned to 
the transition suggesting its octahedral 

structure. The i.r. spectra of H 2 NE shows three 
intense bands at 3647, 1650 and 1190 cm"^ which may 
be assigned to the presence of j'OH, ^CrzN and ^SOgH 
respectively. In the cppper(II) complex the bands 
at 3647 cm‘i and 1190 cm’t have disappeared 
indicating the complexation of OH and SO 3 H. In 
this spectra three new bands at 1610, 650 and 
615cm"i appeared which may be assigned to the 
presence of i^CzrN, I'Cu-N and Cu-O, respectively. 
A new band at 3370 cni'i is also observed which 
may be due to the presence of j'OH of the water 
molecules confirming its octahedral structure. 

The authors are thankful to UGC, New Delhi, 
for the award of fellowship to one of them (PKK). 

Dc.partment of Chemistry, P. K. Kanungo. 
University of Jodhpur, D. C. Sehgal. 

R. K. Mehta. 

July 18, 1977. 
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AN INTERESTING REACTION OF 
4H-1-BENZOPYRANO (3, 4-^)-OXAZOL- AND 
ISO-OXA ZOL-4 ON 1 S 

In a previous communication', we have reported the 
synthesis of 4H-l-ben2opyrano (3, A-^l) oxazol-l-onc 
derivatives. With a view to studying some of the 
reactions of these compounds such as the repluoc- 
nient of the heterocyclic oxygen by nitrogen, ue 
investigated the reaction of (la) with hydrazine 
hydrate. It is pertinent to mention that Baddar e/ al.- 
{n.ave reported the replacement of hefert?yclie O by N 
with Hydrazine hydrate in some a.pyrones to form 
l-amino-2-pyri'dones. 



3)R=CH3 a)R--^-CH3 

blR=:C 2 H 5 b) R = C 2 H 5 


The reaction was carried out by refluxing equimolo 
cular quantities of the reactants, e.g., (la) and 
hydrazine hydrate in alcohol solution for 5 hr. Dilu¬ 
tion with water afforded a colourless crystalline com 
pound m.p. 147—49°. Its molecular weight 

(mass spectrum) was found to be 323 and the ele¬ 
mental analysis corresponded with the molecular 
formula C-if^H3rP.,N.,. HoO. It u.v. had 
215 nm (log 6 4*39), 290 nm (log €4*37) 

320nm (log e4*2l). In the i.r. spectrum the lactone 
band, which in the original dompound appeared at 
1765 cm-', was completely absent. Further, the 
spectrum showed a NH. band at 3400 enrh whereas 
the : C=N band appeared at 1610 cm-T The 
n.m.r. spectrum (CDCL^ of the compound 
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integrated ,for iifteen protons and showed the follow¬ 
ing signals : 2*4 (s, 6H, Ar-CH^), 4*3 (b, s, 2H,— 
NHo), 7-0---'(S-O (m, 7H, aromatic). 

From the above evidence the compound was 
assigned the structure (Ua), The latter is consistent 
with the observation that on boiling it with either 
acetic anhydride or with dilute hydrochloric acid the 
original compound (I^) was obtained in almost 
quantitative jyield. 

The formation of IT^ may be clue to the opening 
of the coumarin ring in (1^/) by. a strong, base like 
hydraline hydrate giving the hydroxy hydrazide as an 
intermediate which recyclizes to give back the result¬ 
ing compound. 

The reaction also succeeds with other 4H-l-ben2opy- 
rano (3, A-d) oxazole-d-onc derivatives. The com¬ 
pound (lib) had m.p. 158-60°. However, a similar 
hydrazide formation is not observed with 4H-l-benZ0“ 
thiop'iyrano (3} 4-^/) oxa2ol-4-ones. 

The same reaction occurs also in the case of the 
known-^ 3-methyl- and 3-ethyl-4H-l-benzopyrano 
(3, 4-^)-isooxa2ol-4-ones giving the corresponding 
hjydrazones IVa, m.p. 148-50°, IVb, m.p. 114-16°» 

In our procedure for the preparation of the two 
isooxa 2 ol- 4 -ones', which is stomewhat diffetient from 
that reported,'^ the oximes of 4-hydroxy,-acetyl- and 
4 -hydroxy-3-propionyl coumarins were acetylated to 
yield the corresponding unknown acetates of the 
oximes, m.p. 183-84° and 128-30° respeaivel,y. The 
oxime acetates on boiling with pyridine afforded the 
required isooxa2ole-4-ones in 50-60% (yields. 

With a view to study the general applicability of 
the reaction we studied the reaction of hydrazine 
hydrate with 7-bydroxy-3-ethyl-4-methylcoumarin. In 
this case the reaction failed and the original coumarin 
was obtained back. The reaction was unsuccessful 
with 7-hlydroxy-6-eth|yl-3, 4-cyclopenteno- and 
7-hydroxjy-6-ethyl-3, 4-cyclohexenocoumarins. The 
reactions also failed to give a pure product with 
4-methox5y-6-methyl'coumarin. It, therefore, seems that 
the presence of an oxazole or an isooxazole ring in 
3 , 4 positions is veriy necessary for the reaction to 
occur. 

All compounds gave satisfaaofy * C, H and N 
analyses. 

We are thankful to Ciba-Geigy Research Centre, 
Bombay, for n.m.r. and mass spectra. 

Department of Organic J. R- Merchant. 

Chemistry, ^ S. S. SHIRALI. 

Institute of Science, KUM. K, M. Bakre. 

Bombaly 400 032, 

October 19, 1977? 
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AMINOPHOSPHINE COMPLEXES OF 
COPPER(Il), COBALT(ll) AND NlCKEL(ll) 

Compounds, in which tervalent phosphorus being 
bound to the nitrogen directly and also forming co 
orldinate bonds with metals, have been little investi¬ 
gated so far. These amino-phosphines clearly, serve as 
potential ligands for many metal ions^-C. The 
present paper records the synthesis and characterisa¬ 
tion of some aminophosphine complexes of copper (IF), 
cobalr(II) and nickel (II) phthalimides. 

The aminophosphine used in the study is diphenlyl- 
pyridjylphosphine (A) and has been obtained by the 
treatment of dipherJylchlorophosphine with 
in anhydrous ether, followed by crystallisation. When 
treated with copper (II), cobalt (IT) and nickel (11) 

phthalimides, it yields blue and pink doloured com¬ 
plexes, the structures of which have been resolved on 
the basis of elemental analysis, conductivity, magnetic 
susceptibility and electronic spectra. 

(/) Diphthalhuldo ( diphe^rylpyridf^lph'Osphme) 

Copper (II) 

Found C r= 67*90%; H = 3*25%; N = 6*95%. 

Calcd. C = 67*35%, H = 3-90%; N z= 7-10% 
f //) Diphthalimidohis (diphenylpyridylphosphina) 

Cobalt{JI). 

Found C = 73*62%; H = 4*90%; N = 7*20%. 

Calcd. C = H - 4-65%; N = 6‘98%. 

( ill) Diphthdimido bis (diphenylpyridylphosphina) 

nickel(U). 

Found C = 74*00%; H = 4*92%; N zr 7*54%. 

Calcd. C = 73*49%; H = 4«70%; N = 7 02%. 

The conductivity of the complexes was measured in 
nitrobenzene on a philips PR 9500/90 magic eye type 
instrument. Magnetic susceptibility was obtained by 
Gouy's method, at room temperature while the elec¬ 
tronic speara were measured in the form of solid 
samples on a Carjy 14 recording instrument. 

The molar conduaances of the complexes are in the 
range 0* 5-0* 75 mhos in nitrobenzene and indicate 
the neutral nature of the complexes. It thus appears 
that the two phthalimide (phth) ions besides neutra¬ 
lising the charge of the metals are also coordinated to 
it, and the formulas of the complexes can be repre- 
.^nted as [Cu (phth) oA], and [Co or Ni(phth)oAol 
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which indicate that the .aminophosphine is acting as a 
bi dentate ligand, since both nitrogen and phosphorus 
atoms contain lone pair of electrons. Tetra- and hexa- 
coordinated“ complexes are formed in the case of 
copper(li), cobalr(n)> and nickel(Ia) respectively. 

Copper(H) complex.:. The value of the com¬ 
plex is 1*90 B.M: charaaeristic of square planar 
structure. In confirmation of this structure, only one 
band is seen in the entire visible region at 680 nm i 
corresponding to the value of 146 cm-^. 

Cobalt{11) complex: The complex possesses higr 
spin octahedral structure as shown by (#) its p value 
which is 4-60 B.M. and («) the presence of and 
transitions at 20-00 kK and 9*99 kK respectively. The 
j'o band is not clearly visible, in the spectrum. The 
D and B values for the complex are calculated to be 
S44*0 and 879*2 cm”^. 

Nickeldi) complex : This dark pink complex gives 
a p f; value of 3*80 B.M. suggesting the octahedral 
disposition. of. ligands around the metal. As seen in 
case of other oaahedral complexes of the metal, three 
bands are observed in the spearum at 8*9, 14-5 and 
27*3 kK which have been assigned to be and 

transitions. . The values ,£or the two ligand field 
parameters, le., D & B are 900-1 and 905 cm'^ 
respectively. 

These compounds belong to the class of mixed 
ligand complexes, as different ligands are coordinated 
TO the metal .and,the D, values indicate that the ligand 
fields around the metal ion is quire strong"^. The 
Racah parameter B is reduced to some 80-90% of the 
free ion value for the cobalt (II) and nickel (II) 
complexes respectively, suggesting a considerable degree 
of covalency in the complexes. 

Chemistry Department, P. R. SHUKLA. 

Lucknow University, GOPAL Narain. 

Lucknow, India, Novemher 21, 1977. 
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OCCURRENCE OF SEISMITE IN THE 
PRECAMBRIAN ROCKS OF RAJASTHAN, INDIA 

Observations : 

The semipelites of the Aravalli Supergroup (Precani- 
brian) exposed in the Anas river .show intrafurnuriotial 
micro-faults, 2*5 Km te.se of Chuiuhinwara Fort (Lar 
N 23° 27b Long. E 74° 06' 30") Ban.swar.i District. 
Rajasthan^, India. Intrriorhiational fuiilring was ob¬ 
served in a 2 one of 25 cm over a strike length of one- 
metre. In strike continuity scismicc grades to wave 
disturbed rocks. 

Soupy Zone and Segmented Zo?7C of the fault 
graded seismites described by Seilacher^ are recogtii- 
sable in outcrop, as described in Plate I. 



Plate I. Section along strike of .seismice bed and 
perpendicular to bedding (Pencil for scale, 12 cm). 
^z-Soupy Zone, ^-Segmented Zone, oUndisturbed 
pediments. 

Soupy Zone : It is characterised by indistinct lami¬ 
nation near the base and structureless admixture of 
quartx and sheet minerals towards the top. In the 
proximity of the faults of 10 cm to 15 cm vertical 
length flocculation has obliterated earlier depositional 
structures. 

Segmented Zone : It represents coherent layers at 
the sediment water interface and slightly below. The 
zone is characterised by micro-faults which extend 
verticalliy from 2 mm to 15 cm, showing vertical dis¬ 
placement of 1 mm to 5 mm and ocair as step faults. 
In some of the l&yers, the faults cut both top and 
bottom of the beds, but in a few layers these are con¬ 
fined to the bottom, the top surface of the bed remain 
unaffected. The step faults are both normal and 
reverse type. In both normal and reverse faults, the 
fault planes dip towards southwest. 

Undisturbed Sediment : This zone represents 
undeformed laminations and a sort of micro-uncon- 
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formity exists between the Soupy Zone and Uudistur- 
bed Sediment. 

Discussion 

Fault graded beds are geopetal in distribution. 
Seilacher (op. cit.) was first to recognise them as 
seismites and suggested their possible use as palaeo- 
seismograms. 

In the present area, the beds are characterised by 
lack of basal slip surface and presence of top soupy 
layer. The micro-faults are confined to a few layers, 
with overlying and underlying beds in normal set¬ 
ting, undisturbed and traceable with micro-unconfor¬ 
mity above the Soupy Zone. These features suggest 
penecontemporaneous seismic shocks. The alteration 
of Undisturbed Sediment and Segmented Zone are 
indicative of repetitious shocks. An interesting feature 
is the presence of normal and reverse faults in the 
Segmented Zo7ies, separated by Ufidis urbed Sediment 
zone. These changes in the fautt styles are attributable 
to the changes in the nature of the seismic impulses. 

Seilacher (op. cit.) suggested the use of fault 
graded beds as palaeoslope indicators. In the present 
area, the fault planes for both normal and reverse 
faults dip towards southwest. The local direction of 
palaeoslope as interpreted from ^-axes orientation of 
cross-bed dip azimuth, show parallelism with the dip 
direction of the fault planes of the Segmented Zones, 
thus confirming the reliability of using the fault gra¬ 
ded beds as palaeoslope indicators. 

In the Upper Aravalli rocks of Rajasthan and 
Gujarat, soft rock deformation has been observed to 
be confined to a definite stratigraphic horizon com¬ 
prising semipelite, with intercalations of polite and 
arenite layers. The present find of Seismite within a 
section of the said horizon is interesting, in as much 
as, it provides a key to the understanding and inter¬ 
pretation of the soft-rock deformation of the associa¬ 
ted rocks. The existence of penecontemporaneous 
seismic activity makes it tempting to conceive a 
genetic correlation between Seismite and soft-rock 
deformation of the area. The palaeo-seismic activity 
triggered the sliding process, but before the sliding 
process was fully developed, in some of the beds the 
deformational structures were ‘fossilised* without 
undergoing lateral transport, giving rise to Seismite, 
whereas others experienced the effects of sliding and 
gave rise to slump structures. 

The spatial distribution of slump structures in the 
Upper Aravalli rocks of Rajasthan and Gujarat defines 
the geographical limits of a palaeoseismic belt, whose 
recognition is of utmost significance for the geoscien¬ 
tists engaged in geodynamic projects. 


The paper has been published with the kind per¬ 
mission of the Director General, Geological Survey of 
India. 

Geological Survey of India, IqbaluddIN. 

Jaipur, 

December 26, 1977. 


1. Seilacher, A., Fault grade beds interpreted as 
Seismites; Sedimentology, 1969, 13, 155. 


cytog:-netical study in ipomoea 

PES’TIGRIDfS LINN. 

Two morphological variants of Ipomoea pes-tigridls 
Linn., one with lobed leaves and the other with entire 
leaves, were taken for the study. Already the cyto- 
logical characters of these two varieties have been 
published b;y the author^ In order to study the 
genetics of the lobing of leaves, the crosses were 
attempted, the results of which are presented in this 
paper. The tlypes were true breeding as studied for 
three generations by repeated selfing. The F^s were 
selfed to get Fo. The parents, Fj and F^ were raised 
in flats. 

The flowerbuds have been emasculated and bagged 
to prevent natural pollination. The next morning, 
the pollen- grains from the desired variety were dusted. 
The bags were removed after three days subsequent to 
pollination. It took 25 to 29 days for the fruits to 
attain maturity after pollination. The average number 
of seeds per pod was 3*06. The flowerbuds from the 
parents as well as from hybrids used for cytological 
observations were fixed in 1 : 3 acetic alcohol for a 
minimum period of 24 hours. 

The leaves of F^ plants were lobed and Fo gene¬ 
ration showed segregation of 3 lobed : 1 entire, 
indicating the dominance of lobed nature over the 
entire (Table I, Fig. 1). 


Table I 


Ci?r.'deters 

Observed 

Expected 

X2 value 




(c^lcul^.ted) 

L^bed 

125 

126 

0-0309 

Entire 

43 

42 

(Table: 3-841) 


Both the varieties have been found to possess 
2» =: 28 chromosomes in the somatic cells. The 
flowers of /. pes-tigridis lobed varietiy were slightly 
larger than those of the other variety. It is particu¬ 
larly, noteworthy that theise two varieties are so 
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characteristically different even in the first foliage 
leaf that one can easily identify the variet^y even at 
the seedling stage with a first foliage leaf. The first 
foliage leaf of the lobed variety is invariably, 3-iobed 
while that of the other variety' is entire and cordate. 

IPOHOEA PESTIGRIDIS Ln^n. ' 





Fig. 1. Inheritance pattern of leaf shape in I. pes- 

The meioric observations included the chromosome 
pairing study at metaphase-I, in the pollen mother 
cells of F;^ hybrids. The chromosome pairing at 
metaphase-I in the sporocy'tes of hybrids was as good 
as that of the parents, indicating a common genome 
for both the varieties. Fourteen clear bivalents have 
been sighted at metaphase-I in the PMCs of hybrids. 
Less commonly, 13 bivalents and tw'o univalents w'ere 
also sighted in a few pollen mother cells. The chro¬ 
mosome pairing studies in the hybrids clearly indicate 
that the two varieties are closely related. 

I express my sincere thanks to Prof. K. Rangaswami 
Ayvangar for valuable guidance and to Mr. V. A. 
Farthasarathy. Faculty' of Agriculture, for his useful 
suggestions. 

Hepartment of Botany, R. Sampathkumar. 

Annamalai University, 

Annamalainagar 608 101, 

May 30, I9‘’U 


1. Sampathkumar. R., Proc. hid. Sc. Cong. (55rh 

Session), 196S. d. 361. 

2. —. I hid. Session). 19‘'0, p. 279. 

—. /. Annamalai Uni. Sci., 19^0, 28, 39. 


PURIFICATION AND SEROLOGY OF A VIRUS 
CAUSING MOSAIC IN VriVCA ROSEA L. 

A MOSAIC disease of periwinkle (Vinca rosea 1) 
has been found to be of common occurrence ar .Delhi. 
The disease is charaaerised fcjy mosaic mottling of the 
^eave-s accompanied by slight malformation (Fig. 1 ). 


Curreni 
Science 

The causal virus is sap transmissible atui has a ther¬ 
mal inactivation point of 50'”55' dilution end 
point between 1 : SOO and 1 : 900 and longevity in 
vitro of 24-48 hours at room temperature (25-.30" C) 
and 5-6 days at 4^ OK Studies iindcrraken on the 
host range, purification, electron microscopV and 
serology to identify the causal virus are reported 
herein. 





Fig. 1. Symptoms on Vinca lyjsca ^/-Mealrhy leaf. 
4, e-Diseased leaves. 


The causal virus was found to he sap inoculable 
to Nicotiana tohacum, N. glntrnoxay Lyropirskon 
esculentum, Petunia hyhrida^ Lagenaria .sicvratva, Luffa 
cylindrica, Momofdica charantia, Citrulhtx vuU\afhf 
Cu^umis sativus and (A mclo. The virus produc^-d 
local lesions on Chenopodium amaranticolor. The 
virus did nor infect Comphrena g^nhosa and Baileria 
prionitis. 

The virus was purified using a modification of the 
butanol centrifugation raethod'L The infected ieavc.s 
were mixed with 1*5 X w/vM/20 pho.sphate buffer 
(pH 7*5) containing 0*1% thioglycollic acid and 
minced in a waring blender. The extracted juice wa.s 
passed through a double layer of muslin cloth and 
butanol added to 8-5% concentration tlrop by drop 
while shaking and the mixture stored for two hours. 
The mixture was then centrifuged at 12,500 rpm. foi 
20 minutes in Soinco preparative Ultracentrifugc 
Model L and the supernatant filtered throutth What¬ 
man filter-paper no. 1. This was then centrifuged at 
.30,000 rpm for 2 hours to pellet the virus. A second 
cycle of differential centrifugation at 12,500 rpm for 
20 minutes and 30,000 rpm for 2 hours gave clear 
pellets of the virus which was suspended in a small 
quantity of M/30 phosphate buffer and clarified Ky a 
brief centrifugation at 7,000 rpm for 10 minutes, 
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The purified virus preparation was mounted on 
formvar coated copper grids' and negatively stained 
with 1% phosphotungstic acid and examined in EM 
Philips 300. The electron miaographs (Fig. 2) 
revealed spherical virus particles measuring 30 nm 
in diameter. 



FlG. 2. FJectron micrograph (PTA stained), X 168000. 


The antiserum of the virus was prepared b’y giving 
three intramuscular weekly injections to a white albino 
rabbit with samples of purified virus preparations 
emulsified with Freund’s adjuvant (Bacto) complete 
followed by an intravenous injection with li* ml of 
purified virus alone and bleeding the rabbit after 10 
daiys following the last ihjeaion an'd separating the 
red blood cells by centrifugation at 7000 rpm for 15 
minutes. The antiserum was specific and reacted with 
the diseased plant sap as well as purified virus pre¬ 
parations in precipitin tube tests but not with healthy 
plant sap. It had a titre of 1 : 16000. 

' The periwinkle mosaic virus reacted with an anti¬ 
serum of a cucumber mosaic virus strain in pfecipitio 
tube tests suggesting its relationship with the latter. 
Van Regenmortel^, Scott^>, Francki et aP' and Dubey 
et aP reported the cucumber mosaic virus to be sphe¬ 
rical with 30±1, 28-30, 28 and 29 nm in diameter 
respectiveliy which is in close agreement with the size 
reported herein. Thus the physical properties, host 
range, particle morphology and serological relation¬ 
ships confirm the causal virus to belong to cucumo 
virus group. 

Grateful thanks are due to USDA for providing 
funds under a PL 480 project on research on Purifi¬ 
cation and Serology of Plant Viruses and establish¬ 
ment of National Sera Bank and to Dr. V. V, Chenulu, 
Head of the Division of Mycologjy and Plant Patho- 
lo^. for providing necessary faciliti^j 


Division of Mycology & T. K. Narjani. 

Plant Pathology, lARl, S. P- Raycmaudhuri. 
New Delhi-]2. D. Rajyalakshmi Rao. 

September 26, 1977. S. M. VISWANATH. 

Nam Prakash. 
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OCCURRENCE OF ASPERISPORIUM LEAF SPOT 
OF PAPAYA IN INDIA 

During dry months of (January to March) 1977, 
leaf spot symptoms were noticed on papajya plants ot 
var. Coorg Honey Dew at the Horticultural Experi¬ 
ment Station, Chethalli and at Horticultural farm, 
Hessaraghatta, Bangalore and also on many locallv 
grown papal/a plants at Kushalnagar, Coorg. Sample.«i 
collected from Palani hills of Tamil Nadu on Co. i 
also revealed the occurrence of the same symptoms in 
the area. From the initial surveys, it appei[ired that the 
malady is prevalent only during dr'y and hot months 
of the year. The symptoms are characterised by the* 
production of numerous black velvety spots on the 
lower region of the leaves, which are minute, round 
to irregular in shape measuring upto 1-5 mmi in diam. 
(Fig. 1). The corresponding lesions on the opposite 
side of the lamina are necrotic, yellowish to white with 
pale margin (Fig. 2). The disease is more severe on 
lower and older leaves causing quick pallor and 
defoliation. The infection gralduallly .spreads upwards 
and ultimately results in defoliation of the entire plant. 
Such plants may put forth new leaves during next 
monsoon. Infection occurs rarely on fruits. 

Since this genus is newly recorded for India, a 
brief description of the fungus is given below. 

Arperisporium carioae (Speg.) Maubl. (Fig. 3) 
1913 Lat'oma 16 : 212. 

Sporodochia hypophyllous, dark brown to black, 
ednidiophores 30-45 X 6-9 g. Conidia ellipskoidal. 
pyriform or clavate, almost always one septate, hyaline 
to mid pale brown, verrucose, 14-25 X 2-9 At. This 
fungus closely resembles species of the genus Stigmina 
bu^ differs in Having sympodial conidiogenous cells with 
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prominent conidial scars, whereas those of Stigmina 
are persistant with often distina anrielatiohs^. This 
fungus was earlier reported from infected papaya leaves 
from Brazil, Costa Rica, Cuba, Dominican Republic, 
Jamaica, Venzuela^, 


Fag. 3. Section through sporodochia of Asperispo- 
rium on papaya leaf showing conidiophores and deve¬ 
loping conidia, X 975 Approx. 


The authors are extremely grateful to Dr. G. S. 
Randhawa, Director, for his interest and facilities and 
to Dr. A. Johnston, Director, C. M. I., Kew, Surreiy, 
England for his help in identifying the fungus, which 
has been deposited under 1. M. I. No. 21742. 

Indian Institute of B. A. Ullasa. 

Hort. Research, H. S. SOHI. 

Bangalore 560006. • N. N. Raghavendra RaO. 

October 7, 1977. • 


1. Ullasa, B. A. and Rao, V. G., Arq,, Inst., Biol. 

Sc. Paulo, 1973, 40, 153. 

2. Ellis, M. B., Dema^iacecus hyphcmycetes, C.M.L 

Kew, Surey, England, 1971, pp. 608. 


A NEW BACTERIAL DISEASE OF GKEEN 
HORNED CATERPILLAR OF RICE 

A BACTERIAL disease of rice green horned caterpillar, 
Melamtis'leia Imene Crd^rntr .(-r^Cy do leda Linnaeus) 
was observed at the Central Rice Research Institute 
farm from" September to November . Dark 

brown coloured' cadavers were found , hanging from 

the leaves similar to the typical hanging,position due 
to.rpolyhed'ro^is^ Pupae also - changed, to dark, .brown 
‘'colour out of. which adults did-not emerge (Fig. 7a). 
The cadavers emitted a foul smell.’ Microscopic ^exa- 
ininadbn revealed the presence of haaeria in the body 
content. ' The cadavers were collected in sterile 
glass tubes. The' Bacterium was isolated on nutrient 


' Figs. l-2.^3yuiptoms.:of 

papaya on the lower and upper side respectively. 
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agar medium and identified as Bacillus suhtilis 
(Ehrenberg) Cohn (IMI No. B 7075 a). 

Ported rice plants were sprayed with a bacterial sus¬ 
pension prepared from a 24 h old culture of the 
baaerium. Healthy laboratory reared larvae were 
released on these plants. Check treatments were 
sprayed with water and were kept separately to avoid 
contamination. The plants were caged with wire mesh 
cages. Observation was recorded on the disease deve¬ 
lopment and mortality of the larvae. 

The larvae stopped feeding after 6 h of release 
indicating the loss of appetite. Light-brown patches 
were noticed on the larval body after 12 h (Fig. la) 
which gradually increased in size. The entire body 
changed from light-brown to dark brown by the time 



Figs. 1-4 Fig. 1. Infected (^) and healthy (b) 
larvae of Melanitis leda ismene. Fig. 2. Infected {a) 
and healthy {b) pupae. Fig, 3. An infected larva in 
hanging position, note the wrinkling of the skin. 
Fig. 4. The baaerium, Bacillus subtiUs. 


larvae were dead. The excreta passed by the larvae 
was semiiiquid. Mortality commenced after 18 h and 
b|y 24-36 h all the larvae were dead. The cadavers 
were either sticking to the leaf or hanging down by 
its hind legs at the anal end with head downwards 
and were flaccid. Sometimes the body content was 
dropped down and only wrinkled skin was observed 
(Fig. 3). Few larvae pupated after infection but the 
pupae were dark brown and adults did not emerge 
from such pupae. The baiccerium was reisolated from 
the diseased larvae and pupae (Fig. 4). 

B. suhtilis is widely distributed in soil and decom¬ 
posing organic matter and is quite common as a labo¬ 
ratory contaminant. How^ever, it has been reported to 
be associated with a number of healthy insects and 
ticks and pathogenic to the wax moth larvae, Galleria 
melhonella (Linn.) and the meal worm, Tenebrio 
moliibr Linn., when artificially inoculated*'^. Masera^ 
found the meal worm ro be susceptible to out¬ 
break of a septicemia caused by B. subtil's when the 
insects were sujected to high temperature. 
Rangaswami reported the susceptibility of 

Utetheisa pulchella and Euprvctis sp. to B. suhtilis. 
This report constitutes the first record of . B. suhtilis 
being pathogenic to rice green horned catterpillar. 

We are thankful to Dr. J. F. Bradbury of Common¬ 
wealth Mycological Institute, Kew, England, for 
identifying the bacterium and Head, Division of Ento¬ 
mology, Central Rice Research Institute, for providing 
facilities. 

Division of Entomology, P. Nayak. 

Central Rice Research Institute, R. P. Srivastava. 
Cuttack 753 006, 

Orissa, India, November 12, 1977. 
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ANTHOCYANOSrS VIRUS DISEASE OF 
COTTON—A NEW RECORD FOR INDIA 

A DISEASE characterized by red or purplish-red dis¬ 
coloration on the leaves and retardation in the growth 
of the affected plants has been observed on American 
cortpn (Gossypium hirsutum J..) lines, cultivars and 
hybrids viz. Buri Nectariless, Bikaneri Nerma, J-34, 
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G-67 Laxmi, CBS-156, American Nectariless, Acala 
Glandless, AC'-138, H-4, MCU-5, Varlaxini, NHH-1 
and 0-57 X Okra leaf at the farms of All India Coor¬ 
dinated Cotton Improvement Projea, Nanded, Parbhani 
and other parts of Maharashtra State. The reddening 
of leaves in American cotton has been reported ever 
since this type was introduced in India 
However, Butler- for the first time reported red- 
leaf of cotton as physiological disorder. Since then 
the so-called cotton red-leaf disease in India has been 
attributed to several non-parasitic causes viz., jassid 
injury, Rao and Wad^, nitrogen deficiency, Milne^, 
earliy maturation of crop, PrayagS and dessicating 
effects of winds, Dastur et al.^. However, the non- 
parasitic causes for cotton red-leaf disease have not 
been proved unequivocally. Vasudeva^i. Recently, the 
viral etiology has been proved for cotton red-leaf 
disease in Brazil, Costa^' With the view of probable 
viral etiology for cotton red-leaf disease in India, the 
present studies were undertaken. 

For bud-graft transmission, inoculations were made 
by using two buds per plant; one being from infected 
donor plant and second being from healthy stock plant. 
Appropriate non-inoculated and self-inoculated control 
were included. Plants were cut back after inoculation 
to force out the growth of the inoculated buds. Only 
buds from healthy stock plants were allowed to put 
forth a growth. 

The budlings dispkyed the sjymptoms of interveinal 
chlorosis and green vein-banding (Fig. 1) after about 
two months of grafting. When such budlings were 
exposed to sunlight for 2-3 days outside the glass¬ 
house, the symptoms of interveinal chlorosis turned 
to red leaving the veins green (Fig. 2). However, 
the budlings kept under screen house displayed only 
the symptoms of interveinal reddening and green 
vein-banding after about two months of grafting. 
Costa*"^ from Brazil reports that the ordinary glass¬ 
house retain ultraviolet radiation and that the forma' 
tion of red or purple pigment in the leaves being 
more dependent on light intensity than on the ultra¬ 
violet part of the speanim. This response of cotton 
plants to grafting was evident uniformly both in 
winter and summer seasons under the experimental 
conditions. Though the symptoms of inteveinal 
chlorosis and \green vein-banciling seems to be"initial 
stages of the disease per se, it seems probable that 
this syndrome may be transitory under field condi¬ 
tions since the plants are exposed to light intensity. 
This is evident from the graft transmission results 
under screen house. Though different type of redden¬ 
ing ^re seen under .field conditions, onfy the syndrome 


of interveinal reddening and green vein-banding on 
cotton is of viral origin. 



Fig. 1. H-4 cotton budling displaying the symp¬ 
toms of red-leaf disease caused by anthocyanosis cotton 
virus in glasshouse. 



Fig. 2 . H-4 cotton budling displaying the symp¬ 
toms of cotton anthocyanosis virus when exposed to 
sunlight for three days. 

The non-viruliferous cotton aphids, Aphis gossyph 
Glover, bred on healthy H-4 cotton seedlings when 
given an acquisition feeding of 24 hours on infected 
plants and an inoculation feeding of about a week 
on healthy plants, transmitted the disease from diseased 
to healthy plants. The symptoms of epinasty were 
developed on cotyledonary leaves. aft^r the period 
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of two weeks. When test plants attained full growth, 
the leaves on lower and middle branches displayed 
the symptoms of interveinal chlorosis and green vein¬ 
banding characteristics of anthocyanosis virus under 
glasshouse conditions. 

The mechanical transmission of cotton red-leaf 
virus disease by using 0-05 M phosphate buffer, pB 
7*5 plus reducing agents, 2-mercaptethanol 

(0*02 M) or DIECA (O-Ol M) or Na.SO.^ (0-1%) 
was negative. The transmission of virus causing red- 
leaf disease through 600 seeds colleaed from the 
infected H—4 cotton plants and determined by the 
growing-on test was negative. The results on graft, 
seed and mechanical transmission for the present 
disease are similar to the cotton anthocyanosis virus 
disease in Brazil, Costa'h 

The disease syndrome transmitted through grafting 
and insect vector resembled magnesium deficiency, 
(McMurtrey*^) on cotton. However, the disease was 
not recovered with ten foliar sprays of MgSO**. @ 
100 ppm at three days interval. These results arc 
similar to the one reported from Greece, Vretta* 
Kouskoleka and Kallinis^-. On the basis of trans¬ 
mission studies, it is evident that the present cotton 
disease with interveinal reddening and green vein 
banding syndrome present in India is similar to the 
cotton anthocyanosis virus disease in Brazil. This 
disease is a new record for India. 

Thanks are due to Dr. B. Datta, Zoological Survey 
of India, Calcutta for the identification of aphid vector. 

Department of Plant Pathologjy, V. R. Mali. 
Marathwada Agricultural University, 

Parbhani, 431 402, M.S., India, 

October 17, 1977. 
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ROOT FORMATION FROM HVPOCOTYL 
CALLUS OF SAFFLOWER (CARTHAMUS 
TINCTORIVS) 

MORPHOGENIC studies on safflow'er (Carthamus tinc- 
torius L.) have not been conducted so far.’ The 
morphogenesis in this plant utilising the technique of 
tissue culture has now' been undertaken and the suc¬ 
cessful establishment of tissue culture and the forma¬ 
tion of roots from hypocotyl callus have been describetl. 

Maturci seeds of Carthamus iinctorius L. w'cre 
washed with tap water and surface sterilized with 
0-2'7 y- mercuric chloride solution for 5 minutes. The 
seeds w'erc then washed with sterile distilled water 
and planted asepticalliy on White’s modified medium 
(WM)“, and on WM supplemented with various 
phytohormones: indole—3~acetic acid (lAA), 2, ‘l- 
dichlorophenoxyacctic acid (2, 4—D ), naphthaleneacc- 
tic acid (NAA). kinctin, and gibbercUic acid (GA-^). 
The hypocotlyl of the seedling developed on WM w'as 
also planted on WM containing the above growth 
substances. The cultures were maintained at 25±5" C 
in diffuse light under 50-60% relative humidity. 



Fig. lA-C. Carthamus tinctorius L. A. Mature 
seed; B. One-week-old culture of seedling on WM -f 
2, 4-D (5 ppm) showing hypertrophy and callusing 
of radicle and hypocotyl; C. 3-week-old culture of callus 
on WM (transferred from WM 2, 4-D) showing 
root differentiation, X 2-3. 

The seed (Fig. lA) germinated within 5 days on 
WM and developed into a normal seedling. The seed¬ 
ling developed on WM -I- GA.j (5 ppni} showed a 
hypertrophied primary root with secondary roots 
differentiated approximately at right angles. No 
secondary roots were observed in the seedlings tlcvv* 
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loped on WM + kinetin (5 ppm), and the growth 
of even primal^: root was impaired to a great extent. 
Normal germination of the seed was checked on thf 
auxin-containing media. Within a week of implan¬ 
tation on WM -f 2, 4-D (5 ppm), the seed showed 
callusing after much hypertrophy, of the radicle and 
hjpocotyl (Fig. IB). A similar calljis from the radi¬ 
cle was also observed on WM + lAA (5 ppm) and 
NAA (5 ppm). The hypocotyl segments from seed¬ 
lings grown on WM and planted on WM -f 2, 4-D 
(5 ppm), likewise, exhibited callusing within a week. 
The callus continued to grow indefinitely on this 
medium. When the callus grown on WM 2, 4-D 
(5 ppm) was transferred on WM, profuse rooting 
was observed after about 2 weeks from the callus 
surface (Fig. 1C). 

In carrot {Daucm ca-fiota) also, 2, 4-D induces 
callusing and it has to be deleted from the medium to 
bring about profuse embnyogenesis^. In the present 
study though embryogenesis has not been observed, 
rhizogenesis occurs by a similar deletion of 2, 4-D 
from the medium. Further work is in progress to 
induce th^ differentiation of embriyoids and shoot buds 
in the culture of various plant parts of C. tinctorius. 

We thank Professor J. P. Sinha, Head of the 
Department of Botany for facilities. 

Department of Botany, K. K. Nag. 

University of Ranchi, R. K. Pandey. 

Ranchi 834 008, December 23, 1977. 


1. Chavan, V. M., Niger and Safflower, Indian 

Central Oilseeds Committee, Hyderabad, 1961. 

2. Nag, K. K. and Johri, B. M., Phy to morphology, 

1971, 21, 202. 

3. — and Street,* H. E., Nature (Lofid.). 1973. 

245, 270. 

* This note is humbly dedicated to the memory of 
the late Professor H. E. Street (died December 4, 
1977), one of the pioneers of the plant tissue culture. 


ORGANOGENESIS IN TISSUE CULTURES OF A 
LAC HOST MOGHANIA MACROPHYLLA 

Moghania macrophylla (Willd.) O. Ktze. is a wild 
shrub which serves as a host for the lac insect"^. The 
lac insect thrives on the sap of young twigs of only 
specific angiosperms. In the present communication we 
describe the organogenesis in tissue culmres of one 
such host, namely Moghania macrophylla. 

Seeds of M. macrophylla from the Indian Lac 
Research Institute, Namkum (Ranchi) were cultured 
pa White’s modified medium (WM)- and on W^f 
supplemented with various phytohormones as described 
by Nag and Pandey^. 


The seed (Fig. lA) shows epigeal gern.s 
On WM it showed normal germination fuf. 
seedling (Fig. IE) after about 3 weeks. A i; 
less similar seedling was formed on WM 
(5 ppm). On WM + 2, 4-D (5 ppm) 
formation was checked, the cotyledons cailu* 
about 2 weeks (Fig. IB). The callus was un» 
and grew indefinitely on this medium. On V" 
NAA (5 ppm) the plumule developed into ^ 
ture shoot (Fig. ID) of limited growth; the t. r 
exhibited callusing and numerous’ (up ft. 
cotyledon) roots differentiated from the cull.. 
WM.-f- lAA (5 ppm) roots developed eithr/ 
from the cotyledons or after callusing. No sh 
formation was observed on the auxin-containit;. 
On the other hand, on WM -j- kinetin (5 p| 
formation was completely inhibited (Fig. 1( 
3~6 adventitious shoot buds developed from r; 
mre of the cotyledons and the epicotyl after . 
weeks of culture. These buds remained d\w 
the above medium, but developed into ' • 
transfer to WM -f lAA (2-5 ppm) 

(5 ppm). 



Fig, lA-E. Moghania macrophylla. A. M.if 
B. 2-week-oId culture on WM -{- 2, 4-D 
showing callusing of cotyledons; C. S-week-cd 
on WM -f kinetin (5-ppm), note the inln; 
root formation; D. 3-week-old culture on 
NAA (5- ppm) showing callused cotyledne 
miniature shoot; E, 5-week-old culture on 
portion of the seedling not seen, note the '' 
loped root. X 0*5. 


The stem segments from seedlings growni 
and planted-on WM -f lAA (5 ppm) sh. - 
fuse rooting from all over the surface of tin 
It is interesting to note that roots differenri.;'* 
-from the internode region of the stem witln ■ 
ing. The present findings thus show that in .Vf 
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pkylla the formation- of roots and shoot buds can 

be. chemically controlled. .. 

We are greatful to'Professor 'Jj P. Sinha, Head of 
the Department of Bptanjy for faciities. One of us 
(J. A.) .is thankful to the authorities of Ram lakhan 
Singh Yadav College, .Ranchi for granting study 
leave. 


Aspergillus sydowp vzti. agraii Sharma et Sharma van 
nov.: (Plate-A) v ^ 

Coloniae levis, fusce caeruleum cum albus margo, 
caesius ad fusce ganus, medius canus cum fuscus ruber 
sudare, dihFusilis lucidus fulvus pigmentum, in oppo- 
sito fulvus, vetus coloniae" maius oliva brunneae ad 
hebes ruber,' hyphis -sterilibus, septasis, hyalinis, -ferti- 


Department of Botany, K. K. Nag. 

University of Ranchi, , JAWED Ahmad. 

Rarxehi 834 008, , > 

December 23, 1977. 

1. Srinivasan. M. M., Indim Forester, 1956, 82, 

180, , , , 

2. Nag, K. K. and Johri, B. M., Phytomorphology, 

1971, 21, 202. , 

3. — and Pandey, R. K., Curr. Sci., 1978, 47, 437. 

A NEW VARIETY OF ASPERGILLUS SYDOWIl 

A NEW variety of Aspergillus s'ydowii (Bain and. 
Sart). Thom. & Church^ has been described here as 
A. sydowii var. agraii Sharma et Sharma var. nov., 
isolated from leather material. Its characters were 
studied on Czapeks dox agar, P.D.A. and Nutrient 
agar media at 28° ± U C. 



var. nov. 


libus, erectis. Capitalis fragmentus similis Penicillium 
cum fulgere metulae. ponidiophoros Ipngis _ x 2*0~ 

2 • 5 gm, hyalinis, ley.is^ ^ vesicula redegere globosis ad 
sub globosis usque .6*p“14-5 X 8-7 /^m; sterigmatibus 
primarii5-2-8-3'5 X 2 •-9''m;“s^eun-iaria 3-8-11 *4 X 
3*0 Mm, conidiis - globosis, levis, hyalinis 3 *0-5*8 gm 
diam. 

In deteriorem Indus aluta litamus corium in loco 
Agra, U.P., India, die September 1976 a, K. D. 
Sharma et O.., P. Sharma, typus positus in C.M.I., 
Kew, England, IMI 209134. 

This new variety is morphologically distinct from 
rj^pical species of A. syiciuli in having very blue 
appearance and various shade of blue and greyness, 
diffusible bright yellow pigment in medium,- presence 
of deep red exudate, heads are fragmentary and like 
Penicillium, metulae directly borne on mycelium. 
There is marked- reduction of vesicle to the extent 
that it 'Eas completely disappeared in large number of 
heads. Sterigmata directly borne on the round tip of 
conidiophores. It also differs in measurements. 

We thank Dr. Onions, CMI, Kew, England for 
. identification of culture and valuable suggestions, Dr. 
K. G. Mukerjee, Reader in Botany, Delhi University 
for encouragement and Principal Agra College, Agra 
for facilities. Thanks are gratefully acknowledged to the 
C.S.I.R., New Delhi for financial assistance to the 
projea undertaken. 

Mycology Research Lab., K. D. Sharma. 

Department -of Botany, O. P. Sharma. 

Agra College, Agra-2, 

November 29, 1977. 

1. Thom, C and Raper, K. B. A Manual of 
AspergiUL. The Williams and Wilkins Co. 
Baltimore, 1945. 


UTILIZATION OF NITROGENOUS COMPOUNDS 
BY POLYPORUS HIRSUTUS 
Fungi possess a. varied type of nutrition, unlike the 
autotrophs. Amqn^"' them . the behaviour of wood-rot 
fungi> which are capable of breaking down carbo- 
Iplrates and Jignin, is ■ singularly difierent from that of 
the other iqngi. Since there appears to be no informa¬ 
tion regarding the nutritional requirements of wood* 
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roc fungi from India, an attempt has been^ made m 
rhe present investigation to assess the utilization o 
nitrogen by Polyporus kirsutm Fr, Culture No. 715. 
a white-rot fungus. 

Tabus I 

Growth of Polyporus hirsutus on different nitrogen 
sources _ 

Nigrogen source Dry weight Final pH 

of mycelium* 
in mg. 


Peptone 

Casein hydrolysate 
Arginine 

Ammonium oxalate 
Ammonium carbonate 
B*alanine 

Ammonium hydrogen 

carbonate 
Magnesium nitrate 
Urea 
Aspergine 
Potassium nitrate 
Sodium nitrate 
Without nitrogen 

* Average of 3 replicates. 

The fungus was cultured oii Czapek-Dox medium 
containing 2^ sucrose to which nitrogenous com¬ 
pounds (Table I) w'ere added in amounts yielding 
0*53% nitrogen, except peptone and casein hydrolysate 
which were added @ 2 gm per litre. The pH of the 
medium was adjusted to 5*0 and 50 ml of the medium, 
dispensed in 250 ml Erlenmeyer flasks, was sterilized 
at 15 ib pressure for 20 minutes and these were 
seeded with 2 mm discs of one week old pure culture 
of P. hirsutus. After 15 days in the dark at 30® C, 
the mycelial, mat was coiieaed from each of these and 
rhe drjy weight of each determined. Three replicates 
(6 nos.) were maintained for each treatment. The pH 
of rhe culture filtrates was also recorded. The data are 
presented in Table I. The analysis of variance (F. test) ^ 
was employed to determine any significant difference 
in rhe utilization of different nitrogenous compounds 
(Table IF). 

Although the growth of the fungus was maximum 
wdth peptone as the source of organic nitrogen, casein 
hydrolysate and arginine also supported good growth. 
Casein hydrolysate was reported as good nitrogen 
source for Polyporus versicolor^. Growth was moderate 
with alanine and was poor with those of aspergine and 
urea. The growth of two-thirds of 281 species of wood* 


Taiib n 

Analysis of variance showing the growth of Polyporus 
hirsutus in different nitrogenous compounds 


Source of variation 

Sum of 

Sq. 

d.f. 

Mean 

Sci. 

Substrate 

1,41,000 

12 

1,175 

Residual 

1,442 

26 

25 

Total 

1,42.442 

38 


F==47 

Table value at 5% =* 
Table value at 1% =* 

2-15 

2-96 




destroying fungi was sliown to be poor on asjUTgitit 
in the absence of vitamins in the mediiim’b It is 
reported that aspergine serves as a good sonrte t)i 
nitrogen for P. versicolor when rhe mctliiini was .sup¬ 
plemented wdth thiamine-. 

Among inorganic nitrogen .source.s, ammonium nirro- 
gen was better utilised than nitrate* nitrogjen as also 
reported in /^ htiiiiinus. Pomes pivi oUt an<l Polyst'ictus 
versicolor^. Growth wa.s moderate on ammonium oxa¬ 
late, ammonium carbonate* and ammonieinii hydrogefi 
carbonate*. Nitrates of sodium, potassium uad magnt*- 
slum supported poor growth. Sodium nitrate as poor 
source of nitrogen was also reported by Le*vi et 

From the* F. test ir is evident thar cve*n ar Hr 
level there is signilicanr difference in the utilization of 
nitrogen. 

The* results indicate* that the growth response of the 
fungus is superior in the* case of the organic com¬ 
pounds and ammonium nitrogen. 

The authors are thankful to Dr. B. K. Bakshi, 
Director, Biological Research, F.R.l., Dcrra Dun. 
for supplying the fungal culture, Srj S. V. Sharma. 
Department of 2!x)olog,y, Nagarjuna University for tlio 
statistical treatment of the data, and to C.S.I.R., New 
Delhi, for the* award of a Senior Researedi Fellowship 
to R. V. R. 

Department of Botany, B. Sundarasjva Ra(/. 

Andhra University, R. Vrjt'NDRA RaO. 

Waltair 530 003. 

P^ovemhet 4, 1977. 
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282 

5*3 

138 

5-5 

138 

4*8 

89 

5-3 

89 

3*5 

79 

5*2 

71 

5*2 

71 

6*0 

67 

6*2 

64 

4*3 

62 

6*0 

55 

4*9 

41 

6*0 



VoL 47, No. 7 j 
April 5, 1978 J 


Letters to the Editor 


241 


CROTOLARJA STRIATA DC. A NEW NATURAL 
HOST OF BEAN COMMON ^MOSAIC VIRUS 

Weed plants play an important role in the ecoloi^y of 
viruses by serving; as potential reservoirs. During a 
survey of virus diseases of weeds Crotolcma struitP\ a 
common weed was found infected with a mosaic disease 
at Gorakhpur. The mosaic symptoms and easy sap trans¬ 
mission indicated the virus nature of the disease. 

The thermal inactivation point of the virus was 
5cS° C dilution end point 1 : 1,0(10 and longevity in 
vitro 24 hours at room temperature (28-30“ C). When 
mechanically transmitted, the virus produced systemic 
infection in Crotolaria j/iucc'a. Linn., Glyc'nie mux 
Endl.. Phas&ah/s r'/dgar/s L., Vicia iaha L. and Vignct 
sinends (L) Endl. and small necrotic local lesions on 
Ckeiiopodiuni amaranticolor Coste and Reyon. The 
plants which proved to be immune to the disease 
include Abelmosckns cscjileutHs Moench, Bnissiui 
olcracea L., Capsicum aiuiuum L., Cucnrhita maxima 
Duchesne, C. pepo L., Cucumis satirus Linn., Datura 
stramonium L., Euphorbia hirta, Linn.. Lycopersicum 
esculsntum Mill., Nico'iaiia takacum var. white Burley 
and Solanum melony^ena L. 

The disease is transmitted by Aphis gossypii Glover 
and A. craccivora Koch in a non-persistent manner. 
The disease is also transmitted through the .seeds of 
cowpea ( Vigna sin-on sis L ). 

The virus showed its closeness to Beau common 
mosaic virus as described by Moskovets and Baratova’ 
in producing local lesions on C. amaranticolor Coste 
and Reyn and to that of Smith- in its host range, 
physical properties and symptomatology. The identifi¬ 
cation was confirmed with the antiserum of bean 
common mosaic virus, kindly supplied from Het ln.sri- 
TULit voor, Planten ziektenkundig ondcrzoek be 
Wageningen, Binnenhaven 12. 

Ruppel ot al."'' recorded C. itriata as a reservoir of 
Dioscorea green banding virus and Cook'-* reported 
a mosaic infection in Puerto Rico which induced 
dwarfness in plants and reduced seed production but 
the disease was not seed borne. 

Crotolaria striata DC. is being reported f<u - the 
first time here as a natural host of bean common 
mosaic virus. 

The authors are grateful to Dr. R, D. Joshi for his 
keen guidance. Prof. K. S. Bhargava, for providing 
necessary laboratory facilities and C.S.I.R., New Delhi 
for financial support. 

Department of Botany, K. R. Sarkar. 

Gorakhpur University, K. KulshreshthA. 

Gorakhpur 273 001, 

November 15, 1977. 
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ENTOMOPHTHORA FUMOSA SPEARE, AN 
ENTOMOGENOUS FUNGUS ON RICE 
BROWN PLANT HOPPERS 

A FEW species of Entomophthoru are know'n to inlect 
brown plant hoppers of rice {Niiapanuita iugens 
Sraij. Sakai*' reported the infestation of brown 
plant hoppers in Japan by Entoinophthora clelphaci'^ 
Hori. /:. apiculata var. major was re.sponsib]e for 
reducing brown plant hopper population in Fiji 
(Hinckfy*). E. coronata and Nirsutella\ .sp. were 
periodically found to kill brown plant hoppers in 
rice fields at the International Rice Research Institute, 
the Phillippines {JRRI Annual Report-). 

High mortality in the brown plant hopper popula¬ 
tion was noticed in the rearing cage.s at the Centra) 
Rice Re.search Institute, (airrack, tliiring Sepfemhe-r ■■ 
October and 19'^6 due to an Entomaphtbora 

species. The average natural mortality w'us wirli 

a range from 7*3 to 47*99^ during the )')erlOil. d'he 
di.sease was favoured by high relative humidity (SO^e) 
accompanied witli temperature range of 2.5'6 tc** 
32*6''C prevailing during the period of its t^ccur 
ren'ce. The mortality rate was higher among the 
adults than nymphs especially brachypteroiis aii'l 
macropferoiis females than adult males. 'Fhe infected 
hoppers showed the .Symptoms of lo.ss of ai'ipetite, Ios‘: 
of mobility and finally hecanie inactive. The mycelium 
of the fungus emergeti through the intersegmental 
membranes of the abdomen and joinrs of flie legs. 
The network (jf the white wooly mycelium developed 
all over the body. The insects were found eithet 
sticking to the leaf sheath being completely coverei.1 
by the mycelium which made identilication of the 
insect difficult (Fig. 1) or floating on the standing 
water in the field. Micro.s'copic examination of flu* 
diseased insects revealed the presence of long, irregu 
larly tubular hyphae and conidiophores bearing 
elliptical conidia fFig. 2) . Repeated attempts ft^ 
i.solate the fungus failed. Slides were prepared from 
the diseased insecis arid io, viB-seriv-e of ijuatnre 
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bodies, rhe fungus was identified to be nearer to 
Eutomophthora fii}}iosa Speaje. This fungus has been 
leported on the citrus mealy bug (PseNdococcus cHr; 
Risso) and was responsible to check the population 
in Florida (Speare"^). The slides of the fungus 
have been deposited at Commonwealth Mycological 
Institute. Kew, England (IMI No. 21296 k This 
constitutes the hrst record of the fungus on rice brown 
plant hoppers. 




1 2 


Figs. 1—2. Fig. 1. Brown plant hoppers ajffeaed bv 
Einomoprthora fumosa. Fig. 2. Conidia and conidio'- 
phore (X 200). 

The authors are thankful to the Head, Division of 
Entomology, Central Rice Research Institute, Cuttack, 
foe providing facilities and to Dr. B. L. Brady of 
Commonwealth Mycological Institute, Kew, England, 
for identifying the fungus. 

Central Rice Research Institute, P. Sam\l. 

Cuttack 753 006, (Orissa), India, B. C. ISIlSRA. 
Dece7nber 9, 1977. P. Nay.ak. 
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A NOTE ON PSEUDO-MONCCOTYLEDONY IN 
COCCmiA INDJCA W. & A. 

Seeds of Cocemia mdica show epigeal germination. 
The radicle comes out first and thus fixes the germi¬ 
nating seed to the soil. Later. 2 to 5 secondary roots 
also develop from and below- the tigellum. The hypo- 
cotyl growls very- fast, and carries the tw’o cotyledons up. 
out of the soil. Usually the seedcoat remains adhered 
to rhe tigellum (Fig. 1) but occasionally it also 
comes put of the sod. The two opposite cotyledons 


then open our, become photosyntheric in function 
and grow in size. The first plumular leaf appears nex'c-. 
follow'ed by a further growth of the shoot (Fig* 2). 



Figs. 1—3. Fig. 1. Seedling with tw^o separate coty¬ 
ledonary leaves and the seedcoat adhered to the 
tigellum. Fig. 2. Further grow'ch of the seedling. Fig. 3- 
Seedling showing pseudo-monocoryledony. 

This is the normal morphology of the seedling. 
Rarely, the seedling exhibits pseudo-monocotyledony, 
where the two cotyledon'^ fuse laterally to their three- 
fourth length bur maintain their individuality at the 
distal ends (Fig. 3). In such pseudo-monocotyledonous 
seeiings the plumule is situated at one side and oppo¬ 
site to the ''combined cotyledons”. The plumule seems 
to be rudimentary since it never produces a short and 
the seedling dies within a month. 

The authors are grateful to Dr. Ramji Sharma for 
encouragement. 

Department of Botany. Hakim SiNGH. 

Government Science College, G. P. Shrivastava.. 

Rewa 4S6 001 }M.P.). 

Sote??iber 1S\ 19"". 


A NOTE ON THE PHYTAL F.4UNA IN AND 
AROUND BALUGAON IN CHILKA LAKE 

The hydrobiological w'orks with special reference to 
fisheries of the CHILKA LAKE (Fig. 1), the largest 
brackish-water lake of India located in Orissa State, 
have been well documenred^-^. Surprisingly encugh the 
extensive phyrai fauna association of the lake have 
remained unexplored. The phyrai serve both as feeding 
and breeding grounds for invertebrates and fishes. As 
'Jiich the importance of phytal in the littoral production 
of animal communities need not be over-emphasised as 
»E is useful for a varietjy of ecological purposes'^-^’L 
Five dominant algae (r.'T., Cladophora glo:?7erata. 
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Fig. 1. 
sites. 


Map of Chilka Lake showing the sampling 


Entero'fuorpha cofnpt^s^^s ChastOMorpha Ufiutn, Poly- 
siphonia sertularioides and Potafftogeton pectlnatns') 
were selected for the phytal faunal studies carried out 
from four stations, viz., Balugoan shore (B. S.), Kali- 
jugeswar (K. J.), Chadheihaga (= Pigeon’s island = 
C H.) and Kalijai island (K. L). The results of 
preliminary studies are presented now (Table I). B. S. 
and K. J. are subjected to eutrophication, resulting 
from over production of the macrophytes. C. H. and 
K. I. are located away from B. S. and are exposed to 
constant wave action being relatively free from eutro 
phkation. 


Table I 

Density distribution pattern of the phythal faunallOQ g and lOG cc of weed and faunal percentage composition o 

different weeds, at different stations 


Nematodes 


Polychaetes 


Oligochactes 




a 

b 

a 

b 

a 

b 

1. Cladophora 

1. Balugaon shore 

•• 


71 

(1-4) 

1.5 



2. Cladophora 

2. Chadheihaga Island 

•• 

•• 

56 

(0-26) 

20 

.. 

• • 

3. Chaeiomorpha 

3. Kalijugeswar 

•• 

•• 

118 

(1-7) 

37 

262 
(3- 85) 

79 

4. Chaeiomorpha 

4. Chadheihaga island 

.. 

,, 

. . 

., 

. • 

. • 

5. Enteromorpha 

5, Balugaon shore 

•• 

•• 

197 

(2-3) 

108 


.. 

6. Enteromorpha 

6. Chadheihaga 

79 

(1*3) 

43 

20 

(0-5) 

11 

31 

(0-7) 

17 

7. Potmogeton 

7. Balugaon shore 

,, 

.. 

, . 

.. 

.. 

.. 

8. Polysiphonia 

8. Kalyai island 

• • 

• • 

5 

(0-7) 


- • 

• • 


Gastropods 


Bivalves 


Ostracods 




a 

b 

a 

b 

a 

b 

1. Cladophora 

1. Balugaon shore 

1451 

(28-4) 

695 

128 

(2-5) 

63 

•• 

•- 

2. Cladophora 

2. Chadheihaga island 

56 

(0-26) 

20 

560 

(2-6) 

200 


•• 

3. Chaeiomorpha 

3, Kalijugeswar 

2439 

(54-25) 

390 

74 

(1-67) 

51 

239 

(7-25) 

45 

4. Chaeiomorpha 

4. Chadheihaga island 

.. 

.. 

. . 

.. 

. . 


5. Enteromorpha 

5. Balugaon shore 

261 

(3-04) 

140 

5925 

(69-3) 

3088 
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(13-4) 

620 

6. Enteromorpha 

6. Chadheihaga 
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(30) 

63 
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(9-4) 

269 
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(5 0) 
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7. Potamogeton 

7. Balugaon shore 

. . 


. . 

... 

. . 


8. Polysiphonia 

8. Kalijai island 

28 

(4-2) 

15 
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(56-4) 

202 

201 
(29- 7) 

104 
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Table l-Contd, 
Ampi I'pc ds 


Is( pt ds 


Ct rcp( dcs 


1. Cictdophom 

2. CJcidjphora 

3. Chaeiomorpha 

4. Chcetomorpha 

5. EnteromorpJia 

6. Emeromovpha 

7. Potamogeton 

8. Polysiphonla 


1. Ciadophora 

2. Cladophora 

3. Chaetomorpha 

4. Chaeiomorpha 

5. Emeromorpha 

6. Enteromorpha 

7. Potr.tnogeion 

8. Polysiphofiia 

Weeds 

1. Ciadopkom 

2. Chdophora 

3. Chcetomorpha 

4. Chaetomorpha 

5. Enteromorpha 

6. Enteromorpha 


Sr.ticris 

1. BM.-g XB shcie 

2. Ciadheihagaislrnd 

3. Kalij- geswar 

4. Gfcdheihrga isl:.nd 

5. B 3 lug ion shore 

6. Cbodheihrga 

7. BJi-gion shore 

8. Kr.Iijai island 

St tions 

1. B .hgxnshoie 

2. Chadhcilrga island 

3. gcswr.r 

4. Chadheihrgi island 

5. B I gacn shore 

6. Chadheik ga 

7. Bih g-on shore 

8. Klalijai 

Stations 

1. B. h g .on sLcie 

2. Chr.dl eihrga island 

3. K lij gesw.-r 

4. Chadheihxga ishnd 

5. B I’ g^’cn shcie 

6. Chadheil.: ga 


a 

b 

a 

b 

a 

/) 
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25 

12 

3'9 
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6460 

2CC4 
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80 

(85-9) 
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18 

3 
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83 
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47 

26 

1 

1 
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(1-09) 

96 
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(2-08) 
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(31-9) 
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21 

11 

23 

12 

5 
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20 
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56 
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1 

•• 
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•• 
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a 
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a 
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2 
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.. 

,. 
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23 

17 
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1 

1 
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., 
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,. 
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3 
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4180 
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(0‘07) 

1, Potamogeton 7. Biagacn shore 2088 16C0 697 489 

(3-C) (1*0 
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___ (0>7) _ 

ir—average number of animals/100 g of weed, b —average niintei of anima 
Figures in parentheses indicate the percentage composition of tlie gjoi.p in the sc 


69741 53258 
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A total of forty samples were collected during June- 
September 1977 and analysed as outlined by Sarma & 
Ganapati^. 

Potanwgeton pecrina'ns formed dense thickets and 
supported 69,741 animals/100 g of weed at B. S. 
belonging to amphipoda, copepoda, insect larvae and 
adult insects (arranged hereinafter in the order of 
their abundance). 

Ct^iophora glomerata supported a mean faunal 
densitr/ of 5,111 and 21,525 animals/100 g of weed 
at B. S. and C. H. stations respectively. In both the 
stations the crustaceans and molluscs were dominant. 
En:ercmorpha compr:ssa collected from B. S. and 
C. H. had mean faunal densities of S,131 and 4,180 
animals/100 g of weed respectively. The animals 
belonged to nematoda, oligochaeta, polychaeta, gastro* 
poda, bivalvia, amphipoda, isopoda, copepoda, ostra- 
coda, tanaidacea and also insect larvae. 

Chae^ornorpha linmn from K. J. and C. H. con¬ 
tained 5,780 and 240 animals/100 g of weed respec'- 
tiveliy. Gastropoda, insect larvae, copepoda, amphipoda, 
ostracoda, polychaeta, bivalvia, tanaidacea, adult 
insects and isopoda comprised the fauna associated 
with Cha^’tomorpha at K. J. while at C. H. amphi¬ 
poda and isopoda were the principal fannal elements 
infe**snersed with sporadic occurrences of conepoda, 
tanaidacea and insect larvae, Val'ssthoma sertnhrcide^ 
of K. T. supported of m'^an fuinal density of 676 
animals/100 g of weed belonging to eight taxonomic 
groups. Polychaeta and copepoda were poorly repre¬ 
sented. 

The morpholonly of the alage and the sediment 
acaimulated on the thalli and of the environment affec- 
te^j the qualitative and quantitative association and 
distribution of the phytal fauna. Pntdmnget^n followed 
by Cladophora, Enteroworpha, chaetomorpha, Poly-i- 
phonia supported in that order of animal populations. 
The nature of the shore and its influence on the fannal 
densities of the algae were as follows : Enteromorpha, 
Chaetomorpha and Polyiphoma may be cired as 
examples. Enteremorpha at B. S. harboured m'^re 
animals than that of C. H. which is away from the 
shore being suhjecmd more to the wave action. Like¬ 
wise, Chaetomorpha at K. J., than that of C. H., 
harboured more animals. The observed phytal faunal 
densities compared favourably with those reported 

from other Iocaliries^-^3. 

Further investigations on the ecobioln.gy of the 
phytal fauna in relation to the physico-chemical para¬ 
meters of the lake through seasons are in progress. 

We thank the aTithorities of the Reeional College 
of Eclucatlop, Bhubaneswar, for aU the facilities 


accorded to carx‘y out the present work and one of us 
(S. S.) acknowledges his gratitude to the authorities 
of the Na'yagarh College, Nayagarh, for their kind 
help while working as a lecturer in the College. 

Regional College of Education, A. L. N. Sarma. 
Bhubaneswar. 
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Nuyagarh College, S, SataPATHY. 

Nayagarh, 

November 2, 1977. 
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PRKLTMTNAPy FKPORT ON THK 

AND RFTFNTTON OF IVOTORACTFRIA BY 

TROmoZOTTCS OF FXFNlCALr.Y GROWN 
ACANTH.aMOEBA CASTELLAN!! DOGCl AS, 1930 

Trophozoites of Acanthamoeha castellan a did not 
grow in ailmre when certain strains of mycobaaeria 
were provided as the only source of food for the 
amoebae^. The effect of these, inedible mycobacteria 
on axenic cultures of A. castellanii have been investi¬ 
gated and is presented in this communication. 

Axenic cultures of Acanthamoeha castellanii 
Douglas, 1930 and mlycobacterial strains comprising 
M. avium Kirshberg TMC 801, ;\f. marinnm ATCC 
927, M. sraegmatts TMC 1546, M. phlei TMC 1523, 
M. fortuitnm TMC 1529, M. nlcCrans Tiib/71, 
Af. simlae TMC 5134 and M. habana TMC 5155 have 
been -used in this study. Cultures of amoebae aax| 



246 


Letters to the Editor 


t Currem 
Science 


mycobacteria were maintained in a manner similar on 
those described earlier^. 

The effect of inedible mycobaaeria on axenic cul¬ 
tures of A. CastelUmii was studied in the following 
manner. Actively growing cultures of amoebae, initia¬ 
ted with standard amoebic inocula were challenged 
with a dispersed culture of miycobacterium. The 
number of amoebae were determined by haemocyto- 
meter counts and the mycobacterial numbers deter¬ 
mined by a process of dilution and plating technique. 

The rubes receiving the mjycobacterium were left 
undisturbed for 24 h and then washed gently by 
decanting and addition of sterile distilled water 
(30® C) 3-4 times, to get rid of most of the un- 
engulfed inycobacterium while leaving the amoebae 
adhering to the sides of the tube. At the end of the 
last washing, fresh media was added to the tubes 
sufficient to • cover the amoebae and the tubes incu¬ 
bated. Cultures of amoeba not receiving mycobacteria 
challenge but treated similarly served as controls. 
Amoebae were examined daily under an inverted micro¬ 
scope for gross changes and permanent preparations 
stained by Ziehl Keelsons technique for acid fast 
bacelli were made at five-day intervals. 

Aaively growing cultures of A. castellanii readily 
engulfed inycobacteria. The number of amoebae 
showing mycobacteria in their cytoplasm and the 
number of bacelli per amoebae were found to reflect 
the amoeba-mycobaaeria ratio. Thus 3*4 X 10^ 
tropro 2 oites challenged with 9’7 X 10'^, 9*7 X 10®, 
9*7 X 10^ and 9*7 X 10^ c.f.u. of AL simiae resulted 
in 67*0%, 33*0%, 17*0% and 3*0% of amoebae 
showing mycobacteria in their cytoplasm. The num-- 
ber of bacelli per trophozoites of A. castellanii differed 
correcpondingly and average 10 and 3 where the 
highest and the lowest number of mycobacterium were 
added to amoeba cultures. No significant differences 
could be observed in the number of amoebae among 
the tubes receiving mycobacteria and those serving 
as controls. 

Persistence of mycobaaeria in trophozoites of 
A. castellanii has been studied over a period of 15 
days (Table I). 99*0% of the trophozoites of 
A. castellanii were positive for mycobacteria in their 
dytoplasm when 4-5 X 10^ amoebae in a tube were 
inoculated with 1*2 X 10'^ c.f.u. of M. avium. No 
adverse effect on growth of amoebae could be obser¬ 
ved as amoebae from mycobacteria infected tubes and 
in plain controls showed comparable growth charac¬ 
teristics. The number of amoebae infected and the 
number of bacilli per amoebae appeared to remain 
unaltered during the period of stud'y. No deleterious 
effect on amoebae could be observed under light micro- 


Table I 

Persistance of M. avium in the cytoplasm of axenically 




grown A. 

casterllanii 


Observa¬ 

tion 

No. of amoebae 
per ml x 10^ 

No. of 
amoebae 

Average 
number of 

period 

(days) 

Control 

cultures 

M. avium 
added 
cnltuies 

Oo) 

showing 
M. avium 

4-1.a:.. 

bacelli per 
amoebae 


cytoplasm 


5 

4*7 

10-0 

98-0 

22 

10 

10-1 

4-5 

98-0 

27 

15 

10-9 

10-6 

99 5 

20 


scopjy despite continued presence of M. avium in the 
amoeba cytoplasm and the amoebae failed to digest 
the mycobacteria. The nature of mycobacterial associa¬ 
tion in the amoeba cytoplasm is evidenced in Figs. 1, 
2 and 3. It is significant to note that trophozoites 



m 



Figs. 1-3. Fig. 1. A. castellanii trophozoites 
carrying M. avium in its cytoplasm on either side of the 
vacuole. Fig. 2. Large numbers of M. avium in small 
and big clumps present in several areas in the cyto¬ 
plasm of A. castellanii. Fig. 3. A. castellanii tropho¬ 
zoite in its mitotic division. Note the transfer of 
mycobacterial inheritance in the cytoplasm of daughter 
ceils. ' ^ 
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ckrrjying M. avium in their qftoplasm undergo normal 
processes of mitotic division and share their myco¬ 
bacterial inheritence among the daughter amoebae 
(Fig. 3). 

The results with AI. smegmatis, AI. jon-uitum and 
M. phki added to cultures of A, castellami were 
different from those of other mycobacteria reacting 
with amoeba cultures. The amoebae died out after a 
5-day contact with these fast growing mycobaaeria. 
Excessive growth of these mycobacteria in peptone 
water at 30° C was observed. 

Two distinct phenomenon in the relationship bet¬ 
ween A. castella7}n and various strains of mycobac¬ 
teria have been recorded {i) IN^ycobacterial strains 
comprising Al. avium, AI. marinum, hi. ulcerans^ 
/U. shutae and Af. habafia could be found in the 
amoeba cytoplasm causing no apparant injury to the 
amoebae as observed by light microscopy. No differ¬ 
ences in the staining characteristics of the mycobac¬ 
teria could be seen indicating that the mycobacteria 
were not affected despite persistence in the cytoplasm 
of amoebae {ii) The mycobacteria comprising of 
id. smegmatis, Al. fortuitum and Al. phlei could be 
observed in ver^y heavy numbers in the amoeba cyto¬ 
plasm and the trophozoites died out after 5 days. The 
death of the amoebae in this case may be due to fac- 
tor(s) attributable to growth of mycobacteria in pep¬ 
tone broth. Studies on amoeba-mycobacteria interrela¬ 
tionship in species of amoebae growing axenically at 
37° C and 42° C in minimal medium with virulent 
strains of mycobacteria are under progress to discern 
the effect of mycobacteria on amoebae and the possible 
transmission of mycobacteria to laboratory animals 
under experimental conditions using infected amoebae. 

The authors are thankful to Dr. Nitya Nand, F.N.A., 
Director, Central Drug Research Institute, for his 
encouragement and keen interest in this line of work. 
Thanks are also due to Shii S. K. Chakraborfy, Shri 
Anil Srivastava, Shri Ashok Srivastava and Miss Reeta 
Srivastava for their technical assistance at various 
stages of this work. 

Division of Microbiology, B. N. KRISHNA PRASAD. 
Central Drug Research S. K. GUPTA. 

Institute, Lucknow 226 001 
(U.P.), India, 

Oaober 27, 1977. 


1. Krishna Prasad, B. N. and Gupta, S. K., Curr, 
S0L, 1977, 46, 710. 


RECORDS OF PSEUDOCYPRETTA KLIE, 1933 
AND TANYCYPRIiS TRJ3BEL, 1959 
(CRUSTACEA :OSTRACODA) FROM INDIA 
The present communication reports the occurrence 
of two recent freshwater Ostracod genera, viz., 
Pseudocypretta Klie, 1933 and Tanycypris Triebel, 
1959 for the first time from India. Their presence is 
interesting because they were hitherto known only 
from Africah^i and Madagascar-, 

Genus Pseudocypretta Klie, 1933 is characterised by 
subovate carapace with pointed extremities in dorsal 
view, subtriangular in lateral view, dorsum strongly 
convex, maximum height near the middle, anterior 
and posterior ends broadly rounded, venter slightly 
concave valves subequal, right valve slightly larger, 
inner lamella wide ; marginal area crossed by sharply' 
defined septae in anterior and posterior margins of 
one valve only; four conspicuous dark spots on each 
valve; appendages well developed; caudal furcae 
reduced to the flagellar form. 

Specimens were collected from a small pond near 
Anandpur (Punjab) on November 16, 1975. They 
closely resemble the type species, Pseudocypretta 
maculate Klie, 1933. Associated orstracod species include 
Cypris puhera, Strandesia sp., CppretPa sp. and 
Chrissia sp. Besides ostracoda the pond was rich in 
Cladocera and Copepoda. 



Figs. 1-3. Fig. 1. Pseudocypretta sp., dorsal view. 
Fig. 2. Pseudocypretta sp., Rt. valve, outer view. 
Fig. 3. Tanycypris sp. (All figures, X 200.) 


Genus Tanycypris triebel 1959, delimitel from other 
genera being elon^ate-oval in form i^i lateral view, 
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anterior and posterior ends broadly rounded, fusiform 
in dorsal view, width less than height, inner lame a 
broad ; appendage -well developed, caudal futcae 
with strong musculature, furcal support robust. 

The specimens were collected from a pond near 
Ludhiana (Punjab) on August 3, 1976. The water 
of the pond was green due to predominance of float¬ 
ing flora, viz., Vokox sp., -Euglena sp., Wolffia sp., 
AzoUa sp., and rooted plants. 

Associated ostracod species include Cypfls sp., 
Cyprlno:us spp., Centrocypris sp. Besides ostracoda, 
aquatic insects and gastropod molluscs were common 
in the pond. 

The author is grateful to Dr. S. S. Guraya, Professoi 
and Head, Department of Zoology, Punjab Agriculrara! 
University, Ludhiana, for laboratory facilities. The 
author is also thankful to Dr. K. G. Mckenzie of 
Riverina College of Advanced Education, Wagga. 
Australia, for confirmation of genus Tafiycypris. 
Department cf Zoology, S. K. Battish. 

College of Basic Sciences & 

Humanities, 

Punjab Agricultural University, 

Ludhiana, November 24, 1977. 
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EFFFCTS OF TNSTir,TN ON BT OOD GLUCOSE 
LEVEL, GLUCOSE TOLERANCE AND 
GLYCOGFN CONTENT OF THE FOOT AND 
HEPATOPANCREAS IN CRYPT070NA 
BELANGER! (DESHAYES) (MOLLUSCA: 

GASTROPODA) 

The physiological role of insulin in Deuterostomian 
and Protostomian invertebrates is not well-understood^ 
and in particular the information available in moUus- 
can species is contradictory-. In the present study on 
the terrestrial puhnonate gastropod . Cryptozona 
helangeri the influence of varying doses of commer¬ 
cial mammalian insulin (INSULIN, The Boots Com¬ 
pany (ladia) Ltd., Lot No. 34l) has been studied. 
Pilot studies have shown the blood sugar level to be 
low in this snail and to demonstrate the role of 
insulin, snails were given a glucose load, an hour 
following insulin treatment. Blood glucose was estima¬ 
ted following the colorimetric microprocedure of Folin- 
Malmros as modified by Murrel and Nace^ and the 


glycogen content of the foot muscle and hepatop; 
creas was estimated following the colorimetric aiic 
method of Kemp and Kits,4 

The normal blood sugar level is about 4*9 rt ( 
mg/100 ml and in PBS injected controls (Phospb 
Buffer Solution, pH 7*5) no appreciable change 
the carbohydrate content is noticed. A low dose 
insulin (25 lU/Kg BW) did not elicit any sigr 
cant alteration in the blood glucose level while 
Snails were resistant to larger doses of insulin { 
lU/Kg BW). Administration of a low dose of i 
cose (0*5 gm/Kg BW) elevated the blood su 
level immediately but the glucose content decrea 
gradually and attained normalcy in about eight he 
Administration of insulin (25 lU/Kg BW) 
hour prior to injection of glucose (0*5 gm/Kg IT 
resulted in a sharp increase in the blood glucose I( 
followed by a drop. The values arc significant at 
3rd and 4th hour after insulin injection, compared 
controls (P<r0*01). Injection of a higher close 
insulin (50 TU/Kg BW) one hour prior to the s: 
glucose load produced significant decrease at all in 
vals of times (P<0‘01), excepting at the eighth I* 
when normalcy was attained (Fig. 1). 



Fig. 1. Effect of insulin (25 and 50 lU/Kg/B" 
PBS on a glucose tolerance test (0*5 gm/Kg/B’ 
started on hour later on Cryp^ozona hclongeii. 
snails were used for each stage of experiment and 
values plotted on the graph represents the meat 
ten separate estimations. 

The normal glycogen content of hepatopan 
(1*18 ± 0*021 mg/100 mg) and foot (0*8i 
0*034 mg/100 mg) did not appreciably change 
to the administration of 25 lU of insulin per Kg 
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However, administration of the same quantity of 
insulin, one hour prior to glucose load, produced less 
significant increase in the glycogen content of the 
hepatopancreas (P<0*05), but a statistically signifi¬ 
cant increase in the foot muscle (P<0-01). Injection 
of a higher dose of insulin (50 lU/Kg BW) an hour 
prior to the glucose load resulted in a significant 
increase in the glycogen content of both the tissues 
(P<0*01). 

It is inferred from our observations that in 
C. belangeri, a single low dose of insulin has not 
significantly altered the blood glucose level, whereas, 
insulin followed by a glucose load elicited significant 
changes in the blood sugar level, the magnitude of 
which run parallel to the dose of administered 
insulin. Further, mobilization of blood glucose for 
incorporation into glycogen in the foot muscle and 
hepatopancreas is enhanced by a higher dose of 
insulin. By in vitro experiments it has been shown 
that the rate of glycogen incorporation in isolated rat 
diaphragm muscle is directly related to the extra 
cellular glucose and the availability, of Insulin^. The 
behaviour of insulin appears to be similar in pro¬ 
moting glucose utilization both in vertebrates and in 
a highly organized invertebrate like C. belangeri. 

Studies by Sukumaran and Sriramulu^ in C. helan- 
geri suggest the existence of a dual mechanism, one 
influencing hyperglycemia and the other hypoglycemia 
in the regulation of carbohydrate metabolism. The 
present study also gives credence to such an -idea and 
points out to the necessity for identifying and charac¬ 
terising the homologues of pancreatic ^ cells, possibly 
in the digestive tract. It is worth mentioning here 
that in a few gastropod molluscs, Bucolnum andaimiij. 
PoCycn rnaximus and Eledon cirata evidence has 
been presented for the occurrence of homologues of 
pancreatic ^ cells in the digestive tract and the pro¬ 
duction of insulin-like substances, Davidson et aP 
and Boquist et al.^ 

Department of Zoology,, R. K. Rajan. 

Annamalai University, VljAYAM SriramULU. 

Annamalainagar, 

August 29, 1977. 
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F.RST RECORD OF HOST PLAN I S AND 
ADDlUOxNAL DiSTRlBUFiOiN OF NYSIUS 
INCONSPtCUUs distant (LYGAEiDaE: 

HEIEROPTERA) 

Distant (1903) descrifed Nysius inconspiems from 
Bor Ghati and later reported the same from Mysore-. 
It was reported, sucking the sap from the tender 
parts of the growing gingelly {Sesamum indicum, 
PeJaliaceae) and to be injurious'^ to the crop. Recently 
the seedlings of gingelly in Tindivanam (Tamil 
Nadu) were severely infested by this lygaeid bug. 
N. inconspicuus is reported on],y from the Oriental 
region and nothing is known of its ocher host plants 
or biology. Since gingelly is a cultivated crop and it 
is not grown throughout the year, it was desirable to 
search for alternative host plants of this bug. During 
the present study it was found feeding and breeding 
oh Acvua tomentosa, Amaranthus beniale.is, Amaran- 
thus vindis, Celosia argentea (Amaranthaceae), 
Ageratum conyzoidcs (Compiositac), Euphorbia h'fta 
(Euphorbiaceae) and Alollugo sp. (Aizoaceae). The 
bug- shows preference to Amaranthaceae and Aetna 
tornentosa is the most prefcrrel host plant. Large 
populations of this bug are noticed during the months 
of August-Octobej: and heavy incidence was recorded 
from Cuddalore, Kodaikanal, Madras, Mahabalipuram, 
Pcriyakulam, Tindivanam, Villupuram, Yercaud 
(Tamil Nadu); Pondicherry, Mysore, Seringapatam, 
(Karnataka) and Palghat (Kerala). 

Central Institute for Cotton K. ThangavelU. 

Research, 

Regional Station, 

Coimbatore 641 003, August 26, 1977. 
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NATIONAL SYMPOSIUM ON MICROCHEMICAL TECHNIQUES 


Under the auspices of the University Grants Com¬ 
mission, New Delhi and the University of Mysore, 
Mjjrsore, the Department of Post-graduate Studies and 
Research in Chemistry, University of Mysore, orga¬ 
nised a . National S;ymposium on Microchemical 
techniques from 20th to 22nd February 1978. Over 
100 eminent scientists and research workers from the 
Indian Universities and National Laboratories parti¬ 
cipated in the three days’ Symposium. 

On 20th February, 1978, the Symposium was inaugu¬ 
rated b'y Shri D. V. Urs, Vice-Chancellor, Univer¬ 
sity of Mi'ysore and the Key-note address setting the 
theme of the Symposium was given by Prof. R. D. 
Tiwari, University of Allahabad. Plenary Lecture was 
delivered by Prof. G. Gopala Rao of Andhra Univer¬ 
sity in the morning and invited talk was given by 
Prof. R. S. Subrahmanya in the afternoon. Dr. P. K. 
Vijayaraghavan, Direaor, Defence Food Research 
Laboratory, Mysore, chaired the paper reading session 
in the morning and the afternoon session was presided 
over by Prof. V. R. Krishnan. During these sessions 
sixteen research papers employing microchemical 
techniques were presented which generated great 
interest and lovely discussion by enthusiastic partici¬ 
pants. The topics covered by the papers included ring 
colorimetiiy, reverse isotope dilution analysis and 
spectrophotometric determination of traces of elements 
and compounds. , 

On 21st Februariy 1978, Dr. M. Sankar Das deli¬ 
vered an invited lecture explaining the significance 
of neutron activation as a microprobe technique which 
can be introduced in a university chemical laboratory 


for a study of samples of interest in geocosmochemisttfy, 
archaeology, forensic medicine and life sciences. Prof. 
N. Appala Raju and Prof. S. P. Srivastava chaired the 
morning and afternoon sessions respectively during 
which, 18 papers were presented. The deliberations 
focussed the importance of microchemical techniques 
in the determination of microquantities of elements, 
drugs and sulphur dioxide in foods. 

On the final day, Prof. V. Panduranga Rao deli¬ 
vered a plenary lecture on the role of mixed complexes 
in chemical analysis. Twelve papers on polarographic, 
chromatographic, amperometric and ion-exchange 
techniques were presented during the morning session 
under the Chairmanship of Prof. N. Venkateswara 
Rao. In the afternoon session six papers on TLC and 
Cyclic Voltametry were presented under the Chairman¬ 
ship of Shri C. P. Natarajan. Attention was focussed 
on the issues of vital importance in microchemical 
techniques. 

The closing session was presided over bjy Prof. 
G. Gopala Rao on 22nd February 1978. Many parti¬ 
cipants expressed that the Symposium was ver.y useful 
and gave them an opportunity to discuss the various 
facets of microchemical techniques. It was resolved to 
request the University Grants Commission to sponsor 
a similar National Symposium once a year 
Department of Post-graduate H. Sanke Gowda. 

Studies and Research in P. G. RAMAPPA. 

Chemistry, 

University of Mysore, ,• 

Manasa Gangotri, ’ 

Mjysore 570 006. ] 


AWARD OF RESEARCH DEGREES 


Gauhati University has awarded the Ph.D. degree 
in Botany to Smt. Sandhyajyoti Das of Botanical 
Survey of India, Shillong. 

Karnatak University, Dharwad, has awarded the 
Ph.D. degree in Zoology to Sri Bhuti Gangadhar 
Shankarappa. 

Osmania University, Hyderabad, has awarded the 
Ph.D. degree in Geology to Sri S. V. S. R. Vara 
Prasad. 


The Maharaja Sayajirao University of Baroda 
has awarded Ph.D. degree in Bio-chemistry to 
Sri Pradip Narayan Akolkar; Ph.D. degree in 
Chemistry to Sri Rajnikant Rasiklal Shah. 

Utkal University, Bhubaneswar, has awarded 
Ph.D. degree in Physics to Sri Ajay Kumar Bisoi 
and Sri Satish Kumar; Ph.D. degree in Chemistry to 
Sri Bhagabat Nanda, Sri Chitrananda Nanda 
and Smt. Nivedita Mishra. 


ERRATA 

With reference to the Article ^Reminiscences Page 194, Line 5, the word ‘molecule’ must read 
relating to the discovery of the Raman Effect’ as ‘nucleus’, 

published in CURRENT SCIENCE, March 20, 1978, 
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A MODIFIED MODEL FOR PLANT COMPETII ION UNDER VARYING PLANT GEOMETRV 


M. K. JAGANNATH 

Assistant Professor {Biometry)^ University of Agricultural Sciences, BangaIore-24 


ABSTRACT 

Earlier work suggests a close link between plant competition and pattern of planting. A 
new approach has been made to compare the competition effect in varied plant geometry. For 
this, the model proposed by Goodajll and Berry, has been modified to include all the surrounding 
plants, and the competition effect is assumed to vary inversely as the distance between planks. 
The competition effect computed under varied plant geometry has been discussed. These theore¬ 
tical Considerations suggest equidistant planting in triangular pattern to yield less compe¬ 
tition of individual plants. The competition effect under square planting was not fconsistently 
lower. The effect of reaangular shape, the ratio of the sides of the reaangle, affected the 
net competition. Rectangular pattern obtained by 1:2 ratio of the sides of the xe'ctangle yielded 
lower competition, compared to the square pattern itself. Also the modified model, appreared to 
be moj|e flexible and realistic in pralctical situations^ compared to Goodall’s model. 


DLANNING pattern cr what is known as plant 
• geometry is relatively a new concept in Agronomy. 
The main objective is to minimise the competition 
among plants, by varying the pi.,nting pattern. Gene¬ 
rally, pLmting in rectangilar fashion is in vogue, but 
several workers have tried different methods of plant¬ 
ing for varied purposes. Square planting, a parti¬ 
cular case of rectangular planting was preferred 
by Donald^ and Robinson and Modson®. According 
to them, these yielded higher than the conventional 
rectangular planting, when the direction of rows had 
no effect. But rectangular planting was preferred 
because of ease of intercuJtivaticn. Sluibeck and 
Young^ opined that planting in diamond shape- 
pattern was profitable. 

Goodall^ was the first to postulate a model for plan^ 
ompetition. He assumed competition effect to be 
proportional to the distance between the plants and 
suggested a logarithmic relation, i.e., between log of 
weight of the individual plant and the log of the dis¬ 
tance between plants. He further assumed a linear 
additive effect of the neighbours. Goodail also opined 
that photosynthesis reduction and the competition 
effect should increase inversely as a power of the dis¬ 
tance (of the neighbours), ranging between the first 
and third power, according to the relative importance 
of below ground portion and above ground portion 
competition. Berry^ modified the model proposed by 
Goodill to include the rectangiilarity of planting. 

The purpose of this article is to find out the theoreti¬ 
cal competition effect in varying plant geometry. 

Methodology 

To find out the competition effect, a single plant is 
considered, following Goodail^. Goodail postulated a 
^odel. W == adi^ where W = dry weight of 

the plant, a = constant, bi, = regression coefficients, 
di and d^ == dist:mce between rows and within a row. 


But Bleasadale and Nelder^ observed that the mode 
depicting the relation of plant yield and density, was 
of a logistic type, wherein a final constant yield exists. 
As such, Berry^, assuming a simple recipre cu.l equation^ 
between plant yield and density, g .ve the following 
model, taking the plant rectangularity also into amsi*' 
deration. 

1 ri J 1 c 

— - a + + — 

Here d^ are the sides of recto,ngular and X 
is the area per plant, b and c arc the regression 
coefficients. 

Here, for a particular situation wherein the different 
patterns are tried, keeping the area per plant constant 
the third term will be the same. Only the second term 
varies, depending on the planting pattern. As such, 
this term which brings in the variation, is considered 
for finding the differential effect of competition. Also 
the competition effect is assumed to be proportional 
to the inverse of the distance between plants. Goodail 
observed that it may vary inversely anywhere from 
single to third power of the distance. But in the absence 
of any biological menaing for assuming any higher 
power, the simple distance is considered, in computing 
the competition effect. 

Further, Goodail considered only the inter-and intra¬ 
distance of the neighbouring plants, but here all the 
plints surrounding in the first rhizosphere has been 
considered for assessing competition effect. This will 
assume importance, especially in varied planting pat¬ 
terns,. And thus totally all the 8 plants surrounding the 
plant in rectangular and square patterns, and 6 plants 
in triangular pattern is considered for finding out the 
competition effect. Farther, the competition effect is 
assumed to be the same, with respect to direction 
of rows. 
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Plant Competition under Varying Plain Geometry 


[ < 'lit < f’/l/ 

Siient'e 


The coi^ipetition effect and algebra of the same is 
shown below : 


Reciangidar Planting 

Consider a piant ‘ A surrounded by B, C on the 
same row and D, £ vertically opposite, along either 
side and F, G, H and I diagonally, in different rows. 

If the distance between AB or AC is and the dis¬ 
tance AD, .AE be if 2 , ,then the distance between AF, 
the diagenai is 

Similarly, AH, AG and AL Assuming linear additive 
effect of competition from all the 8 plants, the competi¬ 
tion will comprise of 2 plants within row, 2 plants 
verticaiiy opposite on either side of the plant and four 
plants diagonally, .placed. .Further, assuming inverse 
linear relationship, the difierential competition die to 
varying planting pattern is proportional to 


2 2. 4 



or differential competition is 

Id, d, - 

where h is the partial regression coefficient in the 
mode! suggested by Berryh 

Square Planting 

Square planting is a particula.r case of rectangular 
planting, and here d (say), so 

the differential competition is 


b 


“4 

J 


-1=- 1 = 
^ 2d^j “ 


where b is the partial regression coefficient. 

Triangular Planting 

In triangular planting, the distance between plants 
in the same row, and the distance between rows will 
becj.nscint. So, if we consider the dififerenti'al competi¬ 
tion tor pi^nt A, on the same row, distence AB AC 

= d. 

The distance AD, .AE, AF and AG = 

^ d- -(0->0d)- = M]8£f. 

So competition 


J- 

\d 


4 “] j 

i-ilSdj"d ■ 


C-i-3-58)or 


5-58 5-58 


^ere^ b is the same p.artial regression coefficient in 

•oerrymodel. • - • 

v.-hh sorghum, crop, is grown' 

va - lakft-'per hectare under, 

varied p.aniing pattern rs shown'beldw'. The differen-' 


tial plant competition due to van'cil plaining pattern 
(second term in Berry's Model), is ciunpuicti as 
follows : 

Planting Rectangular Square f 'r iangiilai 

pattern 

Spacing (i) 7*5 50 P>‘4 PR 4cm 

(in cm) (ii) lO-O X 37-5 P>-4 {hci. 

(iii) 12* 5 X 30'0 planKaml 

bet. rows) 


^ (iv) I5*() X 25 0 

Then, the plant competition in rectangular paftem 
will be proportional to 


2. 2 ■ 4 

7- 5 50-0 '' J(7-5)~ -I (5()>- 


as per methodology, explained previously. 

That is competition h (0*3857), similarly for tnher 
rectangular patterns, it is shown in f able I, 


Taihj; I 

Differential competition effect in .sorghum, due tv 
' varying planting pattern {glplantiunit urea) 


I, Plant density of I • 33 lakh!ha. 

(a) Rectangular pattern I./B (’i'mpetitmn 

effect due to 
distance 


(i) 12-5 X 60 

4*800 

0-2^8U 

(ii) 15.10 X 50 0 

3- 333 

0- 2449 

(iii) 20 0 X 37-5 

1-875 

0-2474 

(iv) 25-0 x3()-() 

1-200 

0-2491 

(6) Square pattern 



2T-4 X 27-4 


0-2492 

(c) Triangular pattern (27 

*4 cm between 

rows and between plants in a row) 

0- 2036 

2. Plant density of 1-61 

lakh! ha. 


(a) R'ictang-ilar pattern 

L/B 

(’'om pel it ion 
ctVcct due to 



distance 

(i) 7-5x50 

6-667 

0-3857 

(ii) 10-0 X 37-5 

3- 750 

0-3564 

(iii) 12-5 X 30-0 

2- 400 

0-3498 

(iv) 15-0 X 25-0 

1-667 

0-3505 

3, Square pattern 

19-4 X 19-4 

0-3520 


(c) Triangular pattern (19-4 cm between 
,..rQv?s aiidbetween plants In a row) 0-286.3 
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For the square pattern of planting, the competition 
will be proportional to 

^^r9-4)2, 

because = ^2 — 19* 4,/.^., competition ~ (0- 3520)/>. 
For the triangular planting : 

Competition 
2 4 

_ ^4 __ 


_ 2 _ 

“ 1 ^. 4 + 21-'69 


or 0-2875 


= A (0-2875). 


RESULTS AND DISCUSSION 


Results of differential competition effect is tabulated 
in Tables I and II for sorghum and finger millet, res¬ 
pectively, for two different plant densities, under 
varied plant geometry. 

Table JI 

Differential competition effect in finger [millet, due to 
varying planting pattern {gfplant!unit area) 


1, Plant density of I S lakh!ha 


(a) Rectangular pattern 

(L/B) 

Competiticn 
effect due to 



distance 

(i) 8 X 50 

6*25 

0-3690 

(ii) 10 X 40 

4-CO 

0-3470 

(iii) 12-5 X 32 

2*56 

0-3389 

(iv) 16 X 25 

1*56 

0- 3398 

(6) Square pattern (20 x 20) 


0-3414 


(c) Triangular pattern ('20 cm between 

rows and between plants in a row) 0*2789 


2. Plant density of A-4 lakh!ha 


(a) Rectangular pattern 

(Ratio of 

Competition 


the side) 

effect due to 



distr.nce 

(i) 7-5 X 30-0 

4*00 

0-4628 

(ii) 9 X 25-0 

2*78 

0-4527 

(iii) 10 X 22-5 

2* 25 

0-4514 

(b) Square pattern (15 X 15) 

(c) Triangular pattern (15 cm between 

0-4553 

rows and between plants in a 


row) 


0-3778 


From this, it is dear that triangular pi:nting creates 
less competition, if the plants in fiVc first circle stii roiind- 
ing each plant is considered. As in triangular planting 
only 6 pl uils compete directly, wherct s in citJicr tJ e 
rectangular or the square planting 8 pl< nts ccmpclc. 
But if the spacing is too close, then even tl-c pli.ivls in 
the subsequent second circle of each plant may compete, 
and then these plants also should be considered. Even 
in that case, the triangular planting will have an edge 
over the traditional planting. Also if tl c ccanpclition 
effect is considered as some higher power of the dis¬ 
tance between plants, then in that situation the competi¬ 
tion effect between any two arrangements be'comes 
mor.e marked or distinct, and these will not altei the 
results much. Thus it appears, that triangular plant¬ 
ing has marked advantages compared to ,tr: dilional 
planting, in terms of the competition effect. 

The comp \ risen of compclilion cflecf between icctan- 
gular iind square planting has always been a contic- 
versiai one. Several workers inclL.ding Goodall-^ have 
opined that cotnpetilion effect will be low, in squaic 
planting. Donald*^ quoted several workers to emphiisisc 
that square planting will yield higher yield ;bi:l admitted 
that this was not wholly consistent. This was true 
only when direction of rows is immaterial for competi¬ 
tion effect. But Ffolliday"’ found sonic advantage in 
slight v.iriation from rectangular planting. Goodall 
while suggesting a model for plant competition consi¬ 
dered only the a.djaccnt plants on cither side, and thus 
his model always gave the superiority of square plant¬ 
ing to rectangular planting. But in computing the 
competition effect, diagonal phuits also should be 
considered. Wliilc comp.;.ring plantijig p’’.tterns, in 
rectangular planting, a pla.nt: more distant Ihii.p the 
diagonal one in square plinting, is considered for 
finding o^Lit the competition, but the nc '.rer plant, yv'r., 
diagonal plant is not considered in square, planting. 
This anomaly can be overcome only by con.sidering 
all the 8 plants surrounding each plant in boll-! the 
patterns. Hence, as per the methodology explained 
the inverse of the distances of all the 8 plants were 
considered for finding out - the competition clfcot. 
Hypothetically this method of linding conipctitioji 
effect was followed for two crops, viz., sorghujn and 
finger millet, for two population levels, under diflcrcnt 
pluiting pattern. ITerc for different planting patterns, 
the area was kept constant, and the intra. and inter- 
distance of plants was varied and the competition 
effect was comp.ited theoretically. The results arc 
tabulated in Tables 1 and M. 

The competition effect was compared at two plant 
pop-ih.tion levels. The competition cITect was more 
at higher density of plant pop i Id ion, compared at 
lower density. Also the differential elfect of compeli- 
tion due to planting patterns was more pionounccd vi 
higher density, than at lower density. This clearly 
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shows that this made of explaining competition effect, 
is in conjunction with the reality of the situation, 
basically. 

As expected, in triangular planting the competition 
effect was theoretically lower than either the rect.n- 
gular or square planting. But the differential effect 
of plant competition between square planting and 
rectangular planting was not consistent in both the 
crops. Hypothetically, different rectangular shapes 
were created, by varying the sides of the rectangle, 
but keeping the area consttant. The effect of rectan¬ 
gular shape, viz., the ratio of length to breadth of 
rectangle was found to be important. Whenever 
the ratio was very high, square planting yields less 
competition, but when the ratio was marginally greater 
than twOj the competition effect was the lower in 
rectangular planting. Again wiien the r^tio ranged 
between 1 to 1*5, the competition effect in rectangular 
pattern increased. Thus, these theoretical considera¬ 
tions suggest that there exist a optimal range of ratios 
of the rectanguLr sides, beyond w^uch zone on either 
side the rectangular pattern will yield more competi¬ 
tion of individual plants. And this ratio suggested 
from tiiese investigations was found to be somewhere 
around 2 to 2*5, at which the rectang lUr pattern of 
planting will yield slightly less competition effect of 
individual plants. 

The theoretical results, obtained from the assump¬ 
tion of the inverse relationship of competition effect 
with distance and the additive effect of competition, 
seems to expl in practical results obtained in some 
experiments. For exunple, triangular planting has 
yielded more than the conventional planting pattern 
in finger millet crop in an experiment conducted in 
summer 1976 wltu three genotypes of differing plant 
types (Subramaniam, personal comniunication). 

Also in some genotypes, in Sorghum, triangular 
planting has yielded more than the conventional plant¬ 
ing’. 

Shubeck and Young^ found increased yield by 9 
bushels/ha when planted in diamond shape, (compared 
to the conventional rectangular shape, in maize). But 
systematic and sophisticated studies with refined tech¬ 
niques are required to investigate on these aspects. 
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Thus, it appears that from this modified approach 
of computing competition effect, cqui-distant spacing 
in triinguliir pattern of pl uiting seems to have marked 
advant .ges over conventional pi inting. And in the 
comparison of rectangular and squaie patterns, it 
appeu'S rectangular pattern varying moderately 
from square pattern to yield belter results than the 
square pattern. Also it appe '.rs the results obtained 
from the trials conducted on planting patterns, 
emform more with this new tlieorctioal approach, 
omp.red to the model considering adjacent plants 
only. Further, this concept developed is more flexible 
and comprehensive, in tha.t, it lain be used to compare 
the effect of different patterns of planting, 

Hjwever in all these models the competition effect 
is ass med to be two-dimensional, while, in practice, 
it is three-dimensional, involving the other factors 
—volume of the soil, pi int ca.nopy and plant roots. 
Inclusion of th.^ factor involves investigation with 
highly sophisticated techniques under highly controlled 
conditions, which is not in the perview of the present 
study. 
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DIFFERENTIAL STAINING AND PLANT CHROMOSOMES~~A PROGRESS IN CYTOGENETICS 

U. C. LAVANJA 

Cytogenetics Laboratory, Boiany Department, University of Calcutta, Cclciitta'-1Q>CQ\9 

Abstract 

A collective review of various banding techniques developed in the recent years and 
the advances made for their improvement with special attention to plant chromosomes is pre¬ 
sented. Besides, the techniques for differential staining of sister chromatids have also been 
included alongwith the mechanisms involved in the various banding procedures, A due atten¬ 
tion has been paid on a new banding technique '0-Banding’ developed in this laboratory 
especially suited for plant chromosomes. 


PHR0M030ME Buiding has revolutionized cyto- 
^ genetics by aliowing the precise identification of indi¬ 
vidual chromosomes and p\its of chromosomes, 
struct ir.'.l and molec ilir org .nisation of chromosome, 
chromosome ch .nges during evolution, studies in 
chromosjme polymorphism, detection of structural 
changes in reconstructed kiryotypes, aneuploid identi- 
ficition, genome aiiilysis in allopolyploids, diignosis 
of chromosome re irrangements in Juim \n m dforniation 
syndroms and gene mapping with the help of somatic 
cell hybrids, detection of interspecific translocatkns in 
mause-humm hybrids, chromosome orientation and 
som .tic associ .tion in intei phase, role of hetercchro- 
m .tin in pairing and in relation to breeding value in 
tritic .le. 

Among the techniques which proved useful to 
diff.irenti..te between eu- and het.jrochromatin the 
oldest known.is based on the ability of heterochro- 
m .tic chromosome regions to form, in re ction with 
nitric acid Vwipours^ and on rel .tively extended periods 
of c.dd treatment (cold st ;rvaticn)“, what is known 
as “Special Segments or H segments”. 

Q-banding : A breakthrough in the development 
of the tec'.nique of banding chromosomes came from 
the pioneei inj studies of C .spersson et al:\ th t fluore¬ 
scent dyes such as Quinacrine Mustard (QM) affect 
selective, discrete fluorescent labelling in both plant 
and animil chromosomes. The improved prcceduie 
used by Vos:^ for pL.nt chromosomes is as follows: 

Pretreu.ted root tips fixed overnight are squashed 
in 40% axetic r.cid. The cover gl .ss is removed by 
dry ice or inve- ting t’'.e slide in absol te alcohol and 
the prepiration is air diied. Staining is ciiried o .t 
by immersing in 0*5% r q eois or adcoholic sol tion 
of Q .in .c.ine M st .rd (QM) for 10-15 min tes to 
obt .in proper staining. After rinsing, the preparation 
is mounted in distilled water and observed under 
fluorescence microscope. 

Vosa4 also used ethidium bromide in place of QM 
and'observed reduced fluorescence at the same loci 
in Vicia faba where QM gives enhanced fluorescence. 
S'.rma and N .taraj n^ used a new fluorochrome com¬ 
pound a f?/^-Benzimidazole derivative—“Hoechst- 


33258 ” for rye chromosomes. Fili^^n et alf suggested 
that the intensity of ‘Hoechst 33258 ’ cm be signi¬ 
ficantly improved by heating the mounted se .led 
slides at 120°C for 6 sec. followed by rapid cooling 
over dry ice. Vosa et all observed Quinacrine-like 
fluorescence by the alcoholic extracts of the alaloids 
from fresh roots of 8 genera from papaverf.ceae and 
ftimiriaceae. Root extract alkaloids' from Chelido- 
fiicim majus, Mudeaya cordata and Gladum flavum 
showed fl.iorescence intensity like that of QM. Other 
fluorescent stains occasionally used by some workers 
are s^’-colysinoacridine®, berberine sulphate^, 2, 7- 
di-/-butyi proflavine, DBP^o. . 

The studies of Vos^h suggested for the first'time,' the 
cl'.ssific .tion of four muin types :pf heteroch'rom,iin 
as defined by alocyclic DNA, namely; 

(а) detect ible by" cold starvation ’ effect and showing 
enhanced fl iorescence {Trillium and Vida faba type); 

(б) as {a) but with reduced fluoreseene {Tulbaghia 
type); 

(c) not revealed by chilling and showing enhanced 
fluorescence {Allium carinatum type); 

{d) as {c) b’T with reduced fluorescence {Sdlla 
sibirica and Allium cepa type). 

Banding with Giernsa 

C-Banding : V wdiiQ and observed denser 

centromeiic regions of chiomoscmes of mouse compli¬ 
ment after in situ hybi idiz .tion with ccmplcmcntai.y 
RNA of the mouse s hcllitc DNA and si'bscqucnt 
Giernsa st .ining. Folkwing t- is obscrvaticn, a 
st .ining method with Giems-a w .s developed for the 
detection of repetitive DNA wl ich is i id ly localised 
in the centromeiic 1 egicns of tie chicmcscmes^V^, 
The method followed by Vosa r.nd M uchP-i for pi' nts, 
which is more or less identical to S niner et aL^^ foi 
csntromcric hetercchiomatin in mm, is as follows: 

Air dried prepar«ations are immersed in aqi ecus 
saturated solution of barium hydroxide at re cm tempo- 
rat ire for 5 min -tes (denaturaticn), w .shed thoioi ghly, 
and inc.ibated for 1-2 his. in 2 x SSC,(0* 3 M Sodium 
chloride H- 0 • 03 M Sodium citrr.te) at 60° C (i enatura- 
tion). After washing in running dikilled water the 



256 


Differential Staining and Plant Chroinosoines 


■ (./nrcNt 
Scimoo 


matedal^ is stained with diluted solution of Giemsa 
(O'5 to 5%) in M/15 phosphate buffer at pH 6-8. 
There is one very important difference that Giemsa 
method does not discriminate between segments with 
intense and reduced fluorescence, but stains both in 
the same way. The specific staining of centronieric 
iroegions of the chromosome this way is called C-band- 
ing^^ stdning“centromeric type of constitutive hetero- 
thromatin. However, this method besides centronieric 
vbands also gives bands on the chromosome arms in 
plant systems. Various modifications of the method 
suggested include —maceration of tissue, before squash¬ 
ing in HCi547,i8^ mixture of N.HCl and 457 acetic 
acid-X-* enzyme solution (containing 5% macero- 
'Z 5 mis -f5% cellulase adjusted at pH 5- 5 with 2 N.HCl)“<^, 
.enzyme mixture (equal parts of 5% pectinase + 57 
of-cellulase and 2-3 drops N.HCi for each 5 ml mix¬ 
ture)®^ 457 acetic acid-^; denatiiration in HaOH 
(0-07M^0*LM),2^23>24,25 ureT^, different con¬ 
centrations of hot barium hydroxide solution-^, satu- 
-ratedhot (60° C) barium hydroxide, solution-’. Mok and 
omitted the barium step for bean chromosomes. 
'Schweizer-^ has proposed the following schedule for 
standard Giemsa technique for plant chromosomes* 

; Conventional air dried preparations are trans¬ 
ferred into hot 2 X SSC pH 7* 0; at room temp, or Mc- 
Hvaine Citric acid—NaglOTO^ buffer (^*2 MNa 2 HOP 4 
adjusted with 0-1 M citric acid pH 7*0) at 65° C and 
incubated for 24 hrs.* Slides subsequently rinsed in 
alcohol grades and air dried. Preparations are stained 
in fresh 2% Giemsa in M/15 Sorensen phosphate 
l>uffer pH 6-9. 

ijFiskesjo^^’^® using Allium spp. has suggested tha^ 
better bands particularly on chromosome arms can 
be obtained by storing the air dried preparations for 
2 weeks to 2 months (mitu ration) before following 
denat iration and renaturation process. Limin and 

Dvorak^^has shown that C-bands on rye chromosomes 
can be obtained by SSC treatment at temperatures as 
low as 0 °C for periods as short as 1 minute. How¬ 
ever, the barium step was essential. Kordan and 
Uncle^® obtained bands merely by hydrolysis in N • 
HCl for 5-10 min. at 60° C followed by Giemsa staining 
in Lens culinaris and Allium cepa. The technique deve¬ 
loped in this laboratory with plants involves treat¬ 
ment of air dried preparations by 0*2% trypsin solu¬ 
tion in posphate buffer pH 7- 0 at 0° C for few minutes, 
rinsing in water and stained in 2% Giemsa in phos¬ 
phate buffer pH 6-8 (author, unpublished). 

^ G^Banding : -Giemsa stained bands following mere 
saline treatment noted in intercalary segments are 
referred to as ‘G’ bands^»» Since then, the 

G-banding patterns have been obtained following a 
variety of treatments such as standard saline, NaOH/ 
HCl prior to SSC, NaOH, trypsin, etc.,^®’ heat- 
Ing39,40 and even by equilibrating in phosphate bufifer^^ 


The technique is confined mainly to animal 
systems. 

DTnted chromoscmies^'" are consistently produced in 
both BrdUand non BrdU substituted Chinese hamster 
cells after treatment with 1M Na-phosphatc solution, 
adjusted to pH 9*0 with a supersaturating amount ol 
Na.HCOa,and a temperatine of 80-95*^0. A scries ol 
changes in chromosome morphology arc produced as the 
temperature of solution is progressively increased. In 
BrdU treated cells, only G-banding and diftcrcntially 
stained sister chromatids are sequentially produced 
prior to the appearance of dots. In non-BrdU treated 
cells, only G-banding is produced bctorc dot forma¬ 
tion. In general, the patterns of dots correspond 
to the G-banding patterns. Chromatids with uni or 
bifilarly BrdU s'bstituted DNA or with normal 
DNA, require differential temperatures fl>r the produc¬ 
tion of dots. 

K-Banding : Air dried preparations (aninuii chromo¬ 
somes) are placed in 0-2M phosphate buffer (pH 
6*5) for 10-12 minutes maintained at a temperature 
of 87°C and then allowed to cool to 70°C. The 
slides are then immediately plunged into Giemsa in 
the same buffer at room temperature for 10 minutes 
Staining is pale and the observation of bands is 
facilitated by use of phase contrast microscopy 
(Dutrillaux and Lejeune, l971)‘i'h The banding 
patterns are reverse to that obtained for G-banding. 

Schweizer^'* used two DNA binding guaninc-spccific. 
antibiotics, Chromomycin Aa (CMA) and the closely 
related mithramycin (MM) as chronxusomc fluorescent 
dyes. Root tip metaphase chromosomes of three 
plants and human metaphasc chromosomes were 
sequentially stained with CMA or MM! and the DNA 
binding AT-specific fluorochrome 4'-6-diamidino-2- 
phenylindole (DAPl). In some cases a iion-ffuore- 
scent counter stain was used as cohtrasting agent: 
methyl green in conjunction with CMA, and actino- 
mycin D (AMD) in combination with DAPl. 

van de Sande etaiy* introduced another G-C. 
specific DNA binding antibiotic— Olivomycin and 
produced characteristic reverse fluorescence banding 
patterns (R-bands) on human, bovine and n>ouse meta- 
phase chromosomes. 

Banding .with Orcein 

Yamasaki^^’’obtained dilTci cntial staining ol 
chromosomes in Cypripedium dehUe by dividing the 
root tip longitudinilly in 4 parts and heating at 
60°C-80°C for 5-15 min. in a staining mixture of 
0*25% orcein, + N-HCl and squashing after cooling. 

substituted'Giemsa stain with 1*5% orcein 
in the conventional Giemsa C-banding procedure'**. 

0-Banding Procedure : In several systems as in 
plants, the banding technique has been found to be 
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of limited application because of the inherent tech¬ 
nical limit ition for air drying of solid tissue, 
one of the protocols i'or Giemsa staining, 
M)reover, plant tissue as a whole is less responsive 
for Giemsa reaction. To meet this need certain 
authors have tried Feulgen staining for banding with 
limited success*'-^. In order to overcome these limi¬ 
tations, a new banding technique termed O-baiiding 
has been developed by Sharma^^^’^^ and extended by 
Lavania®“ with orcein staining specially suitable 
for plant chromosomes. TJie method involves pretreat¬ 
ment in colchicine, fixation in acetic ethanol, treatment 
in a mixture of sodium chloride (IM) and sodium 
citrate (0-1 M) for 2-2^- hr. at 27-28°C, staining 
in aceto-orcein mixture and mounting in 4Sy acetic 
acid. Similar effect is also observed if salt treatment 
is replaced by tryptic digestion at low temperature 
(author, unpublished). 0-bands appear on both 
sides of the centromere similar to C-bands as well as 
on intercalary segments, similar to G-bands depending 
on period and concentration of salt treatment. 

T-Banding : Two new techniques of controlled 
thermic denaturation at ^TC using Giemsa and 
acridine orange in diluted buffer are decribed®^. They 
especially show a staining of some terminal regions 
of chromosomes (terminal band or T-bands). Appli¬ 
cation of these techniques to translocations, hardly 
an.ilysable by other banding techniques, allows the 
precise loc ition of juxtitelomcric break points in 
man. 

N-Banding : Nucleous orginizcis classically have 
been recognized as secondary constrictions, although 
some nucleolus organizers by observing the number 
of nuclei and secondary constrictions have been noto¬ 
riously unreliable. Because the association of nucleolus 
organizers with constitutive hetrochromatin seem to 
be a reasonable generaliz.ation, the techniques reported 
here may be more reliable means of determining the 
total number of nucleolus organizers in ohronx)somc 
compliment. 

The various banding procedures have been employed 
using Giemsa staining which involve treatment of 
conventional air dired preparations with 5% tri-chloro- 
acetic acid at 90® C for 15-30 min. followed by incuba¬ 
tion in 0* I N . HCl at 60® C for 15-90 min. or diges¬ 
tion of chromosomes with DNase and RNase^^»®^> 
incubation in 1 M NaHgPO^ (pH 4-2 adjusted with 
IN* NaOH) at 96®C for 15 min.^<> and more speci¬ 
fically for plant chromosomes incubating in 90° C 
SSC or phosphate buffer followed by incubation in 
s ime at 0® C or strong treatment with barium hydroxide 
solution followed by incubation in phosphate buffer 
at 60° C or 2 ,X and lastly the Ag-As technique 
(silver staining)*^® confined to mammalian systems 
only. 


Plant Chroniosonies 

Pericentric chroniosotne banding : Stack and CJarke^^ 
have proposed a modification of Giemsa technique of 
plants for obtaining pericentric chiomosonie bands,, 
which involves treatment of flame dried slides in 
0-i2M phosphate buffer (pH 6-8) at 94®C for 10 
minutes, followed by 22 hrs. in the same buffer at 
60°C and finally staining at room temperature. 

Cd-Bandi/ig : A new banding technique*"® for animal 
chronrosomes whicii reveals two identical dots (centio- 
meric dots Cd) at the place of centromere, one on 
e?.ch chromatid is described. 

Conventional air dired preparations which have 
been stored for 1 week at room temperature are 
incubated in Earle’s BSS medium (pH 8*5-9-0) at 
85° C for 45 min. The slides arc then stained in 4% 
Giemsa in 1/300 M phosphate buffer (pH 6-5). 

Hy-Banding : Greilhubci®^» achieved differentiation 
of preferentially staining hetercchiomatic segn-ients in 
somatic chromosomes of Allium cepa, A, carinatunif 
A.flavum, Scilla sibirica d.nd Fritilaria meleagris, when 
acetic ethanol fixed meristems were subjected to 0 -1 
or 0'2 N* HCl at temperature between 60 and 80°C 
and stained with acetocarmine. For the heavily and 
weakly staining bands the abbreviations “Hy' bands* 
and “Hy~bands” respectively have been suggested. 

Other Methods 

Takehisa®^ observed reduced stainability of H 
segments, especially in the M chromosomes of Vicia 
faba after 3-4 min treatment at 90° C with 1: 9 
mixture of IN • HCl and 2% orcein in 45% acetic acid. 
Treatment with HCl-acctic acid followed by feulgen 
staining was preferable to treatment with HCl-oicein 
and t'.ic best results were obtained after 3 min. treatment 
at 90° C. 

Mciritt®'^ in various spp. of Nicotiana obtained diffe¬ 
rential staining of late prophase chrcino.semes in tl e 
following way. Pretreated fixed roots were stored 
in 70% ethanol at 4® C for at least 3 days. The roots 
after hydrolysis in 10% HCl at 60® C, washed thoroughly 
and stained in leuco-basic fiischin until the nieristem 
turns pink. After washing and staining in r.cctc- 
carmine for 5 min. the roots were squashed in a drop 
of acetocarmine and hea.ted over steam bath for 1-2 
min. 

Differential staining of sister chromatids 

Techniques have been developed where Hocchst 
‘ 33258 ’ is combined with Giemsa staining (fluorescent 
plus Giemsa or FPG) to make permaiient Giemsa 
stained cytological preparations of differentially labelled 
chromitids. Techniques are useful for the study of 
sister chromatid exchanges and support the idea that 
the chromatid is a DNA mononeme. The method 
developed by Perry and Wolff*^^ for animal materials 
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invalves growing the cslis in the solution ol BrdU 
(Brom^deoxyuredine) for two rounds of DNA synthetic 
phase followed by proper pretreatment for chromo¬ 
some analysis and fixed in suitable fixative. Air dried 
preparations of the material are stained in Hoechst 
" 33258 ’ aqueous solution and processed as usual for 
observation in a fluorescence microscope. Sister 
chromatids now fluoresce differentially. The same 
preparations are then allowed to age for 24 hr., cover 
slips removed and the preparation incubated at 60° C 
for 2 hours either in 2 x SSC or in water, stained with 
Giemsa as usual. The chromatid that incorporated 
BrdU into both the strands of DNA helix fluoresced 
dimly and now stains weakly with Giemsa whereas the 
chromatid that incorporated BrdU into only one 
strand fluoresced brightly and now stains darkly with 
Giemsa. 

Independently of Perry and Wolff^^, Kim*^® developed 
a PPG technique in which the heating was omitted. 
After staining with “ 33258 ” Hoechst ” and observing 
in the fluorescence microscope, the preparations were 
briefly treated with alcohol, rinsed in tap water and 
stained with Giemsa. Korenberg and Freedlender^"^ 
have reported that an excellent differentiation with 
Giemsa can be obtained without a previous fluore¬ 
scent staining if the preparations are heated for 1.0 
minutes at 87-89° C in 1 M phosphate buffer, pH 8. 

Siigiyama etal^^ proposed that other photosensi¬ 
tive dyes like Thionin can be substituted for ‘ Hoechst 
33258 Lim and Alfi^^ introduced another new 
fluorescent dye 4'-6-diaraidino-2-plienylindoie (DAPl) 
replacing ‘Hoechst 33258 

For differential staining of sister chromatids or for 
the study of artificially induced sister chromatid ex¬ 
changes in plant miteriais Kihiman and Kronborg’^®, 
Schvartzman and Cortes'^^ have found that sufficiently 
good differentiation between sister chromatids could 
not be obtained by growing the roots in the presence 
of BrdU alone and have su ggested that the incorpor¬ 
ation of BrdU had to be stimulated by suppressing the 
cellular synthesis of thymidilic acid with FdU 
(fluorodeoxyuredine) an inhibitor of thymidylate 
synthetase. 

Miller, Aronson and Nichols"^ have described a 
method based on the work of Parry and Wolffs®, 
Korenberg and Freedlender®^, which yields 3-way 
Giemsa differentiation in metaphase chromosomes 
exposed to BrdU for three S-periods (or exposed for 
two S-periods and removed from exposure from the 
third S-period) by means of which all the SCEs 
occurring S^, and Sg can be accurately 

counted and distinguished from one another. 

Mechanisms of chromosome banding 

Experiments with acid-treated chromosomes indi¬ 
cate that norfiistone rather than histone proteins are 
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primarily involved in banding'-'. It !>;.s been |>iopo> 
that quinacrinc or Q-banding is due io ti differei 
in base composition of DNA along the cln tunosox 
DNA containing G-C sequences quenches lino, 
sconce and highly A-T rich DNA enhances lino; 
scence^'^’7(1^ Comings c/n/.''* laive suggcslctl ti 
quinacrinc binds to DNA by inteicM.(atii>ii willi t 
large side chain at position 9 resting in the sm 
groove of DNA. 

The thiazin dyes (inclliyJenc blue a/in c A, B ajKl 
thionine) of Giemsa bind to DNA by intercalatit 
with the phosphate groups. Associated wit ln tin's hjndi 
is a mctach]X>jnat(C shilt in the a.bs<uptic ji sjH’ctra 
the dye due to stacking (dyc-niononicr- d^'e jn'lwncr 
The weight of evidence, iiowcver., suggests t.hat ho 
Q- and G-bands are tlic result t>l* dye hiiuling 
adjacent sites on folded molecules .of .native DN 
the appropriate conditions necessary for such bindi 
depending to a great extent (.>n llie refaJhi 
ween DNA and its associated ntvnshisttnie protc; 
The major factor in C-ha,nding apj'.ej.rs to be t, 
presence of non-histone proteins that bind specifica 
to centromeric heterochromatin and prc>tcct it fro 
extraction by sodium hydroxide and salts. Tf 
results in intense staining of the CMuukIs and po' 
staining of the rest of the cliiomosi)inc”^’Idm 
and Dvoiak^^ have suggested that Ba (Oli). alters f 
chemical structure ol Jictcrochronia.iin, (ciKlcri; 
them insoluble in SSC. 

The importance of DNA protei.n linkage, as in < 
and G-banding, is noted in mccin-ba.jiding as we 
Tieatnient witli mixture t'l sodiuju clil<.>i”idc a/itl sodit. 
citrate involves removal ol'proteins from certain site 
where due to the nature of the DNA, ixvssifiiy bccau 
of the unique sequences, ti.e binding is comparative 
weak. Similarly, it allows retention of the d' 
represented by bands at sites wfierc the binding 
comparatively strong due to compact and .homogciicoi 
nature of DNA oi repetitive sequcjics. With tl 
increase in the duration of treatment, there is stc 
wise disappearance of the bands, except C-bands whi< 
disappear only alter a prolonged treatment. Tf 
is also borne out by trypsin ticatment as well, 
appears therefore that gradual rcmova.l of' iion-Jiistoj 
proteins is principally responsible for O-baJKling*^'’^^ 

A similar mechanism is probably involved in stai 
ing of the nucleolar orgiinizcr regions (N-bands) 
From the available cytologic.d and biochcmic 
data it has been suggested that tlic N-bands represe 
certain structural non-histone protei.ns spccifica] 
linked to nucleolar orginizcrs in various cukaryoi 
chromosomes^^*. 

The mechanism involved in the differential stainii 
of sister chromatids by FPG technique is that rcplac 
mentofthymineinchromosomal DNA with 5-brom. 








VoL 47, No. ,S‘ 1 
April 20, 19781 


Diljereiitial Staining and Plant Chromosomes 


259 


uiacil strongly reduces the lluorcscencc of fluorocbrome i 8 . Dobel, P., Reiger, R. and Michaelis, A., Ibid., 
dyes^'®’ 80 , 81 , 82 ^ jjie reduction of fluorescence is propor- . jj 1973, 43 , 409. 

tional to the amount of BrdU incoporated. Chiomo- 19. Tanaka, R. and Teniguchi, K., Genetics, 1975, 
tids containing unsubstituted DNA fluoresce with the ?’• ' 50, 163. 

highest efficiency, an intermediate fluorescence is 20. Takehisa, S. and Utsumj, S., Experientia, 1973, 
observed when the chromatids have one of the strands j d 29, 120. 

in their DNA substituted, and chromatids having both 21. Gill, B. S. and Kimber, G., Proc. Nail. Acad, 

strands of their DNA substituted fluoresce most Sci. (USA), 1974, 71, 1247. 

weakly. When this fluorescence is combined with 22. Hadls.czky, G. and Kalman^ L., Heredity, 1975, 
Giemsa staining, the chromatids which fluoresced 35, 371. 

dimly (bifilarly substituted) now stains weakly with 23. Schweizer, D., Ckromosoma, 1973, 4 O, 307. 
Giemsa, whereas those with a bright fluorescence 24. Natarajan, A. T. and NMarajan, S., Heredltas, 
(unifilarly substituted) stains darkly«‘»«9. The photo- 1972, 72, 323. 

lysis of the BrdU substituted DNA causes dim fluore- 25. —• and S?.rma, N. P., Genet. Res., 1974, 24 , 103. 
scence and subsequent weaker Giemsa stainability®®. 26 . Schweizer, D,, Experientia, 1974, 30, 570. 

27. Marks, G. E. and Schweizer, D., Chromosoim, 

1. Darlington, C. D. and La Cour, L., Ann. Bat., 28 . Mok, D. W. S. and Mok, M. C., /. Hered., 

1938, 2, 615. 1976^ < 57 ^ 187, 

2 . — and7. Gcw/., 1940, 40 , 185. 29. Fiskesjo, G., Hereditas, 1974, 78, 153. 

3. Caspersson, T., Farbcr, S., Foley, G. E., Kudy- 33. —, IhUl, 1975, 81, 23. 


nowski, J., Modest, E. J., Simonsson, E., ' 
Wagh, U. and Zech, L., .Expil Cell Res., 
1968, 49 , 219. . 

4. Vosa, C. G., Cfiromosoma, 1970, 30, 366. 

5. Sarma, N. P. and Natarajan, A. T., Hereditas, ' 

1973, 74 , 233. 

6. Filion, W, G., MaePherson, P., Blakcy, D., 

Yen, S. and Culpeper, A., Exptl. Cell Res., 
1976, 99, 204. 

7. Vosa, C. G., d’Amato, G., Capineri, R., Marchi, 

P. and de Dominicis, G., Nature, 1972, 239, 
405. 

8. lordanskiy, A. B,, Prokofeva-Belgovskaya, A. A., 

Badaev, N. S., Kolosova, M. O. and Zelenin, 
A. V., Dokl. Akad. Nank SSSR, 1971, 201, 
213. 

9. Moutschen, J., Degraeve, N. and Moutschen- 

Dahmen, M., Cytobiologie, 1973, 8, 112. 

10. Disteche, C. and Bontcnips, J., Chromosoma, , 

1974, 47 , 263. ' 

11. Pardue, M. L. and Gall, J. G„ Science, 1970, 

168, 1356. 

12. Arrighi, F. E. and Hsu, T. C., Cytogenetics, 

1971, 10, 81. 

13. Yunis, J. J., Roldan, L,, Yasminch, W. G., and 

Lee, J. C., Nature, 1971, 231, 532. 

14. Vosa, C. G. and Marchi, P., Nature (New Biol.), 

1972, 237, 191. 

15. Sumner, A. T., Evans, H. J. and Buckland, 

R. A., Ibid., 1971, 232, 31. 

16. Paris Conference, 1971. Standardization in 

Human Cytogenetics : Birth Defects, Original 
article series, The Nation? 1 Foundation, 
N.Y., 1972, 8 (7). 

17. Vosa, C. G,, Chromosoma, 1973, 43 , 269. 


Limin, A. E. and Dvoidk^ Can. J. Genet. 
CytoL, 1976, 18, 491. 

Kordon, H. A. and Uncle, K. A., The Nucleus, 
'\915, 18, 75. 

Drets, M. E. and Shaw, M. M., Proc. Natl. Acad. 

Sci., (USA), 1971, 68 , 2073. 

Schnsdl, W., Nobel Symposium, Academic Press, 
N.Y.. 1973, 23, 34, 

Hansen-Melander, E., Melander, Y. and Olin, 
M. L., Hereditas, 1974, 76, 35. 

Seabright, M., Chromosoma, 1972, 36, 204. 
Sumnar, A. T. and Evans, H. J., Exptl. Cell 
Res., 1973, 81, 223. 

Hecht, F., Wyandt, M. E. and Magenis, R. E. H., 
In The Cell Nucleus (Ed. Busch, H.), 
Academic Press, N.Y., 1974, 2, 33, 

Lomholt, B. and Mohr, S., Nature (New Biol), 
1971, 234, 109. 

Birner, R. and Weiner, S., Lancet, 1975, 2 , 1217. 
Vasanta, K., Jhanwar, S. C. and Rao, S. R. V., 
The Nucleus, 1977, 20, 31. 

Wang, H. C. and Muklierji, S., Chromosoma, 
1976, 58, 263. 

Datrillaiix, B. and Lejeune, J., C.R. Acad. Scii 
Paris, 1971, 272, 2638. 

Schweizer, D., Chromosoma, 1976, 58, 307. 
van de Sande, J. H., Lin, C. C. and Jorgenson, 
K. F., Science, 1977, 195, 400. 

Yamasaki, N., Chromosoma, 1956, 7, 62 O. 
Ibid., 1971, 33, 372. 

Vosa, C. a, Exptl. Cell Res., 1973, 79, 463. 
Takehisa, S., Bot. Mag., 1970, 83, 358. 

Sharma, A. K., J. Indian Bot. Soc., 1975, 54, I. 
—, Frontiers of Plant Sciences, 1977,181. 

Lavania, U. C., The Nucleus, 1977, 20, 236. 


260 


Algal Remains 


and AcTitavchs 


from Calc Zone, Pi/horagarh 




?■! D B.. Chromosoma, 1973, 4 I. 395 

;-i; M«=;;s..n<lS»ki,M., 

C' — Expl. Cell Res., 1974, 88, 88. 

56. Fanaki, K., Matsui, S. and S.isaki, M., 

Chromosoma, 1975 , 49, 357. 

57. Stack. S. M., Md., 1974, 47 , 361. 

55. Gaodpistare, C. and Bloom, S. E., Ibi 

59 , Stack. S. M. and Clarke, C. R., Can. J. Genet. 
Cytoi, 1973» 15, 367. 

6). Elberg, H., 1974, 248, 55. 

61. G.reilhnber, X, Osterr. Sot. Z., '^^3, 122, 3 . 

62. _, Die Sdttirn'issenschaften, 1974, ol, 170. 

63. Takehisa, S., .Mature, 1968, 217, 567. J 

64. Mirritt, J. F., Am. J. Bot., 1974, 61 98- 

65. Perr.v, P. and Wolff, S., Ar< 2 /«/-e, 1974, 251, 156. 
66 Kim, M. .A... Humangenetik, 1974, 25, 179. 

6-’. Korenberg, J. R. and Freedlender, E. F., 
Chromosoma, 1974, 48, 355. 

63. Sagiyama, T.. Goto, K. and Kano, Y., Nature, 
1976, 259, 59. 

69, Lim, M. S. and Alfl, O. S„ Chromosoma, 1976, 
57, 219. 


70. Kihlman.B.A.und K.onhor.g. IX. Unomo.omo. 

71. Sclwlrlznian, -1. B. and C'oitcs. F.. /A.X. I'X . 

72 MhSis'r. C- A'oacon, M. M. and Nulads.. 
W. W.. /W</., 1976, 55. 1. , filR: 

73. Comings, D.E., and Avc!im.,l-.../-..v/>r/.<.//A. 

1974, 86 , 202. 

74 Pdchmin, U. and Rigler, R.. Pnt • 

75. ’ Weisbium, B. and dc Hascth, P- U. f hrornommes 

Today, 1^973, 4 , 35. t „ j 

76. Comings, D. E., Kovacs, B. W., • j' *' 

Harris E). E’-, Chromosonia^ I >/5, 

77 . /i/rf’’l975,50,89. 

78 Avelino, E., Ok-da, T. A, and Wvandi. 1 i. ! .. 
£vp//. CW7 Rov„ 197.3, 77. 469. 

79 Pathak, S. and Arrigbi, F'. F... I ylogmift. el 

Genet., 1973, 12 , 414. 

80. Latt, S. A., Proc. nail. Acad. Set. iUSA). i.. 

70, 3395. 

81. Kato, H., Wdfmr, 1974, 251, 70. 

82. D.itrillaiix, B., Foose, A. M., Pricin'. M. and 

T.pioinie J.. Chromo.wmu, 1974, 48. 327. 


FIRST RECORD OF ALGAL REMAINS (FILAMENTOUS, SPHEROIDAL) AND ACRITARCHS 
iS pS^MBRi/n SaNGOU^^ DOLOMIIES FOBMATION of PlTHOI<A<iABH. 

HIMALAYA. INDIA 


AVINASH CH. NAUTIYAL 

DImpact}n?iu of Gsology, Ufiivei'sity oj Lucknow, Lucknow {U.P.)-, Indio 
Abstract 

The Precambrian Gangoiihat Dolomites Formation (Calc Zone) of Pithora.^rah 
ciabiy yielded algal remains (filamentous, spheroidal) of living: cyanophyccan (Ojtciilatoriaccae, 
Nostocaceae, Chroococcaceae) affinities. It also revealed acritarchs (o-rgianio-wullcd inicrn- 
plankconsj in common to sporadic distribution. The general morphologicfil characters ol the 
ancient algal and fungal (,) microfossiis are described. In addition, two new species of 
kaeridium and Sch/nmatosphaeridium (Baltisphaeridiuni gangoUhatensk sp. nov., Scbismo((*\ 
thaerldium kumauni sp. nov.) arc incorporated. Their discovery in the Calc 2j('>nc of the area 
is the nrst find of the same know’n to-date. The presence of these microorgani.snis (algal lutil 
fungal remains, incertae sedis) in the sediments assists in the reconstruction of palrornviron 
menrs during the ancient Gangoiihat oceans and dating of the Precambrian rocks. 


Introduction 

IpyriTHiN the last decade substantial data on the 
** presence of microscopic alga] remains (filamentous 
anl spdiroida!) from the Precambrian sediments of 
the hr.S.A,, Canada, Australia, Russia, Africa and 
iniii hive been piblishcd (Barghoorn and Tyler^; 
Vologdin and Drozdova®^’; Vologdin, 1966; Schopfi»;’ 
Gaisiadt and Schopf, 1969 ; Hofmann and Jackson®; 
19 ol; Schopf&B:tcic-®; Schopf, 1972; Schopf 
1973; M:C>nnelp5; Hofmann®; Maithy^^. 
Cioud-; Waiter Hofmann^; 

M iirrv and Snukhi^*), In India, however, reports on 


the algal microbiota arc still sciircc (Mailhy, 3 968: 
Srivastava, 1971; Sajujha ct oL, 1971; VcnkatachalH 
etalr^; Maithy and Shukla^^j TlicsemicroorganisJU.s 
from the Prccanibri?n sequences of the Kumaun 
Himalaya, have not been reported so frr. 

In the course of investigation on tlic prc.scncc of 
microorganisms in the Precambrirn Gangoiihat Dolo* 
mites Formation (Calc Zone) of Pithoragaih (Kumaim 
Himalaya), the calcareous sediments and non-cai- 
careous phyllites yielded microscopic algal(filamcntaus, 
spheroidal) and fungal (?) remains and acritaichs in 
common to sporadic distribution, Howeter, these 






261 


Vol. 47, No. 8 1 Algal Remains and Aaitarchs from Calc Zone, Pithoragarh 
April 20, 1978 J 


orginic remiins are not the true representative of the 
original niicrobiota at the time of deposition, as the 
roe'es hive suffered tectonic and organic metamor- 
phism. The present paper reports the first discovery 
of these niiorofossils from the Precimbrian sediments 
exposed at Chhera, Bans, south of Bans along the 
Hiunp.uii and Chandiak tract of Pithoragarh, These 
areas are confined between the coordinate 29“ 
to 29° 38' N and coordinate 80° 8' E to 80° 12' E of 
the Kumaun Himalaya. 

The general Precambrian geology of Pithoragarh 
is given by Valdiya^-'^^’-®. The Precambrian Gangoiihat 
Dolomites Formition of the Kumaun Himalaya con¬ 
sist predominantly of lim-stone, cherty limestone and 
dalomite, mignesite and phyllite. In the Pithoragarh 
region, the formation is about 700 m. thick (VaIdiya“D 
and is well known for enrichment by the valuable 
economic deposits of magnesite. The calcareous and 
siliceous units of the formation are well exposed at 
Chhera, Bans, and areas at south of Bans. They arc 
occasionally dominated by the organo-sedimentary 
structures (stromatolites) and have been assigned a 
Late Precambrian (Middle Riphean) age on the basis 
of stromatolite evidence {e.g., Baicallca group, etc.) 
(Vdldiya“5). The rocks commonly display the sedi- 
mmtiry structures of the shallow water origin 
(Valdiya.^^'“®) and consist of ejcritarchs with fungal 
remains. In addition, occurrence of the algal (fila¬ 
mentous, spheroidal) and fungal (?) remains in the 
stromitolitic sediments also indicates thr.t the recks 
are of marine, shallow tidal flat (intertidal to subtidrJ) 
deposit. 

Microfloral (Microfaunal) Distribution 

In the Chhera region, a section (12* 16 m. thick) 
of phyllites (Chhera Member of Valdiya"**) with greyish 
red purple to greyish purple colours (Rock Colour 
Chart,O^oh Soc. Am., 1963) was studied. The phyllites 
are highly siliceous and yielded algal remaiiis: Gunflin- 
tia grandis. Type A—Algal filament, Myxococcoides 
indlciis and Hiironispora sp. 

At the Bans locality, a section (334* 40 m. thick) 
of limestone interbedded with phyllite, slate, and dolo- 
mitic magnesite was studied for types of stratigraphic 
units and algal remains. The limestones (in 9-12- 
39 m thick units), in ascending order, occur in varying 
c:>lour patterns of medium grey, medium dark grey 
pale red and pale red purple and are siliceous, very 
fine to fine crystalline. They occasionally display 
ripple marks, fine laminations and stromatolites 
(lamellar and columnir types). Phyliites (in 21-28- 
6) - 80 m. thick units) occur in medium grey and greyish 
red purple colours. They are calcareous, silicious and 
frequently comprise bands of greyish red purple lime¬ 
stone. Slates (about 30-40 m. thick unit) occur in 
medium light grey (due to decomposition) to dark 


grey colours and are non-calcareovs. Dolcniitic 
magnesite and limestone (in about 106* 40m. thick 
units) of yellowish grey to medium grey coloni s censti- 
tate the topmost unit of the section. Magnesite is 
siliceous, rccrystallized to coarser crystallinity rhd dis¬ 
plays some schistosity. 

The lower 228 m. thick reck part (Nautiyal Unit) 
Nos, 8 to 20, in ascending order, Chhera Member 
consists of the following organic remains : algal micro¬ 
fossils, Gunflintia grandis, G. mimita, Types A, B— 
Algal filaments, Siphonophyciis sp. A, Hiironispora 
psilata, H. microreticulata, Myxococcoides sp., M. 
sp. A, M. indiciis, Eozygion minutum, Eosynecho- 
coccus sp. A; fungal (?) remains, Archoeorestis sp. A, 
Eomycetopsis filiformis ; acritarchs, Baltisphaeridium 
gangolihatensis. Protolei osphaeridi um problema t icum, 
Schismatisphaeridiiini kumaimi, and Trachysphaeridium 
decorum. 

The upper 106-40 m. thick section of limestone ind 
mignesite beds (Nautiyal Unit Nos. 21, 22, Hirnpani 
Member of Valdiya-®) yielded the following micro- 
flora: Gunflintia grandis, G. minute. Type C—Algal 
filament, Archaeorestis sp. A, Eomycetopsis filiformis, 
Eomycetopsis (?) sp. A, Myxococcoides indicus, Eosyne^' 
chococcus sp. A and Baltisphaeridium gangolihatensis. 

The cilcireoLis and siliceous units of the Gangolihat 
Dolomites Foi-mition, at a road side locality of about 

km south of Bins, revealed the following micro- 
flora (microfaima) in the greyish red purple phyllites 
and p Ic red purple limestone interbeds (Nautiyal 
Unit No. 63, 15-20 m. thick, Chhera Member) : Types 
A, B- Algal filament and Trachysphaeridium sp. A; 
limestones (Unit No. 64, 13-04m. thick, Hiiinpani 
Member) : Gunflintia grandis and Baltisphaeridium 
gangolihatensis ; dolomitic magnesite beds (Unit 
No. 65, 6-08 m. thick, Hiunpani Member): Gunflintia 
grandis', non-calc:arecus phyllites (Unit No. 70, 6- 08 m. 
thick, Hiunpani Member): Giwfiintiu grandis. Type 
B—Algil filament, Myxococcoides sp., Type 2 alga] 
structure of FEofmann and Jackson® and Baltisphaeri- 
diurn. gangolihatensis. 

Morphological Description 

The cyanophycean algal and fungal (?) remains (in 
common to sporadic distribution) studied were re¬ 
covered through maceration. Similarly acritarchs (in 
sporadic distribution) were also obtained through 
miceration. These microorganisms are also visible, 
with appreciable amounts of black carbonaceous 
matter, in thin sections of limestone and chert (Nauti- 
yal Unit Nos. 77, 92). The organic remains occur 
in brown, dark brown, dark grey to black colours and 
are well to badly preserved (Figs. 1-35). Generally, 
several specimens of fungal rem.^.ins a.nd incertae 
sedis microfossils (Figs, 36-38) from the organic 
residue arc well reserved and dark brown to dark 
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Abstract 

The Precambrian Gangolihat Dolomites Formation (Calc Zone) of Pithoragrah aj>prt'- 
:iably yielded algal remains (filamentous, spheroidal) of living cyanophyccan (Oscillaforiaccac^ 
Xosioraceae, Chroococcraceae) affinities. It also revealed acritarchs (orgianic-xvidlcd micro- 
piankiuns; in common to sporadic distribution. The general morphologicfll charactrr.s of the 
ancient algal and fungal (,) mi<^ofossiis are described. In addition, two new species of Balt/^f*- 
f dendium and Scn'ismatosphaeridium {BaJtisphaeridium gangoUhatensh .sp. nov., St'hisfnalos 
i la^ddium kianaunisp. nov.') arc incorporated. Their discovery in the Calc Zone of the area 
aS Lie ..rsc hna of the same known to-date. The presence of these mtcroorganism.s (algal and 
sneertae sedis) in the sediments assists in the reconstruction of palrtrenviroii- 
..itr.-s aanng me ancient Gangolihat oceans and dating of the Precambrian rocks. 


Introdvction 

IWITHIN} the list decade substantial data on th 
p.-es;nci of microscopic alga! remains (filamentou 
aril spieroidi!) from the Precambrian sediments o 
she L'.S A., Cinada, .Australia, Russia, Africa ant 
Inlia have been published (Barghoorn and TyleH 
V.>:v»giin and D.-ozdova«; Vologdin, 1966; Schopfw 
Gat^itadt and Schopf, 1969 ; Hofmann and Jackson’ 
.S.- ‘ > 2 . . 19-4: STtopf &B:tcic^ ; Schopf, 1972; Schop! 
(Tj a! . i -3, M:C>nQelFJ^; Hofmann®; Maithy^* 
N.ir.yal‘.: Coad’; Waiter Hofmann^ 

M o: A ana Si ikia'*). In India, however, reports 01 


the algal microbiota arc still scarce (Majthy, J 968 ; 
Srivastava, 1971; Sajiijha e/, 1971; Vcnkalachala 
etaly^\ Maithy and Shiikla^"). These mrcro<>rganisnks 
from the Precambrian sequences of the Kiiniaiin 
Himalaya, have not been reported so far. 

In the course of investigation on the prc.sencc of 
microorganisms in the Precambrian Gangolihat Dolo¬ 
mites Formation (Calc Zone) of Pithoragaih (Kumaim 
Himalaya), the calcareous sediments and non-cal- 
careous phyllites yielded microscopic algal (filamentous, 
spheroidal) and fungal (?) remains and acritaichs in 
common to sporadic distribution, However, these 
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orgiaic remiins are not the true representative of the 
originil niicrobiota at the time of deposition, as the 
roe’es hive suffered tectonic and organic metamor- 
phism. The present paper reports the first discovery 
of these niierofossils from the Precimbrian sediments 
exposed at Chhera, Bans, south of Bans along the 
Hiunpini and Chandiak tract of Pithoragarh. These 
areas arc confined between the coordinate 29“ 36®N 
to 29“ 38' N and coordinate 80“ 8' E to 80“ 12' E of 
the Kumaun Himalaya. 

The general Precambrian geology of Pithoragarh 
is given by Valdiya^’-'-^^f-®, The Precambrian Gangolihat 
Dolomites Formation of the Kumaun Himalaya con¬ 
sist predominantly of limestone, cherty limestone and 
dMomite, m\giiesite and phyliite. In the Pithoragarh 
region, the formation is about 700 m. thick (Valdiya"®) 
and is well known for enrichment by the valuable 
economic deposits of magnesite. The calcareous and 
siliceous units of the formation are well exposed at 
Chhera, Bans, and areas at south of Bans. They arc 
occasion illy dominited by the orgmo-sedimentary 
structures (stromitolites) and have been assigned a 
Late Precimbrian (Middle Riphean) age on the basis 
of Stromdolite evidence (e.g., Baicalica group, etc.) 
(Valdiya-®). The rocks commonly display the sedi¬ 
mentary structures of the shallow water origin 
(Valdiya 2 <*. 26 ) consist of ax:ritarchs with fungal 

remiins. In addition, occurrence of the algal (fila¬ 
mentous, spheroidal) and fungal (?) remains in the 
stroniatolitic sediments also indicates thr.t the recks 
are of marine, shallow tidal flat (intertidal to subtidrl) 
deposit. 

Microfloral (Microfaunal) Distribution 

In the Chhera region, a section (I2-I6m. thick) 
of phyilites (Chhera Member of Valdiya-^^) with greyish 
red purple to greyish purple colours (Rock Colour 
Chart, G^o\. Soc. Am., 1963) was studied. The phyilites 
are highly siliceous and yielded algal remains; Giinflin- 
tia grandis. Type A—Algal filament, Myxococcoides 
indicus and Hiironispora sp. 

At the Bans locality, a section (334-40 m. thick) 
of iiniistone interbedded with phyllite, slate, and dolo- 
mitic magnesite was studied for types of stratigraphic 
units and algal remains. The limestones (in 9-12- 
39 m thick units), in ascending order, occur in varying 
colour patterns of medium grey, medium dark grey 
pale red and pile red purple and are siliceous, very 
fine to fine crystalline. They occ 2 ,sionilly display 
ripple marks, fine laminations and stromitolites 
(limjllar and columnar types). Phyliites (in 21-28- 
63' 80 m. thick units) occur in medium grey and greyish 
red purple colours. They are calcireous, silicious and 
frequently comprise bands of greyish red purple lime¬ 
stone. Slates (about 30-40 m. thick unit) occur in 
medium light grey (due to decomposition) to dark 


grey colours and are non-calcareoL's. Dolcmitic 
magnesite and limestone (in about 106*40m. thick 
units) of yellowish grey to medirm grey coloui s cc nsti- 
tute the topmost unit of the section. Magnesite is 
siliceous, rccrystallized to coarser crystallinity rhd dis- 
plays some schistosity. 

The lower 228 m. thick reck part (Nautiyal Unit) 
Nos. 8 to 20, in ascending order, Chhera Memter 
consists of the following organic remains : algal micro¬ 
fossils, Gunflintia grandis, G. minuta. Types A, B_ 

Algil filaments, Siphonophycus sp. A, Huronispora 
psilata, H. microreticLdata, Myxococcoides sp., M, 
sp. A, M. indicus, Eozygion mimtiim^ Eosynecho- 
coccus sp. A; fungal (?) remains, Archaeorestis sp. A, 
Eomycctopsis filiformis ', acritarchs, Baltisphacridiuiti 
gangolihatensis, Protoleiosphaeridium problematicum, 
Schismatisphaeridium kumauni, and Trachysphaeridium 
decorum. 

The upper 106-40 m. thick section of limestone r nd 
magnesite beds (Niutiyal Unit Nos. 21, 22, Hirnpani 
Mmiber of Valdiya-^) yielded the following mierc- 
fiora: Gunflintia grundis, G. minute. Type C—Algal 
filament, Archaeorestis sp. A, Eomycetopsis filiformis, 
Eomycetopsis (?) sp. A, Myxococcoides indicus, Eosyne- 
cftococcus sp. A and Baltisphaeridium gangolihatensis. 

The calcareous and siliceous units of the Gangolihat 
Dalomites Forniition, at a roid side Iccility of about 

km south of Bins, revelled the following micro- 
flora (microfauna) in the greyish red purple phyilites 
and p le red purple limestone interbeds (Nautiyal 
Unit No. 63, 15 - 20 m. thick, Chhera Member) : Types 
A, B - Algal filament and Trachysphaeridium sp. A i 
limestones (Unit No. 64, 13-04 m. thick, Hiunpa.ni 
Member) : Gunflintia grandis and Baltisphaeridium 
gangolihatensis ; dolomitic magnesite beds (Unit 
No. 65, 6-08 m. thick, Hiunpani Member): Gunflintia 
grandis; non-calcareous phyliites (Unit No. 70, 6- 08 m. 
thick, Hiunpani Member): Gunflintia grandis. Type 
B—Algal filament, Myxococcoides sp., Type 2 algal 
structure of Hofmann and Jackson^ and Baltisphaeri- 
diiim. gangolihatensis. 

Morphological Description 

The cyanophycean algal and fungal (?) remains (in 
common to sporadic distribution) studied were re¬ 
covered through maceration. Similarly acritarchs (in 
sporadic distribution) were also obtained through 
maceration. These microorganisms are also visible, 
with appreciable amounts of black carbonaceous 
matter, in thin sections of limestone and chert (Nauti¬ 
yal Unit Nos. 77, 92). The organic remains occur 
in brown, dark brown, dar k grey to black colours and 
are well to badly preserved (Figs. 3-35). Generally, 
several specimens of fungal remains and incertae 
sedis microfossils (Figs, 36-38) from the organic 
residue arc well reserved and dark brown to dark 
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g*ey in c:>lonr. S:>ni 3 forms of alg^l rera-’ans (Typss 

B, G—51 unrat), b 31113 n^w, are discribed 
witi>it assijiing forma n'.mjs. F irt'ierniire, 5ve 
spicimmi of toe ac-itwca g^ms Ballisphazvidium and 
S:!ilsm 2 t 0 sp'i 22 'ilium (wit!i Bultisplmridium gungoli- 
futensis sp. n^v. and S:liism:itospii 2 ridium kumauni 
sp. nDv.) recovered of limestones and phyllites are 
new forms. 

Systematic Descriptions and Biological Relationships 

“ALGAE”, K-iyliim : CYANOEHYTA, Class: 
CYANOPHVCEAE,0 dei-: MOSTOCALES, R-.mily : 
OSGiLLATORlACEAE (S. F. Gray) Damortier ex 
Kirchner, 1898. 

Genus : Gunflintia Birghoorn, 1965 

Gxtflintia graudisB \\'g\oorn, 1965 (Figs. 1.-5): Fila- 
mints m liticilUlir, uiibranched, straight or curved, 
psilite, sept.ie viriibly spxed, cells both cq ’-idimen- 
sionil and longir than wide, individual filaments 
commenly of uniform diameter throughout but 
slightly constricted at scpt.ie, dark brown to black; 
filament di.imeter range, 2*5 to 5’5 p, cells var>ing 
in length from 6 to 14 - 5 overall length of filament 
(broken) up to 128 p. This K im.uin Himalayan 
species compares to G.grandis (Fig. 4, pt. 4, p. 567, 
B’.rghoorn and Tyler^) from the G-:nfiint Forma¬ 
tion (Middle P.ec'.mbrian) of Canada. 

G.tifllntia mln:ital^\\'g\oon'i, 1'965 (Figs. 6 - 8 ): Fila.- 
miiits straight to slig'itly curved, unbranched, septate, 
psil-ite; filament overall length up to 96 p (broken 
specimen), diameter range, 1*5 to 2>, cell length 
about in a few filaments. The recognised species 
closely compares to G. mimita (Fig. 4, pts. 6 , 8 , p. 567, 
Birghoorn and Tyler^) from the Gunfiint Formr.tion 
of Canadi, and to simib.r species (Fig. 2 a, b, p. 222, 
Walter etal?'^) from the Middle Prccambrian stiomato- 
litic iron formation of Western Australia. 

Genus : Siphonophycus Scliopf, 1968 

Siphonophycus sp. A (Fig. 9): Thallus tubular, broad, 
non-septate, unbranched, faiily long, surface shghtly 
roughened, partly folded, dark brown. Thallus 
cylindrical, sclitary, straight up to 142/x (incomplete 
specimen), 14* 50 p wide, tapering towards both ends 
( 6 /Lt, 12 ft wide). Siphonophycus kestron (PI. 8 , 
Figs. 1-3 , Schopf^^) and Siphonophycus punctatus 
(PI. 1, Fig. 5, M'.ithy^^) from the Late PiCcambrian 
of Aistralia and Zaire, respectively, differ from 
Siphonophycus sp. A in shape and ornamentation of 
filament. 

Type A—Algal filament (Figs. 10, 11); Ti ichomes 
multicellular, uniseriate, unbrr.nched, strr.ight to 
slightly bent, solitary and gregarious, loosely inter¬ 
laced. Trichomes slightly to strongly constricted at 
septa, apices (broken part) gradually attenuated, brown 
to dark brown. Broader cells of trichome in places 


strongly constricted (commonly at septa) to Icng and 
narrow cells; the latter cells seldom with lenticular or 
oval cells at the central p .rt giving a general beaded 
appearance to trichome. Septa well to poorly preser¬ 
ved, she?.tii absent. Irichomes upto 130/x long 
(broken specimen), broad cells 6 to 8 ju. wide and 14 
to 40 p long, seldom septate; narrow cells 1 • 5 to 2 /x 
wide and 5 to 26 /x long; oval cells, 6 p wide at central 
part and 9*5 to 14* 5/x long, rarely with septim. 
Type A—Algal filament shows afiixiities to Oscilla- 
torixeae as indie .ted by simple morphology, growth 
habit. In addition, partly similar to this form, the 
Middle P.ecambrian filamentous algal specimen (of 
nastocalean afii-iities) demonstrated as Gimflintia 
minuta B .rghoorn (PI. 3, Figs. 3, 7, Cioud^) also has 
distinct constrictions at septa. 

Type B—Algal filament (Figs. 12, 13) : Trichomes 
multicellular, uniseri .te, unbranched, straight, fairly 
narrow, occurring individually. Trichemes conspi- 
cuosly constricted at septa, apices (broken part) 
finely and gradually attenu 2 .ted, dark brown.- Longer 
cells and few subspherical cells connected in a row 
with fine, long and narrow cells, psilate. Septa rather 
poorly preserved, sheath absent. Trichemes up to 
80 p long (broken specimen), longer cells 1*8 to 2* 5 fx 
wide and 12 to 14 p long; subsphei ical cells, 2 to 2* 4 /x 
in diameter; connecting long and narrow cells, 1 p 
wide, about 5/x long. Type B—Algal filament exhibits 
affinities of Oscillatoriaceae as indicated by lack of 
reproductive structures and presence of simple mor¬ 
phology. 

Family : Nostocaceae Kutzing, 1843 (?) 

Type C—Algal filament (Figs. 14, 15); Trichomes 
multicellular, branched (ffalsely) in two, straight parts. 
Trichomes strongly constricted at septa, apices very 
slightly and gradually attenuated, brown to dark 
brown. All cells mure-or-Iess barrel-shaped, but 
cell at bifurcated filament broader, terminal (apical) 
cell with remnants of organic coating (dark, brown), 
longer than barrel-shaped. Septa well preserved, 
sheath absent, psilate. Trichomes upto 90/x long 
(complete specimen), commonly occurring as broken 
and isolated filament up to 68 p long, cell commonly 
3* 6 to 6 p wide and 5 to 8 /x long, cell at bifurcating 
filament Sp wide. Type C—Algal filament has some 
morphological similarity (in shape and size of cell, 
ornamentation) to moddrn nostccalean algae of the 
genus Nos toe. However, the branching (see arrow 
in Fig. 14) in the former species may be 'false as 
seldom found in the filamentous Nostocales (Fritsch«). 

Order : CHROOCOCCALES 

Family ; Chroococcaceae Nageli 1949 

Genus : Myxococcoides Schopf, 1968 

Myxococcoides, indicus Venkatachala, Bhandari^ 
Chaube and Rawat (Figs. 16,17) ; Colonies consisting 
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of 5 t 3 25 C 2 lls; cells circular, oblong and angular 
die t 3 crowding of neighbouring cells, psilate, cell 
w dl thin, dirk brown, broken and thin sheath of the 
colony attached with the cell appearing granulose due 
io agglutination of organic and mineral particles, 
cell 7 to lO /i, wide. This species closely compares 
to M.indiciis (Pi. 1, Figs. 17-19, Venkatachala etalr^) 
from the Dharwar sediments of Karnataka State. 

Myxococcoides sp. A. (Fig. 18): Cells commonly 
spheric\l to s'ubsphericd, contained in a more-or- 
less ehipsoidil cilony (rarely occurring as solitary 
c ihsj p rovided with few to 45 cells. Colony enveloped 
by thin, psiiite sheith. Cill surface psilate to slightly 
roughened, dirk brown, with diameter range, 4-5 to 
6 ft M.indicus VenkitichaU et alr^ differs from M. 
sp. A in having 1 irger cells of different shape. Myxo- 
coccoides minor Sehopf^^^ from the Late Precambrian 
rocks of Australia also has larger cePs ( 8 * 8-10-5 fi) 
emhedled in a t.iick, granular and non-Iamellated 
organic matrix. 

Gems : Eozygion Schopf and Biacic, 197j 
Eozysion w/mr/zrm Schopf and Biacic, 1971 (Fig. 19): 
Cells occ irring in pairs, spheroidal to hemispheroidal, 
coioniil, dirk brown, enveloped by a common, 
nick, orginic sheith; cell surface finely microogranu- 
lose; each cell size 7 x 4ft, orgmic sheath 1 ft thick. 
Tjiis species closely^ compares to E.mlnutum of 
Se iopf and B. icic"*^ from the Late precambrian rocks 
of Aistraiia and to similar species of Hofmann^ from 
ne Millie .P.ecamhiran rocks of Belcher Island 
Canada. 

Genus : Eosynechococciis Hofmann, 1976 
Eosynechococcus sp. A (Fig. 20 ); Ceil oblong, with¬ 
out disdnet enveiope, solitary, psilate, medium grey, 
i^amisiing of 7 minute spherical structures in a row 
inside ontheceil wall; ceU7-2/t wide and 19;. long, 
diamner of spherical structure 2 to 2*5 ft 
‘■FUNGI” (?), Phvlum: EUMYCOPHYTA (?) 

Eomycetopsls Schopf, 1953 
Eomyretopsis filiformisSzhQ^^^ 1968 (p|g 
m.^nrs with almost uniform diameter, non-septate 
unbranching, commonly gently curved, mostly clus¬ 
tered 10 rarely solitary, iigbt brown, psilate to slightly 
m.o:ogranilose (?); up to 120 ;. long, 1-5 to 3 sj 

3 ^ os^, average 2 * 0wide (25 filaments measured), 
less tnan 0*o /a thick.- This - - • 


species closely resembles 


O of Schopf^ the 

r.eNi ot Aisiraha and to the sam; species of Hof 
mtnn and JteW and Hototnns fr^The Middle 
P.ectm3r..tn rocks- of B.icher Island. 
£.m™,(I,sp A^Figs.22~24^ 

varying diameter solitqrv •«^* 
r’-eaJ''r!v k ’’ , indistinctly and 

f'® 

w« (broken steima), 


3 to 4-8/i, cell size from S-4 lo 12 ;< Ion}’., s.;* - 

branch of the filament 4-8 (o 7-2/' lotip- Schoj 
e/a/. (1977, p. 281, Figs. .3 A, B) also top .i ted dmro ■ 
ce/o/ps/s—likc orguiic, branched and sept.itc fi...- 
mjnt (of ftmgil ? idfinitics) Iroin tlie F-'te I’l ee iinbii. ’ 
rocks of Russia. 

G ^n IS : rr //luorcslis B i '“g h oo r n, 1 9 h ^ 

Archaeorestis s\\ A. (lug. 25) : Ihl nucut iulml,,. 
non-sept»te, ocoisionilly branched, cui vetl, psilcti ; 
irregiUr surface, uneven diameter duo to sliif ti:* 
widening of walls at random intervals: iilaiucm 
64ft long (broken speciiuen), width vJi>ung btus 
1*5 to 2* 5 ft. Arc/iacoresfis sc'/nvihi’icnsis BirghiS'rn- 
from the Middle Rccmibrion Gunllim i«>eks ei 
Cinrda diflers from t!ii.s species in ha,\unp, fil.mii.iw. 
of constant diimoter c.\cepl at buIlH'sc swellings, with 
rugose walls. 

iNCERTAM SliDlS 

Genus : Huronispora Birgliiomn, Idb5 
Huromsporapsilata'Bivhoovn^ \9C)5 (l-igs. 26 HH): Um 
sphreroidal, relatively thin-walled, well pstlwtc, d.nk 
brown; diameter range, 8 U> 15/t. This species t4 
Pithoragirh compares to Jl.psilatu (Tig. 5, pi. *1 
p. 568, Barghoorn and Tyler, 1967) fu ni tie <»uu* 
flint Formation (Middle P;ec imbriun) id Oiu ii". 
Canada. The Himalayan species is also simiLi to 
spherical body of Hurouispora (PI. ‘1, Tig. 1. p. 

La Berge^“) from Middle P.eeiJUbri' n el eit i4 tU* 
Ganflint District (Canada), Jfnro/ii.spora sp. I lug. 5/;. 
p. 222, Walter eta!:^^) from the Middle Ihecunluuii 
Iron Formation of Western Australia and to spheimii; ! 
Hiironispora sp. (PI. 3, lu'g. 8, Cloud'*') id’ the Gtmthtu 
Formation of Canada. 

Hurouispora microrcticulaia B irgluuu n, I9(>5 t lip.29). 
Test spheroidal, moderately tiiick-wailcd, wall imely 
reticulate (muri about 0*7 p high), dark brown; dii*- 
meter (overall size) 12 ;a. This ifinuila.yjn species 
compares closely to similar species (Tig. 5, pi. I, 
p. 568, Barghoorn and Tyler*) from tlic G inllim 
Formation of Ontario, and to Hunmispinu sp. (.|>l.*h 
Fig. 2, p.339. La Bcrge*-), with fine reticulate tuna- 
mentation, from the Canadian Ginifiint ja>rniation. 
Type 2 microstracturo (Fig. 30) : Spheroidal tc.sts 
similar to Type 2 microstructurc of llofmajut and 
Jackson^, from the Middle Precambrian n^cks td' 
BMcher Island, occur cither individually, or often 
attached to orgmic matter (Fig. 30). T est is psikite, 
dirk brown, and a dark circular spot having <>pcning 
(f-B* 5 p) is located nsar the test margin. Test diameter 
range, 7 to 20* 4 ft, w.ill thickness range, 0* I to 0* 5 y. 
Group : ACRITARCHA JEvitt, 1963 

Sab-group : Acanthomorphitae Downie, 

Evitt and S.irjeant, 1963 

• Baltisphaeridium (Eis.) Downie 
and Sarjeant, 1963 
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Baltisphaeridiiim gangolihatensis sp. nov. 

(Figs, 31-33) 

Test spherical to sub-spherical, moderately thick- 
wUled, densely microgranulose (appearing darker 
due to aggliitin'‘.tion of mineral p\rticles), rarely with 
few folds, provided with 5 to 6 thick, long and stout 
p/ocisses t\p;ring distally to blunt tip ; processes 
psilate to densely microgranulose, mostly broken in 
specinina observed, d^rk grey to black ; test diameter 
range, 33-50 to 50 /a, wall thickness about l-20/x; 
process length up to 30 /a, diameter at base 6 to 7- 20 
spicing between two processes in a specimen 18 
microgranules diameter about 0- 50 fi. Holotype speci¬ 
men (Fig. 31), test 48 X 50 ^ (Wild microscope coordi- 
nite : t'ithoragirh 70/3, 111-4/44-3); Locality: 
about ^ km. south of Bins (Gangolihat Dolomites 
Formation), Pithoragirh, Kumaun Himalaya, India. 

Species of Baltisphaeridiiim occur very rarely in the 
Precambrian sediments. Baltisphaeridiiim scitulitm 
(PI. II, Figs, 26,27, SalLijha 0 /from the Bijaigaih 
Shales (Upper Vindhyan) of Son Valley, differs from 
B. gangolihatensis sp. nov. in having smaller test (25- 20- 
31* 40/It) with shorter and shaip tipped spines (2-SO¬ 
S'50 /Along). Baltisphaeridiiim (Arhaeohystrichosphaeri- 
diurri) bohemiciim Konzalova, 1972 (PI.V, 12, Konza- 
lova^^), of the Upper Proterozoic grywacke of 
Bohemia, also has shorter, thinner a.nd more nimber 
of psilate spines (processes). 

Sub-group : Sphaeromorphitae Downie, Evitt, 

and Sirjeant, 1963 

Genus : Schismatosphaeridium Staplin, Jan- 

sonius and Poccck, 1965 
Schismatosphaeridium kumaun i 
sp. nov. (Figs. 34, 35) 

Test spherical to siib-spherical, moderately thick- 
walled, finely punctate, rarely with folds ; with a cir¬ 
cular pylom bounded by a thin rim, brown in colour; 
test diameter range 69- 50 x 80- 50 /a to 69- 50 x 83 /a, 
wall thickness, more than 1 g.; pylom 18 to 19 /a, rim 
around pylom 0- 70 /a; diameter of pits 0- 50 /a, spacing 
between pits about 0- 70 /a. Holotype specimen (Fig. 34) 
test 69-50 x 83/A (Wild microscope coordinate: 
Pithoragarh 8/2, 111-8/37-80); Locality: Bans 

(Gangolihat Dolomites Formation), Pithoragarh 
Kumaun Himalaya, India. 

Schismatosphaeridium hhimai Vcnkatachala and Rawcit, 
1872 (PI. 1, Figs, 11, 12, Venkatachala et al}'^)Jrom 
the Bhima sediments (Late Cambrian) of Karnataka 
State, differs from 5. kumami sp. nov. in having smaller 
size (test 16 x 18 /a) with a small pylom (6-10 /a) and 
smooth test wall. Schismatosphaeridium sp. (PL I, 
Fig, 12, Vishwanathiah et of the Kaladgi Basin 
sediments (Late. Proterozoic to Lower Cambrian), also 
differs in having smaller test (10-1 2/a), smaller pylom 
(2 /a) and granulose test wall. 


Inceratae sedis Type-1 (Fig. 36) : Test more or less 
disk- shaped, thin-wdied, densely microgranulose, 
will with folds ; size of miin body, 45- 50 x 50- 50 /a; 
length of extension, 48 /a, diameter at base and top, 
21 -50/a; diameter of microgranules, less th^.n C-50/a. 

Fungal remains (Figs. 37, 38): Several oval (fi ngal 
spores, Fig. 38)and long, filament-like (Fig. 37), septate, 
bodies suspected as fungal in origin were recorded. 
Measuiement of a fungal remain (Fig. 37): oval size, 
98- 50 /A, length of septate body, 68 a, maximi m 10- 80 /a 
across; size of constricted thin tube, 1-20 x 13- 20 /a: 
size of oval body, 6 x 15-60 /a. 

Paleoenvironment 

The limestones of the Gangolihat Dolomites Foima- 
tion are occasionally dominated by stromatolites. In 
addition, fossil blue-green algae, refei table to two of 
the five modern Cyanophycean orders are well repre¬ 
sented in the micoflora of Pithoragarh. These mierc- 
organisms represent the photosynthetic nature a.nd their 
association with the algal-stromatolite-bearing c?.lcr.- 
reous units indicates that the microbiota represents 
a shallow water assemblage, possibly preserved close 
to the sediment-water interface (Schopf,^^-; Natitiyal^'^). 
In addition, the reddish colour in limestones (pale red 
to pale red purple) and phyilites (red purple to greyish 
purple) of the Calc Zone is due to presence of ferric 
iron oxide or hydroxide, suggesting partly oxidising 
conditions (Grim®) in the photosynthetic environment 
at the time of deposition. 

Age Assignment 

The Gangolihat Dolomites Formation has been 
assigned a Late Pfec.ambrian (Middle Riphean) age 
on the basis of Indian stromatolites’ correlation with 
that of Russia (Valdiya'*^^"'”®), although Valdiya^*’' 
acknowledged the dating of sediments by stromato¬ 
lites as disputivc subject. Moreover,' the North 
American geologists have expressed doubts in world¬ 
wide correlation of Proterozoic rocks using stromato¬ 
lites (Cloud and Semikhatov,^; McConnelP«; 
Hofmann’). However, it is interesting to note that 
the microflora of the Calc Zone is dominated by the > 
filamentous and spheroidal procaryotic microorganisms 
commonly referred to cyanophycean families (Oscil- 
litoriaceae, Nostociceae, Chroococcaceae), like the 
Middle Precambrian microbiota of the Gunflint For- 
rnuion (2,000 m.y.) and Belcher Island (1,700m.y.) 
of Canada, and of the stromatolitic Iron Formation 
(2,000 m.y.) of. Western Australia (Barghoorn and 
Tyler^; Hofmann,® Walter etai.^^). A good number 
of microorganisms reported in this paper are either 
new genera and species or long time ranging (Middle 
to Upper Precambrian) forms and cannot be used 
for dating of Proterozoic rocks (upper sequence). 
However, the Middle Precambrian microorganisms 
{Gmflintia grandis, G, mimta, Huronispora psilata. 
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H. mleroTeiiculata, Myxococcoides indicus, Pwtoleio-^ 
sphaeridium probkmiticim, Trachysphaeridium dacorum) 
occir appreciibly in the Gangolihat Dolomites Forma¬ 
tion. In addition, the gmara Archaeorestis and Eosyne- 
chococcus have been reported from the Middle Pre- 
cunbrian rocks of southern and northern Canada. 
Firthermore, the Cilc Zone microfloral assemblage 
of Pithoragrrh does not compare with the Lower and 
Upper Precimbrian assembl.’.ge reported from Africa, 
U.S.A., Aistralia, Rissit, western Eirope, China and 
India. It is certainly more advanced than the Lower 
P;ecimbri?n (Fig Tree Formation) microbiota of 
Africa (3,200 m.y.) but less advanced than the Upper 
Precimbrian (1,000 m.y.) microflora of Australia 
(SchopF9; Schopf and Blacic^). It seems that ^ the 
Gmgolihat Dolomites Formation falls somewhere 
between these two time periods, and may be of 
Middle Precambrian age on the basis of microfloral 
assemblages. 
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INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY 


International Newsletter of Chemical Education- 
Newsletter No. 8 is in the press for publication in 
April 1978 and will be available free of charge 
from the Secretariat: Dr. P. D. Gujral, Assistant 
Secretary; Publications, Bank Court Chambers, 
2-3 Pound Way, Cowley Centre, Oxford OX 4, 
3 YF, UK. ; !| / •( 

Highlights of Newsletter No. 8 —^A major part 
of this issue of the Newsletter is devoted to 
reporting the outcome of a preliminary Survey of 
Chemical Education in 23 developing countries 
carried out by Prof. C. N, R. Rao, Chairman of 
lUPAC Committee on Teaching of Chemistry. 
Chemistry is highly popular amongst college/univer¬ 


sity level students in most developing countries— 
first choice in 12 countries and second choice in 
5 countries. How^ever, lack of trained teachers, 
and training facilities for them; and of equipment 
and chemicals for undergraduate students results in 
inadequate laboratory training of students. Chemis¬ 
try courses in most countries are undergoing a 
certain degree of modernization but international 
cooperation is needed in the training of teachers 
in modern teaching methods. The report wa*; 
discussed at the UNESCO-IUPAC International 
Symposium on Chemical Education (Ljubljana, 
Yugoslavia: August 1977) and the recommendations 
emerging are also included. 
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LETTERS TO THE EDITOR 


ON THE FEASIBILITY OF OSCILLATORY 
FLUXES IN MEMBRANE TRANSPORT 
IN THE LINEAR REGION 

Study of oscillatory processes has aroused considerable 
interest in recent years,on account of its biological 
implications. The conclusion arrived at from the dis- 
cus-sion.*^’"^ of the stability of steady states is that oscil¬ 
lations are possible only in the non-linear region. 
Caplan and MikuleckyS have shown chat oscillations 
in the linear region can be possible only if the cross 
phenomenological coefficients have signs opposite to 
each other. Now the question arises if it is possible to 
create conditions in the linear region such that the 
cross phenomenological coefficients have signs oppo¬ 
site to each other which means violating Onsager’s 
reciprocal relations. It is this question that has been 
examined in the present communication using the for¬ 
malism of Network Thermodynamics<J and it has been 
concluded that oscillatory fluxes are not possible in a 
purely dissipative system in the linear region. It may 
be mentioned here that some workers like Bresler and 
Wendt*^ have raised some doubts on the general vali¬ 
dity of Onsager’s reciprocal relations while some 
othersS’i^ have contradicted it an(Lpointed out inaccu¬ 
racies in their argument. 

A dissipative two flux-two force irreversible pro¬ 
cess described by the linear phenomenological relations 

(;■.)-(S;:) (S) i" <” 

between fluxes Jj, Jo and conjugate thermodynamic 
forces Xo where the coefficients Lij. are the pheno¬ 
menological coefficients, can be represented by a two port 
/^—network shown in Fig. 1. Ys in Fig. 1 are conduc¬ 
tances. From simple network considerations we can 
write Ys in terms of phenomenological coefficients 


Y^ m “h L^o ( 7 ) 

Yo = — Ljo (3) 

Yg = Loo + Ljo (4) 

Now if Li 2 ^21’ network shown in Fig. 1 
should have a constant current source I = (L.^^—^12^ 


Xi (shown by the dotted lines in Fig. 1), which means 
that the linear phenomenological relations (1) would 
no longer represent a purely dissipative process. The 
conclusion therefore is that for a purely dissipative 
irreversible process the Onsager's relations. 


Iio rr (5) 

have to be obeyed in the linear region. Since irrever¬ 
sible transport processes through membranes have to 
be dissipative processes the condition 


^12 ^21 ^ ^ (^) 
for oscillatory fluxes cannot arise in the linear regibn. 



Fig, 1. A A-network representation for the linear 
phenomenological relations (equation 1). 
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Letters to the Editor 


r Curre7it 
L Schnca 


MASS SPECTRAL FRAGMENTATION PATTERN 
OF SOME COMPOUNDS OBTAINED BY 
REACTION OF PHENYLENEDIAMINES 
WITH ACRYLIC ACIDS 

In a previous communication'^ we have reported the 
formation of some new nitrogen hetero'c^j^cles obtained 
by the reaction of phenylenediamines with acrylic and 
methylacF/lic acids in the presence of PPA. The struc¬ 
tures of these compounds were assigned on the basis 
of their spectral analytical evidence. Their mass spectra 
apart from giving the molecular weights present some 
interesting fragmentation patterns which are discussed 
here. 

The mass spectrum of I, (M 244) shows a peak at 
m/e 229 CM-CH.^) and at m/e 201 due to loss of 
carbon monoxide. Further, I undergoes a cleavage 
as shown followed by loss of C.^H- to give a frag¬ 
ment corresponding to m/e 215 which loses CO to 
give the peak at m/e 187. 



Alternatively, the fragmentation could occur as 
follows. 



rrVe / 29 





-CO 


na/e 187 


m/e 215 


The fragmentation in case of the compound III 
could be explained as indicated below : 



In the case of^ the compound IV the following 
fragmentation scheme could be envisaged. 


A retro Diels Aider reaction possibly occurs giving 
NH+ which by loss of accounts for the peak at 

NH- 

\/ 


!l 

O 

M-^ - C:M, 

m/e 201 which on loss of CO gives the peak at m/e 
1-2 and loss of CH,'gives m/e 187. The peak at 
m/e 69 corresponds to the fragment CH 3 -C-CO 

CH, 

J^ich eliminates CO to give the C 3 H 5 peak (m/e 

The appearance of the various peaks in the mass 
speotrum of II could be rationalised by the following 

fragmentation pattern, ^ 



M 


M 
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Tlianks are due to Professor H. Biid 2 ikiewic 2 , 
W. Germany, for the mass spectra. 

Institute of Science, J. R. MERCHANT. 

Bombaly 400 032, 

Jdtfuary 20, 1978. 


Merchant, ]. R. and Chothia, D. S., Indian /. 
Chem., 1973. 13, 814. 


INDIRECT QUANTITATIVE COMPLEMENT 
CONSUMPTION ASSAY 

Introduction 

One of the major advances in the area of com¬ 
plement lixacion has been the development of 
improved complement fixation procedures for the 
detection and estimation of antigen and antibody. The 
main stream of contribution has been based on 50% 
hemolytic unit of complement which has 

been detined as the reciprocal of the volume of anti' 
scrum which fixes 50 out of 100 employed in 

die optimally reactive dilution of antigen''. However, 
the unit thus defined has relevance with reference to 
the test system used and has not been conducive to 
he considered on absolute terms. In addition, one or 
both of the antigen or antiserum arc often anticoni' 
plementary and give rise to non-.specilk complement 
fixation. The above definition does not clearly exclude 
these events of complement consumption. Tn our work, 
we have established a rest .system which gives rise to 
quantitative complement fixation analysis and this i.s 
conducive to a definition of complement fixation unit, 
which, though not absolute, is qcantitative. In wost 
immunological systems, the antigen is often anti- 
complementary; the antibody is sometimes antkomplc' 
mentarly and at times both antigen and the antibody 
have anticomplementary activity. In such cases, the 
use of our system makes feasible quantitation of com' 


plement consumption due to antigen alone, due to 
antibody and due to antigen plus antibody and thereby 
wc can determine the specific consumption due to 
antigen antibody interaction. 

41 aterials and- Method 

Diluent : Isotonic Veronal buffer with 0-0005 M 
MgCL, 0*00015 M Caclo and 0*1% Bovine Serum 
Albumin. 

Complement (C) : liyophilized guinea pig serum, 
obtained from Cappel Laboratories. The lyophilized 
complement was reconstituted to ihe original volume 
using the diluent purchased from Cappel Laboratories. 
Aliquot volumes were stored at -20° C. 

Hemolytic antibody (A) : Rabbit antisheep erythro- 
dyte serum was purchased from Colorado Serum Com¬ 
pany Laboratories. 

Sheep Erythrocytes (£) : Sheep Red Blood Cells 
(SRBC) preserved in Alsevers solution was obtained 
from Colorado Serum Company Laboratories. 

Well washed SRBC are suspended 2% in diluent. 
Hemolysin is diluted 1 : 32 to 1 : 8192 by serial 
dilution. To each tube is added an ecjual amount of 
Sheep Red Blood Cells to obtain a 1 % suspension. 
After incubation for 30 minutes at room temperature, 
one agglution unit of sheep cell hemolysin titration is 
determined (Table I). 

Quantitative complement fixation analyses were 
performed as follows. Four sets of serial dilution of 
complement were incubated overnight at 4° C: one 
set with known amount of antigen in all the tubes: 
the second set with appropriate dilutions of antibody; 
the third set with both antigen and antibodly in the 
same dilutions as used in the first two sets; and the 
fourth set with diluent as control. The next day, to 
all the tubes were dispensed a fixed amount of sensi¬ 
tized fSSRBC) to one agglutinating unit and reactioo 
mixtures were incubated for 30 minutes at 37° C. At 


Table I 

Determination of units of agglutination of 1% SJ^BC titrated against anti-SREC 

Dilution of anti-SRBC 

1:32 1:64 1:228 1:256 1:512 1:1024 1:2048 

SRBC + anti-SRBC + -f + -f @ 

Units cf Agglutinr.ticn 16 8 4 2 1 ^ J 


@ indicated 1 agglutinating unit, 
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Table H 

Determination of units of complement 


Dilution of Guinea-pig Complement 


IVCCLCHUll t 

1:32 

1:64 

1:128 

1 :256 

1 :512 

1 : 1024 

I : 2()4S 

1:4096 

C' + Ag + SSRBC 

4- 

4- 

4- 

4- 

4- 

© 

- 

- * 

C' -h Ab -f SSRBC 

+ 

4- 

4- 

4- 

4 . 

4- 

© 

- 

-r Ag + Ab -f- 
SSRBC 

+ 

4~ 

© 






C' d- diluent -f SSRBC 

4- 

4- 

4- 

4- 

H- 

4- 

© 

- 

Units of Complement 

64 

32 

16 

8 

4 

2 

1 

1 


0 indicated positive for 5C% hemolysis. 


rhe end of the incubation period hemolytic activity 
giving rise to at least 50% lysis of SSRBC was 
determined. 

Quantitation 

We define 1 unit of complement as the least amount 
of complement required to lyse 50% of \% SRBC 
sensitized to 1 agglutinating unit. As shown in Table 
II, this unit is determined from the fourth series of 
tubes which have C as control by finding 50% hemo¬ 
lytic activitjy. Similarly, we can determine the end 
points of the other three series of tubes as illustrated 
in Table 11. 

The specific complement fixation due to antigen 
antibody reaction =: where, 

and C' are units of complement consumed in the 
presence of antigen plus antibod'y, antigen alone, and 
antibody alone, respeaively. As per Table II, for 
example, specific complement consumption due to 
antigen-antibody interaction! = (16-1) — (2—) — 
(1-1) rr 14. For rhe sake of convenience serial dilu¬ 
tions of complement have been considered. Instead, 
increasing dilutions of complement may be used to 
determine intermediate units of complement. 

Discussion 

The definition of one unit of complement helps in 
quantitating the amount of complement . consumed 
by specific antigen antibodjr interaction. This 
aids in several assays where the antigen is anticom- 
piementary, particularly in the case of tumor antigens. 
In defining the unit of complement, we have taken 
in account one agglutinating unit of SRBC which 
also quantities of amount of antibody coating the 
ipdic^tor SRBC. This ensures reproducibility of the 


amount of antibody on SRBC for all tests and hence 
assures uniformit/y in indicator cell .sensitivity and 
standardization of Sheep Red Blood Cell Iy.sis. 

The Univ. of Kansas EngikOLAI C. KrisiinaN. 

Medical Center, Lehla Kklsmnan. 

College of Health William R. Jewell. 

Science and Hospital 
Rainbow Boulevard at 39th, 

Kansas City, Kansas 66103, 

U.S.A., 

November 21, 1977. 


1. Wallace, A. L., Osier, A. G. and Mayer, M. M., 
Quantitative Studies of Complcmcnt-Fixatino. 
V. Estimation of Complement Fixing Potency 
of Immune Sera and Its Relation to Antikxl'y- 
Nitrogen Content. /. Immun., 1950, 65, 661. 


POST Harvest induced changes of 

DIOSGENIN IN COS'!US SPECIOSUS SIMS 
COSTUS speciosus Sims (Family—^Zingiberaceae) is 
considered to be the potent source of diosgenini'2 
SannS et al. found that diosgenin content of this plant 
is lowest in the dormant rhizomes (0-63%) and 
highest at early flowering stage (2-61%). The 
post-harvest infcrdase of 5 to 15% in the 
steroidal sapogenin from fresh tuber of Dioscorea 
belizensis on its incubation, with water under defined 
condition have been reported by Blunden and Hard- 
man^. Incubation of the harvested tuber of Dioscores 
deltoidea and whole seeds of Trogonella foenumgrae- 
cMi, wih indole 3 acetic acid and gibberelic acid 
increased the sapogenin yield upto 35%5.. 
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For systematic study of the effect of incubation on 
Costus rhizomes we grew, in our garden, plants from 
rhizomes collected from Khandala hills in Maharashtra. 
Rhizomes harvested from plants 60 days old 22" tali 
on 11--8~1977, giving very high increase in diosgenin 
content on incubation, is reported in this short com¬ 
munication. 

Thin slices of freshly collected rhizomes were incu¬ 
bated with water and dilute solutions of growth regu¬ 
lator for 24 hours at 37° C and then analysed by the 
colorimetric method of Akira Akahori® and modified 
by Patel’5'. Results of this experiment are given in 
Tabjle I. The table shows that the diosgenin* content 


Table I 

Diosgenin content of Costus speciosus rhizomes 
on moisture free basis 



Per cent 

Procedure diosgenin 

Per cent 
increase 

over 

control 

1. 

Fresh tuber without inqubation 




(control) 

1-366 


2. 

Incubation with water 

3*503 

156*44 

3. 

Incubation with 2 ppm lAA 

3*234 

136*74 

4. 

Incubation with 20 ppm lAA 

3-725 

172-69 

5. 

Incubation with 200 ppm lAA 

4-460 

226-50 

6. 

Incubation with 1 ppm GA 

3-234 

136-74 

7. 

Incubation with 10 ppm GA 

3*195 

133-89 

8. 

Incubation with 100 ppm GA 

3-946 

188-87 

9. 

Incubation with 1 ppm 2 4-D 

4-081 

198-75 

10. 

Incubation with 10 ppm 2, 4~D 

4-235 

210-02 

11. 

Incubation with I00ppm2,4-D 5*050 

269-69 


lAA = Indole 3-acetic acid, GA = Gibberellic acid, 
2, 4--D — 2, 4 dichl^ro phenoxy acetic acid. 


1*3% in the control increases to 3*5% with water 
incubation and to 5*0% on incubation with 2, 4—D. 
The Maximum increase in yield is 270% over the 
control. 

Department of Pharmacognosy C. S. SHAH. 

L.M. College of Pharmaciy, G. C. BHAVSAR. 

Ahmedabad-9, A.. SBTH. 

October 3/ 1977, 
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ANTHRACENE DERIVATIVES IN LEAVES AND 
FRUITS OF CASSIA ALATA 
Cassia alata (Family—Ceasalpinaceae) is a native of 
tropical America but is now widely distributed in the 
/topics e.g. in Western and Eastern AfricaL It is a soft 
wooded shrub up to 15 feet high. The fruits of this 
plant consist of a pod of up to 6 inches long contain¬ 
ing 30-60 seeds. 

Reduced anthraquinone compounds arc reported to 
be present in leaves- and quinone pigments^ in roots 
of Cassia alata. Laxative action* of leaves has been con¬ 
firmed by animal experiments'^. The perusal of litera¬ 
ture has revealed that there is no report on active 
constituents of fruits of this plant. In view of cathartic 
values of anthraquinones, both leaves and fruits of 
Cassia alata were systematically examined for the pre¬ 
sence of anthraquinone compounds. 

Experimental 

Anthracene derivatives isolated from leaves 

and fruits of Cassia alata are listed in Table 1. 

Table I 

Nature and concentration of anthraquinones compounds 
isolated from leaves and fruits of Cr.ssia alata 

Free % w/w Agly- % w/w Total 
oxidised dry wt. cones diywt. 



aglycones 

(present 
as ilycc- 
sides) 

dry wt. 

Leaves 

Alee 

0* 1 Rhein 

0-1 0-2 


emodin 

Aloe 




emodin 


Fruits 

Rhein 

0*3 RJ-ein 

1-0 1-3 


Aloe 

Alee 



emodin 

emodin 



Emodin 

Emodin 



Procedures for extraction of free and combined anthra- 
quinones from leaves and fruits of Cassia alata were 
similar as Cassia siainea^. Extracts were examined by 
thin layer chromatographic processes and separated com¬ 
ponents were isolated by preparative thijj layer chroma¬ 
tography®. A colorimetric method® was used tp 
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maze the fret and combined anthraquinones. Results 
are summarised in Table L It is obneiuded that anthra¬ 
quinones are present relatively in higher quantity in 
fruits than leaves of Cassia alata and hence fruits will 
exert more laxative action than leaves. 

Faculty of Pharmaceutical Sciences, P. P- R^^l- 

Ahmadu Bello Universin’, 

Zaria. Nigeria. W. Africa, 

December 26, 19”". 

1. Irvine, F. R., \X'oody Plants of Ghana, Oxford 
University Press, 1961, p. 281. 

'? Hauptmann. H. and Lacerda Vazario. L., Am. 
Chem. Soc.. 1950, 72. 1492. 

Tiwari. R. D. and Yadava, O. P., Planta medtcch 
lO'l, 19, 299. . ^ . 

4. Tharcillo. A.. Anais Paculdache farm, edontol. 

Unir. Sao Paulo, 1949, 7, 105. 

5. Rai, P. P., Curr. Sci. (in press), 19"cS. 

(5, _. Turner, T. D. and Greensmith, S. L.. 

J. Pharm. Pharmacol, 19"'4. 26, ■:'22. 


DISCOVERY OF ASCARIS LUMBRTCOIDES OVA 
IN PERIPHERAL BLOOD OF MAN 

Linnaeus^ was the first to identify Ascark lumhrL 
coides, the biggest and the commonest round worm 
resident in human beings. In 196 /, the World Health 
Organisation- Expert Committee on control of ascaria- 
sis estimated that approximately one out of every four 
people in the world population is infected with this 
parasite. However, in a recent survey carried out bly 
Veerannan-' around Madras, South India, the preva¬ 
lence of Ascaris lumbricoides in a mixed population 
was found to be 10*62'^. Much work on the 
epidemiology of ascariasis has been done, in view of 
the impact this disease has on the health of the popu¬ 
lation. Infection is effected by swallowing ripe eggs of 
Ascaris along with contaminated food or water. 
Infeaion may also occur by inhalation of desicated eggs 
in the dust reacliing the pharynx and swallowed. Ferti¬ 
lised eggs measure normally 60-75 g by 40-30 jj. and 
are easily identified by charaaeristic mammilated albu¬ 
minous outer layer, with a clear inner shell and the 
enibr 5 'o inside, whereas, unfertilised eggs, measuring 
approximately SO u in length by 55 g in bredth are 
highly irregular, opaque, narrower and eliptical with¬ 
out a definite shape as described by Lysek-^. A detailed 
account on some abnormal eggs of Ascaris lumbri¬ 
coides has been given by Mamda^. In view of the 
morphological abnormalities, unfertilised egg's are 
more difficult for a beginner to identify. It has been 
estimated by Brown and Cort® and Augustine et alA, 
that the eggs per gram of faeces for ea^h adult female 
worm is not less than 2,000, 


Though the normal habitat of Ascaris hiinhiicouftr 
is the alimentary tract of man, adult worms and larva'* 
have been found in unusual organ.s as well as in blond 
stream (Boettiger & Werne^, Hotta & Dclfim'b Sin-ent''*. 
Phan^b Costa et Tiwary and PrasiuU*'). However 

imferril.sed ova and fragments of Ascaris ova were 
accidentally observed microscopically for the first time, 
in blood smears while screening the slum dwellers for 
microfilaria larva. Out of 400 samples of blood smears 
examined, only 2 contained unfertilised ova ahuig 
with fragments, whereas, 39 showed the presence ot 
fragments only. This will come as a great surprise to 
many and will constitute a valuable addifiori m the* 
existing knowledge of Medical ParasitologV. 

The occurrence of unfertilised ova of Ascaris in 
blood was further confirmed by examinii'g the stool 
samples of the suspected cases, during an inresrinal 
parasitic and liiarial survey of slum dwellers in Sai- 
daper and Guindy in Madras, South India. In stool 
samples, unfertilised ova occurred ailong with ferti¬ 
lised ova in more than 75% of the positive cases, 
whereas, fragments and unfertilised ova alone were 
observed in blood smears examined for microlilaria 
larva. The unfertilised oya were without albuminous- 
capsule and were identical with those illiistratctl bv 
Keller^'b 

On examining the available literature, it was found 
that so far there is no record of occurrence of Ascark 
ova in the peripheral blood of man. In order to elimi¬ 
nate the possibility, that the occurrence of fragments and 
unfertilised ova in blood smear might be due to conta¬ 
mination of the left hand lingers, ({rom which blooil 
samples were fir.st collected bV pricking with i.terilised 
needle), blood samples were also collectetl by prick¬ 
ing the right hand finger as well as from the 'VubiraU 
vein. As was done earlier, thick and tliin .smears w<'‘r,‘ 
prepared and stained with eosin. Microscopic exami¬ 
nation of the blood samples collected both from the 
right hand fingers and the ’Vubital" vein also showed 
the presence of fragments and unfertilised Ascaris ova 
as illustrated in Fig. U 

During the cycle of development of Ascaris in man, 
as described by Stewart^^T the larvae liberated by the 
hatching of the embr.yonatecl eggs in the small intes- 
tine are known to penetrate into portal circulation. 
After a brief sojourn in the liver, they pass througli 
the right heart into the lung and undergo further 
development in the capillaries from there they pass to 
the air vesicles, up the trachobfanchial tree, down the 
oesophagus into stomach and small intestine, where 
t ey develop into adult worms. Phanii observed Asedrk 
eggs in various stages of development in liver and he 
e leve that a^ult Ascaris migrating from the inren- 
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Stine to the liver deposit eggs there, which developed 
and embry.onated and may give rise to the occurrence 
of larvae in the liver, lungs and heart. Therefore, it 
is possible that Ascaris ova observed in various stages 
of development in the different organs by Phan^ ‘ 
might have entered the general circulation and reached 
the peripheral blood, as observed during the present 
parasitic survey. This belief is further confirmed by the 
Jindings of Zahawi and Ovanessian’^, who reported 
an interesting case, in that adult Ascaris worm changed 
its route and entered the general circulation. Similarly, 
bullebdrn^ ^ has shown that Ascaris larvae were dissenii- 
natel by the blood stream and that they reached the 
arteries from the veins, through the capillaries. Recen- 
riy, Costa et and Tiwary and Prasad^found adult 
Ascaris in the right ventricle and in common bile duct, 
respectively. It has also been observed that in very 
heavy infestation, the larvae may even be excreted in 
urine. Disturbances have also been reported due to 
the presence of Ascaris larvae in the brain, spinal 
cord and kidneys. 



Fig. 1 


In view of the fact that 39 out of 400 blood smears 
examined were containing fragments of Ascaris ova, 
these observations cannot be considered as stray occur¬ 
rences. But it is not known, wbly fragments and unfer¬ 
tilised ova of Ascaris alone (unlike fertilised ova) are 
observed in peripheral blood of man. These observa¬ 
tions may form the basis for detailed further studies 
to ascertain whether or not there is any regular life 
cycle of Ascaris in the blood of man. However, it is 
believed that the discovery of Ascaris ova in blood 
might throw some light in evolving new treatmeat 
methods to control the most common helminthic 
disease of. man. 

My sincere thanks are due to Dr. Jeyapaul Azaraiah, 
Lecturer in Zoology, Zoological Research Laboratory, 
University of Madras, for the help rendered in the 
preparation of microphotograph of blood sihears. 


Medical Biologist, K. M. VEERANNAN. 

Water Analysis Department, 

King Institute, Guindy, 

Madras 600 032, 

]uly 27, 1977. 
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A NEW SPECIES OF PHYLLACHORA NKE 
IN FCKL. 

During the course of collection' of phytopathogenic 
fungi, the authors have collected infected leaves of 
Madhuca indica Linn. (Fam. Sapoaceae) from 
Pachmarhi (MP) during December 1976, with nume¬ 
rous, dark black, scattered colonies or tar spots only 
on the upper surface which coalesce later on (Fig. 1). 
On microscopic examination, it was found to be a 
species of Phyllachora Nke. in FckL, which is hitherto 
undescribed. Since the speciation of Phyllachora is 
mainly based on the host^'^^ and there is no record of 
the fungus on Madhuca indica, the presenjt fu)ngus 
is described here as a new speqies, viz., Phyllachora 
fnadhucae. The material was also examined by 
Dr. A. Sivanesan of C.M.L, Kew, England, who con¬ 
firmed the identification. 
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Phylluchofa inadhucaQ Rajak & Hasija, sp. nov. 

(Fig. 2' 



Fig. 1. Showing habit on Madhuca indict. 

Fig. 2. A. Stroma with Peritheda; B. Plycnidia with 
Conidia^ C. Mature Asci; D. Ascospores; E. Conidia. 


Stroma epiphyllous, black, rounded to oval to 
irregulatj subcuticular, scattered, shining, 0 5 3 5 mm 


in diameter, multiloculate, 2-4 perithecia in a stroma. 
Peritheda globose to subglobose, ostiolate, 75-163 X 
75-310 iW.. Asci cylindrical to obclavate, stipitate, 
octosporous, uniturxicate, paraphysate, with apical pore, 
45-68 X 9*5-22 Paraphyses filiform, hyaline, 
unbranched. Ascospores uniseriate to biseriate, hyaline, 
globose to subglobose, unicellular 7*5—18*5 X 7*5- 
18*5 At. 

Pycnidia common, 2-4 in each stroma, dark 
brownish black, subglobose to oval, ostiole not dis¬ 
tinct, 70-160 long and 70-300 At wide, walj plec- 
tenchymatous, made up of angular cells. Conidio 
phores hyaline, brandhed. Conidia globose to oval, 
hyaline, unicellular, 6*5—12 X 6-12 At. 

Fhyllachora madhucae Rajak & Hasija, sp. nov. (Fig. 2) 
Stroma epiphiylla, nigra, rotundata vel ovala vel irre- 
gularia, subcuticularia, dispersa, glabra, usque ad 
0*5-3 *5 mm diametro, multiloculata, ex 2-4 peritheda 
composita. Peritheda globosis vel subglobosis, ostio- 
latis, 75-163 X 75-310 g- diametrov Asci cylindrid- 
vel obclavatis, stipitatis, octospori, unitunicatis, paraphy- 
satis, poro edapicum, 45-68 X 9*5-22 At. Paraphysibus 
filformibus, hyalinis, non ramosis. Ascosporis uni vel 
biseriatae, hyalinis, globosis vel subglobosis, unicellu- 
lare, 7*5-18*5 X 7*5-18*5 g. 

Py.cnidia plerumque, 2-4 per stroma, atra brunneo 
nigra, subglobosa vel ovala, ostiolum nec distincta, 
70-160 X 70-300 At. Paries plectenchymatica, ex cellu 
lae angulare constitutum. Conidiophora hyalina, 
raraosa. Conidia globosa vel ovala, hyalina, unicellula 
6*5-12 X 6-12 At. 

The material has been deposited in the Common¬ 
wealth Mycological Institute, Kew, England, under 
the accession No. IMI 212442 and in the mycologica) 
herbarium of the Botany Department, Govt. Science 
College, Jabalpur. 

The authors are thankful to the Director, C.M.I., 
England and Dr. A. Sivanesan, Mycologist, C.M.I., 
Kew, England, for confirming the identification of 
the fungus and to Dr. M. S. Agarkar and Dr. D. P. 
Tiwari for their help. 

Mycological Laboratory, R. C. Rajak. 

Department of Botany, S. K. Hasija. 

Govt. Science College, ' 

Jabalpur 482 001, 

August 20, 1977. 
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EFFECT OF CUTTING ON THE GROWTH AND 
FLOWERING BEHAVIOUR OF TYPHA 
ELEPHANTINA ROXB. 

Typba elephantina arc serious weeds of waterlogged 
s(dls and shallow waters almost throughout North 
India, The leaves are removed annually for thatching 
and rope making. Generally, this cutting is practised 
soon after the ^lowering is over during November. 
After cutting, the growth remains negligible during 
the winter months (up to February). Later, the 
vegetative growth occurs rapidly. The flowering starts 
during late June continues up to August. 

It has been indicated earlier'^- that repeated cutting 
of the shoots may help in control of weeds (Fbrag- 
mites). Therefore, an experiment was performed to 
study the effect of repeated removal of aboveground 
shoots (leaves) during the growth period on the 
overall growth and reproduction of this weed. 

The study was performed in a naturally occurring 
large stand of T. elephantina at Government Agricul¬ 
ture Farm, Durgapura, Jaipur. A portion of the 
stand was kept undisturbed and the remaining was 
subjected to annual cutting during November, 1^75. 
A portion of the annually, cut stand was cut for the 
second time during the second week of June, 1976 
just before flowering, and again a part of the twice 
cut stand was cut for the third time during September, 
1976. It was observed that the density in the undis¬ 
turbed stand decreased, as compared to that in the 
annually cut stand. In. the twice cut stand also the 
density remained unchanged but in the thrice aif 
stand it decreased appreciably. The density and bio- 
mass of the plants other than Typha increased in the 
twice and thirice cut stands. 

The vigor of the plant in the undisturbed and 
annually cut stand remained normal while it decreased 
in the twice and thrice cut stands. The height and 
number of leaves is also reduced-. 

Most interesting observations have, however, been 
pade on the flowering behaviour. In the twice cut 
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‘Jtand all the plants flowered synchronously during the 
end of July 1976 while in the annually cut and undis¬ 
turbed stand the plants flowered over a long period, 
from late June to August l976 as is normally observed. 
The annually cut stand produced normal inflorescences 
with ^ the male spike borne above the female spike. 
But in the twice cut stand a number of abnormalities 
appeared such as production of oniy a male spike, or 
the replacement of the lower female spike also by the 
male spike or the development of a very much reduced 
female spike. In most cases the gap between the male 
and female spikes was very much increased as compared 
to that in the undisturbed and annually out stands 
(Fig. 1). 



Fig. 1, Inflorescences showing different degree of 
abnormality. 

The quantitative data on the inflorescence she io 
the twice cut and annually cut stands, have been given 
in Table 1. 

Table 1 


Effect of cutting on the size of inflorescence 


Inflorescence 

parameter 

Undisturbed and 
annually cut stand 

Staiid cut 
twice 

Male spike 



Length (cm) 

34-3±4-0 

20-9±7-2 

Diameter (cm) 
Gap between male 
and female 

2-2±0-3 

l-5± -03 

spike (cm) 

Female spike 

7-l±l-2 

15-9±7- 4* 
4-6±l-8 

Length (cm) 

22-5±3-7 

13-4±2-8* 

8-2±3-5 

Diameter (cm) 

2-8±0-03 

2- 6±0-07 


* Two categories were made because of more than 
50% differences in their sizes. 
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T. elephanthm have an elaborate rhizome system 
with a horizontal sympodially branched system lyint; 
at a depth of 1 to 2 meters and a vertical rhizome 
which bears number of lateral buds near the apex, 
and terminates into a shoot. These lateral buds remain 
inactive in the presence of terminal shoots. Annual 
cutting allows the growth of new shoots from lateral 
buds which remain dormant In the undisturbed stands. 
Thus, the density, in the undisturbed stand decreases 
by the death of old shoots which have flowered 
already. The synchronous flowering in the twice cur 
stand as against the scattered flowering in other stands, 
can be explained on the basis of sensitivity of leaves 
of different age to photoperiodic induction. 

Various studies have shown that the photoperiodic 
sensitivity of leaves increases with their ontogenetic 
rank, and that the first formed leaves may be entirely 
insensitive to photoperiodic induction. Therefore, the 
plants become more sensitive to photoperiodic induc¬ 
tion as they age-'^-Q. 

The cutting of shoots for a second time just before 
fiowering results In the growth of several new leaves 
cimultaneously in all the plants. These leaves being 
more sensitive to photoperiodic induction, and being 
of the same age, become sensitized at the same time 
and result in the synchronous flowering within a 
month. In the other stands, the presence of old leaves 
appears to be a detriment to the photoperiodic induc¬ 
tion of fiowering. 

The abnormalities in the inflorescence structure 
and size in the twice cut stand can be explained by 
the fact that most of the reserved food material stored 
in the rhizomes is used in the development of photo¬ 
synthetic organs i.e. leaves. The small amounts of 
photosynrhetes produced in the short period before 
flowering and the little reserves left in the rhizomes 
are insufficient for proper development of reproduc¬ 
tive organs. Since the development of the male spike 
precedes the development of female spike, it is least 
affected. The development of female spike also appears 
to require an assured supply of more food material to 
ensure seed setting, and its shortage results in. the 
small female spikes or their replacement by male 
spike or even their complete absence. 

Since repeated cutting reduces the vigor of plant, 
its density and the seed production, the study suggests 
that a w^eed like T. elephantina can be controlled by 
repeated cutting of the stand at short intervals. 

Grateful thanks are due to C.S.I.R. for the financial 
assistance during the tenure of this study. 

Department of Botany, Kanta Pras.\d Sharma. 
University of Rajasthan, 

Jaipur 302 004, 

Dece^nher 10, 1977. 
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OCCURRENCE OF COLLETOTRICHUM 
GLOEOSPORIOIDES ON CAPSULARIS 
JUTE PLANTS 

During 1976-1977, a Colletoirichum species having 
straight spores was found to occur on leaves and stems I 
of a considerable number of capsularis jute plants 
(Corchorus capsularis L. cultivar. D—154), grown in 
some experimental plots of our Botanical Garden. 

Affected leaves showed brownish necr'otic lesions 
which were mostly marginal. Initially the lesions were 
small but these gradually, increased in size with age. At 
the late stage of the disease, conspicuous dark acervuli [ 
developed in the affected parts of the leaves (Fig. 1). | 

Parts of the stem with infection also showed dark \ 

brown lesions which were dotted with dark acervuli [ 

during later stages of the disease (Fig. 2). 

The fungus associated with such necrotic lesions 
was isolated, on potato dextrose agar (PDA) following 
the tissue planting method U and it was identified as ^ 
Colletotrichum gloeosporloides. Fenz.-. Although / 
C. gloeosporioides is known to infect a large number 
of hosts, including olitorius jute plants (C. olHorhis 
L.) it. has not been recorded earlier on capsularis j 

jute plants. In the following paragraphs the fungus has 
been described with a note on its parasitic effects on 
artificially inoculated capsularis jute plants. 

Microscopic details of the fungus were recorded ' 
from freshll}^ collected material as well as cultures. The 
specimens cited are preserved in the Miycojlogldal Her- [ 
barium,' Department of Botany, University of Dacca, j 
Bangladesh. A culture of C. ghoeosporioidcs 
(IMI 215081') has also been deposited at CM.L, Kew, 
England, U.K. • ^ 

Colletotriehum gloeosporioides Penz. in Fungi Agrmi k 

2, 6 (1882) (Figs. 3-4). | 

Acervuli (on host tissue) scattered, raised, circular I 
Of oval, dark coloured; setae lacking or very few when | 
present, arising from the margin of the acervuli, thick I 
walled, dark brown, 50-4~75*6 g long. 4'2-5*6| 
w'ide at'the middle, slightly bulbous at the base, up to | 


Letters to the Editor 



Vol. 47, No. S 1 
April 20, 1978 J 


Letters to the Editor 


277 


1 M wide, taperinii; to a rounded or pointed often sub¬ 
hyaline en*.!, mostly. 2—septate; eonidiophores fasciculate, 
cylindrical, simple, short, hyaline; conidia oblong, 
1-ceIled, rounded at both ends, straigrt, often slightly 
constricted at the middle, hyaline, conspicuously 
granulose (when mounted in lactophcnol with cotton 
blue), 10-8-17-48 X 3-84-4-8 g. 


Inoculated plants showed drooping within 30 days 
of inocular ion. This was followed by yellowing and 
drying up of the leaves which ultimately withered 
away leaving green stems. Later these stems dried up 
and numerous acervuli, covered with yellowish pink 
spore masses w'cre produced around the inoculated 
parts of the stem. 



Pigs. 1->4. Collototnchinn- gloeosporhides on Corchorus capsularis. Fig. 1. Lesion on leaf (x 2). Fig. 2. 
Lesions on .stem (v ]), Fig. 3. Accrvulus (X 200). Fig. 4. Conidiosporcs (x 700). 


The fungus was isolated on PDA and grew well at 
room temperatures L27—32°C) producing circular 
colonies with profuse, greyish white aerial 
mycelium often studded with numerous dark, asetosc 
or setose acervuli. The acervuli were buried in 
yellowish pink masses of spores. The fungus mostly 
sporulated within 7 to 10 days of subculturing on 
PDA in petri plates at room temperatures. In culture, 
conidia measured 1 3'44—17*76 X 4*32-4* 8 g. 

On Corchorus capsul-aris L, (Tiliaceae), Daora 
(Botanical Garden of Universitiy of Dacca), Bangla¬ 
desh, 9 March, 1976, Huq-5; 9 March, 1976, Huq-6; 
2 September, 1977, Khan-52. 

Pathogmldit^y test ; Pathogenicity of the fungus 
was tested on 6-week~old capsularis jute plants which 
were grown in earthenware pots (7*5 in diam) con¬ 
taining steam-sterilized soil. Freshly needle-pricked 
stems were inoculated with sporulating mycelial blocks 
of 1 mm diam, following Choudhur'y and Ahmed^. 


The authors arc grateful to Dr. J. E. M. Mordue, 
C M. 1., Kew, England, U.K., for his help in. tre 
verification and comments on the fungal isolate. 
Thanks are due to Dr. Flora Z. Majid for going 
through the manuscript. 

Dept, of Botany, A. Z. M. NOWSHER A. Khan. 
University of Dacca, M. IHSANUL HUQ. 

Dacca-2. Bangladesh, 

November. 7, 1977. 
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AN ESTIMATION OF THE SENESCENCE 
PERIOD OF EXCISED RICE LEAVES 


Studies with exogenous application of auxins 
(Osborne*’, Osborne, Daphne and Hallaway'^), 
gibbereliins (Brian, Petty and Richmond-, Fletcher 
and Osborne-h Beevers^ ), Cytokinins (Richmond and 
Lang'*), BZl (Person-, Samborski and Forsyth^, Wang 
and Waygood^i, Wang, Hao and Waygood^^^), CCC 
and B-nine (Halevy and Wittwer^) have indicated 
that all these substances could regulate ageing processes 
such as yellowing of leaves, degradation of chlorophyll, 
an increasing failure of nucleic acid and protein 
riynthesis and many other biochemical processes. These 
chw-micals were reported to have retained green colour 
either in excised or intaa leaves in many deciduous 
plants. The period of retention of the green colour in 
leaves seems to have a relation to the yield in cereal 
crops (Misra and Khan^). As little is known of the 
effect of many, growth regulators on the leaf senescence 
in cereal crops, the present investigation is undertaken 
to elucidate the influence of two auxins, one gibbereP 
lin, one growth retardant and one imidazole on the 
regulation of leaf senescence in excised leaves of Oryza 
satfva, a cereal crop for more than half the world 
population. ' i ,, 

Oryza sativa L., cv. 'Jagiannath*, a mutant of cv. 
T l4l through X-ray irradiation, was chosen as mate¬ 
rial for experimentation. This is a season bound and 
high-yielding variety and is widely cultivated in Orissa, 
Rice seedlings raised from soaking pure line seeds, 
of this rice strain were grown in the experimental pots 
(25 X 25 cm). The entire third leaf which was found 
healthy and fully expanded was collected from the 30- 
daly-old seedlings. The leaves so collected were floated 
separately on 50 ml of the aqueous solutions of Indole 
acetic acid (lAA), 2, 4-Dichlorophenoxy acetic acid 
(2, 4--D), Gibberellic acid (GA^), 2~Chloroethyl-tri- 
methyl-ammonium chloride (CCC) and Benzimidazole 
(BZI), each at a concentration of 5, 10, 15, 20, 25, 
50 and 100 mg/1. One set of leaves floated on 50 ml 
of double distilled water served as control. There were 
50 leaves in each set. All the petridishes were kept 
in the dark at 28° C ± 1° C for incubation. Time 
taken for complete change of leaf colour from green 
to yellow' w'as recorded in all the sets. 

A change in the natural colour of the Paves, through 
transitional colours, to 'j^ellow occurred centrifugally in 
excised rice leaves kept in the dark floating in petri¬ 
dishes containing distilled w'ater or a chemical solu¬ 
tion. BZI. at e?ch concentration tried, caused a signi¬ 
ficant inhibition in senescence; the higher the 
concentration of the chemical, greater w'as the inhibi¬ 
tion in senescence. BZI solution (50 or. 100 mg/I) 
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brought about significant inhibition of the same magni¬ 
tude in comparison with the controls. BZI proved 
to be the most effective senescence inhibitor of all the 
chemicals used. GA^, too, significantly claused an 
inhibition, it being more marked with increasing con¬ 
centrations of the chemical. GA;.,, thus, acted as a les? 
eflective senescence inhibitor than BZI. CCC at a 
concentration of 5 mg/I caused no effect while at 10, 
15, 20, 25, 50 and 100 mg/1, it inhibited senescence 
respeaively by 2, 3, 6, 7 and 8 days over the co.ntrols. 
ocnescence inhibition at 100 mg/l was rhe same as 
recorded in leaves treated with 50 mg/l strength, 
CCC, thus, acted as a less effective senescence inhibitoi 
than GAy or BZI. 2, -4—D at low concentrations of 5 oi 
10 mg/l did not produce any effect on senescence, but 
at higher concentrations, it brought about a significant 
inhibition in the senescence proportionate to the 
strength of the test solution. Thus, 2, 4-D acted as a 
milder senescence inhibitor than CCC TAA at low con- 
centration of 5, 10, 15 or 20 mg/I did not produce 
any effect different from controls. Further increase in 
the concentration of the chemical inhihi-ed senescence 
in comparison with the controks. Thus, lAA proved to 
be a weaker senescence inhibitor (Table I). The 
effectiveness of the chemicals in senescence inhibition 
was TAA <2, 4-D < GA..> > CCC < BZI. 

Tabif. T 

Number of days tuken by the excised leaves of Oryza 
sativa, afrer treatment, for attahiiut? complete senescence 

(Average of 50 leaves) 


Concentration 
of chemical 
(mg/l) 



Chemicals 


Mean 

lAA 

2, GAn 

4-D 

CCC PZI 

5 

10 

10 

12 

10 

13 

11*0 

10 

10 

10 

15 

12 

16 

12*6 

15 

10 

12 

18 

13 

19 

14*4 

20 

11 

14 

21 

16 

24 

17*2 

25 

12 

15 

23 

17 

25 

18*4 

50 

13 

16 

25 

18 

27 

19*8 

ICO 

14 

16 

26 

18 

27 

20-2 

Me?n 

11*42 13* 

28 20-00 14-85 2J-58 



Note : LSD for concentration at 1% level — 1*65. 
for chemical at 1% level = 1-53 and for intemetien 
(chemical x concentiation) at 1% level = 2-70, 
Number of days taken by rice leaves floated on 
distilled water (control) wa.s 10 (mean). 
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Our thanks are due to Professor H. Pattnaik for pro¬ 
viding necessary laboratory facilities and encouragement 
and to Assistant Economic Botanist, Regional Research 
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logy, Berhampur, for supply of pure line seeds of the 
variety used in this investigation. 

Department of Botany, P. A. Khan. 

Berhampur University, Miss N. Lakshmi. 

Berhampur 760 007, India, B. Padhy. 

December 5, 1977. 
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ONTOGENY, STRUCTURE AND DISTRIBUTION 
OF GLANDULAR TRICHOMES ON OVULAR 
SURFACE OF LEUCAS VRTICAEFOLIA BR. 
Several recent studies have emphasised the utility of 
trichomes in taxonomic delimitations of many taxa 
(Uphof^^k Inamdar‘, King and Robinsom»'<*, etc.,). 
The information regarding the various types, Organo- 
graphic distribution and ontogeny of trichomes in 
different families of angiosperms is very meagre and 
often confusing tspecialliy in members of Lamiaceae. 
This communication deals with the structure, dcvcloi:>- 
meht and distribution of glandular trichomes on ovular 
surface of Leucas urticaejolia a member of Lamiaceae. 
In this taxon both glandular and non-glandular tri- 
ahomes are present on stems, leaves, inflorescence 
axis, pedicel, calyx, corolla, anther wall, carpels and 
the gynobasic part of style. The formation of four 
Gelled glandular hairs after fertilization on the ovulat 
surface of L. urticaejolia has been noticed biy the 
present authors. These glandular hairs persist for a 
long time during development of endosperm. 

A glandular trichome develops from a protodermal 
cell which is soon distinguished from other cells by 
its larger size, dense cytoplasm and conspicuous nuc¬ 
leus (Figs. \a, lb). The initial cell becomes papillose 
and vacuolated and protrudes beyond the outer sur- 
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face of ovular (seed coat) epidermis (Fig. 2)% Hie 
protodermal cdll divides by a pericilinal wall result¬ 
ing in formation of an apical cell (AC) and a basal 
cell (BC; (Figs. \b, 3). The former divides pericli- 
nalliy. to form an upper large head cell (HC) and a 
lower small stalk cell (SC) (Figs. Ib^ 4). At three 
celled stage, the head cell (HC) becomes globose and 
undergoes two vertical divisions at right angles to each 
other to form a four celled head. (H) (Figs. 6, 7). 
Occasionally the head cell maly show oblique division 
(Figl- 5). The basal and stalk cells do not divide 
and form a one Celled foot (F) and stalk ('S), res- 
oectively. 



Figs. 1-7. Ontogeny of glandullar trichomes. la. 
L.S. of Carpel—early endosperm (En) development, 
Gt (Glandular trichomes), Sc (Seed coat), Es (embryo- 
sac), Pr (Pericarp); Xh. Developmental stages of 
(Gt); 2. Protodermal trldiome initial; 3. Apical cell 
(AC) and basal cell (BC:); 4. Head cell (HC). stalk 
cell (SC) and (BC); 5. Oblique division of HC. Stalk 
(S) and foot (F). 6: Vertical division in. (HC); 7. 
Four celled head (H). 

Scrophulariaceae is also characteri.sed by the pos¬ 
session of glandular trichomes in which the head is 
formed bly vertical divisions only (Solereder^O • 
The authors observed a similar condition in L. urti- 
oaejolia in which head is four celled structure. How¬ 
ever, two celled glandular heads on the ovular surface 
after fertilization have been nc.giced in Leucas aspera 
bv Murthy^. 

The plant hair types have been succt'ssfully used in 
the classification of genera and even of species in 
certain families and in the identilication of interspecific 
hybrids (Cowan), Heintzelmann and Floward-, 
Hummel and Staesche'^ Metcalfe and Chalk"), similai 
comparative ontogenetic studies of the trichomes in 
the Lamiadcae may prove useful for taxonomic consi¬ 
deration. 

Department of Botany, N. K. Dwivedi. 

University of Jodhpur, B.. M. JOSHI. 

fodhpLir 342 001 (India), Dece/uher 5, 1977. 
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CROWN and root GALL OF GRAPE {VITIS 
VINIFERA, L.) IN ANDHRA PRADESH 

GAI.L-like formations on the crowm and the root 
‘'ystem of Anab-e-Sahi grape plantations, 2 years old, 
were noticed at Kalluru Village of Anantapur District 
of Andhra Pradesh in August, 1977. The one hectare 
plantation in the pre-bearing stage was heavily infes¬ 
ted with spherical, oblong and convoluted galls as 
large as 10 cm in size and found in various stages of 
development (Fig. 1). A majority of vines in this 
plot was severely aifeaed, resulting in their retarded 
and unthrifty growth and were stunted and sickly. 



Fig. 1. Crow'n and root galls in Anab-e-Sahi grapes. 
G, Gall; R, Roots. 


Detailed investigations of the attected plant material, 
as well as. soil samples and morbid anatomy of tissues 
revealed that (1) The malady, is a complex one and 


involves several causal agents of dillerent kinds— 
nematode, bacterium and fungus at various stages of 
its development and often in synergistic scqiiencw 

(2) The initial damage is caused by a renilonn nema¬ 
tode {Rotylenchulns ren/jtjrmis Linford and Oliveira), 
whose population builRl up was found to be heavy in 
the soil and from the nature ef (.lamage was idencihed 
to be the cause of initial v rown aiKi root inju,ry. 

(3) The cjtown and root galls of variable siiic appea¬ 

red to carry within them Agrohacterinnt tnmifacieus 
(E- F. Sm. and Town.) Conn. The galls, especially 
the young, soft and grt)wing ones (bull to ro.se pink 
in colour) contained pockets of fro.sty tissues full of 
macteria, slime and mineral crystals resembling ra- 
phides and of oharactefistic shape (rectangular-rhom¬ 
boid), whereas older, tumour-like galls iiad compact, 
angular and disorganised cells of hard and woody 
tissue often convoluted externally. Such galls were 
easily detached in lumps from roots, (^i) The secon¬ 
dary and fibrous root.s—t)fteQ growing through the 
galls—were found to be sloughing atkl blackened and 
dirried a heav'y infection of a {Pusarium 

solani (Mart.) App. & Woll.) in cortical tissues. The 


fungus is known to cause root rot commonly in many 
a fruit plant. 

It was. thus, evident that the initial r<K)t damage 
by a nematode helped entry of crown gall bacterium 
and its development, within the root tissues causing 
galls and the depleted root system was attacked bV a 
root invading fungus present in the soil, finally causing 


poor ana stunted growth or grapevine: Anub-e-bahi. 
This variety is fairly well established and widely 
grown in Andhra Pradesh and other peninsular pans 
of the counti^y. 

Crown gall is most serious, inter alia, on grapevine 
in temperate qlimatic regions of the world; but its 
record and damaging effect also in the sub-tropical 
regions of India appears to be new. The pathogfenic 
agents mentioned above are widely distributed in the 
soil aiui can cause substantial damage in siyndrome 
under conditions most favourable for either or all of 
them. The solution lies in measures like eradication, 
abandonment and quarantine adopted sooner. 

The cultural studies and test experiments are in 
progress. The authors wish to thank Dr. V. V. Chenuhi 
and Dr. A. R. Seshadri for providing facilities for the 
work, and to Sri N. Ganapathy of the State Bank of 
India, Anantapur, A.P., for supply of samples. 
Divisions of Mycology and V. C. Lelk. 

Nematology, p q. DurcAPAL. 

lA.R.L, New^ Delhi 110 012. D. K. Agarwal. 
January 10, 1978. C. L. Sf.THL 
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SUPERNUMERARY GAMETES IN THE POLLEN 
TUBE OF COLOCASIA 

Cohcasia escuierita commonly, known as taro is an 
importanc tuber crop consumed as vegetable in India 
and S.E. Asia. Because of its inherent nature of vege¬ 
tative multiplication and high sterility, the extent of 
genetic variation is rather limited. Though a number 
oi varieties are being reported from different parts of 
the country, many of them are found to be one and 
the same bearing different names. A variety named 
‘Narkattia’ Collected from Andhfa Pradesh, showed 
partial pollen sterility and high female sterility. The 
pollen grains were further grown in culture medium 
to determine the pollen fertility. The present conv 
munication describes the occurence of more than two 
gametes in the pollen tubes. 

'Narkattia’ was diploid with 14 bivalents at MI in 
the PMCs (Fig 1) and showed a pollen fertility of 
only 34*9^ (Fig. 2,). Among the pollen grains more 
than 10% were dyads and ocoasionally tetrads were 
also present. Even though a lower sucrose Ooncentra- 
tion was recommended for optimum pollen germina¬ 
tion and tube length in Colocaski'^. ‘Narkattia res¬ 
ponded favourably at o% sucrose -}- 200 ppm boric 
add (Fig. 3). Though about 0*5% germinating 
pollen were bisiphonous (Fig. 4), a few pollen grains 
with 3 pollen tubes were also noticed; however, 
among them, one pollen tube dominated (Fig. 5). 

At the time of anthesis the fertile pollen grains 
were trinucleare (Fig. 6). Normal pollen tubes had 
two gametes and a vegetative nucleus (Fig. 7). A 
number of pollen tubes showed 4 gametes in 
(Figs. 8. 9). The position, of the vegetative nuclei 
varied. The vegetative nuclei were present between 
two pairs of gametes (Fig. 10) or the four gamete's 
were present between the two vegetative nuclei (Fig. 
11). The variation in the position of vegetative nuc¬ 
leus reinforces the conclusion that it is a vestigeal 
structure without any important function in the growth 
of the pollen tube^* '^. 

The presence of dyads among the pollen grains is 
of further Interest in this context. The dyads were 
either well defined or partially fused. Tn the well 
defined dyads, the individual pollen grains were com¬ 
pletely separated by a cross wall and each contained a 
vegetative nucleus and two gametes (Fig. 12). How¬ 
ever, In the partially fused dyads the gjametes and 
vegetative nuclei from the adjacent pollen grains’ 
Were found mixed (Fig. 13). • When .suefi partially 
fused dyads germinated more than two gametes were 
present in the pollen tube (Fig. 14). The germina¬ 
tion of partially fused dyads in viv'o on the stigmatic 
surface accompanied by penetration was also noticed 



Figs. 1-15. 1. Ml with 14 bivalents, X 1,000. 
2. Fertile and sterile pollen, X 170. 3. Pollen germi¬ 
nation, X 170. 4. Bisphonous pollen, X 170. 5. Pol¬ 
len grain with three pollen tubes, X 170. 6. Tirnucleatc 
pollen, X MOO. 7. Normal pollen, tube with a xegeta- 
tive nucleus and two gametes, X HOO. 8, 9. Pollen 
tube with 4 gametes, X bOO. 10. Two vegetative 
nuclei bet^yeen twO' pairs of gametes, X 600. 11* Four 
gametes flanked by two vegetative nuclei, X 600. 12. 
Well defined dyad, X 300. 13. Partially fused dyad, 
X 300. 14. A dyad showing pollen rube with 4 
gametes and vegetative nuclei, X 200. 15. A germi- 
natlgg dyad on the stigma, X 200. 

(Fig. 15). The occurrence of polyspermy due to 
additional divisions is already reported in different 
plant species^ The presence of supernumerary 
-sperm cells in the pollen tubes has also been attribu¬ 
ted to the gerrhination of double, triple or quadruple 
pollen grains formed by incomplete cytokinesis in 
F/Vz/j-i and Tnlip4~. The occurrence of supernumerary 
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gametes m Colacasia is being reported for the first 
and the origin, of polyspermy is presumably due to 
the partial fusion of individual pollen grains in the 
dyad- 

In Colo casta escul-erita, there is a wide prevlalence 
of triploid forms having 42 chromosomes^ and the 
studies have already establishel the autotriploid nature. 
The presence of more than two gametes in the pollen 
rube implies that the fusion of the r«'o ga.mctes with 
the egg might have involved in the resulting triploidy. 

The authors express their thanks to Dr. NT. Hrishi, 
Director and Dr. C. I. Chacko, Director i/c for their 
encouragement and facilities. 

Central Tuber Crops J- S. JOS. 

Research Institute, K- VIJaya Bai, 

Trivandrum 695 OP. 

January 2~, 19”S. 
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CHEMOTAXONOMY OF A FEW TAXA OF 
PEDALUCEAE 

The family Pedaliaceae comprising 14 genera and 
220 species (Ain’ Shaw^; includes medicinally 
important plants like Martynia and Fedalium and 
economically important plants like Sesamum. While 
the family has received attention from disciplines as 
anatomy, embryology, palynology, the information on 
the chemotaxonomy of the family is meagre. The siys- 
cemaric position of Martynia is doubtful. It V7as placed 
in Pedaliaceae by Bentham and Hooker^. Airy, Shaw^ 
and Hutchinson” separated it into an independent 
family, Mart\miaceae on the basis of parietal placenta- 
tion and absence of glands at the base of the flowers. 
The present study on the chemotaxonomV of Martynia 
annua L., Fedalium mu rex L., Sesamum indicum L. 
and Sesamum laciniatum Klein has been undertaken 
with a view to seeing how far chemical data together 
with the information from other disciplines w^ould 
support the separation of Martynia from Pedaliaceae. 

The materials of Martynia annua, Sesamum indicum 
and 5. lacinktum were colieaed locally and Fedalium 


murex was collected from .Rudrarani, a village neat 
Siddipet, Medak District, Andhra Pradesh. Using fresii 
materials of stems, leaves, flowers and Iruits, Siringin 
test. Maul’s test, HCl/MethanoI test Cigarette test. 
Hot water test, Leucoanthoayanin test ' A , Juglonc tesr 
*A’, HCN test and Auronc test ‘A’ (Cibb.s*') vvic 
carried out. Tests for carbohydrates (Molisch testi, 
saponins, tannins, free ,sugars, flavonoids, alkaloids, 

phenols, indoles (Ehrlisch te.st), leiicoatuiiocyanins, 
triterpenoids (Nollcr’s test), triterpe.soids/.sreroids 

(Libermann Burchard tesr) and Badouni's test and 
Labat test were carried out using 80(T methanti! 

extracts of entire plants at the time of (lowering and 
fruiting!. The results of the te.sts are presented in 

Table I. 

Table I 


Martynia 

Tests annua 

Pedu-' Sesa.^ 
Hum nutm 

niurex indicum 

Sesa¬ 

mum 

kieink: 

turn 

Cigarette test 

-f 

i 1 

1 

H -t w:.ter test 

H- 

1 i 


HCI/Methanol test 




(Gibls) 




Sir ingin test 

_ 

y 


M/iides test 

H- 

, 


Le coanthccyanin 




test ‘A’ (Gibbs) 

- 1 - 



J glcne test ‘A’ 




A’lone test ‘A’ 




HCN test 

- 1 - 



M' lisch test 

-1 ' 

! 1 

1 

S .penins 

~ 

V 


Tannins 

? 


•> 

N Jler’s test 

— 



Alkalc ids 

— 



P. ends 

- 1 - 

1 ; 

: 

E'\i lisch test 

— 



Flc.von* ids 

H- 



Lr cofjitlxcyrjiins 

-f 



LieberiTiann 




B 1 ] chai d test 




Free s' gM s 

■+ 

1 


B .doi nis test 

-h 


, . 

Lab?.t test 

d" 

1 

1 


In all the species the reactions for carbohydrates, 
flavonoids, phenols, free sugars, Maule's test, Cigarette 
test. Hot water test, Badouni's test and Labat test were 
positive while for triterpenoids, alkaloids, indoles, 
Aurone test ’A*, HCl/Merhanol test and Juglone 
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test A, fhc results were uniformly negative. Saponins 
are absent in ail except Sesamum- iridicum where their 
doubtful presence is indicafed. Tannins are absent in 
PodultuTH- 'inuYQX and SGSd'fHU'iH indiciiw while they are 
doubtfully, present in the other two taxa. Negative 
reaction for Noller’s test and positive reaaion 
for Liebermann Burchard test in Sesamum indkum 
.and S. lac'niiatifpi indicate the presence of steroids 
in these taxa while in Pedal///m murex and Marty//ia 
annua, both triterpenoids and sterioJs arc absent. 
Martynia annua- and Sesmmt/i lachmtnm differ from 
Pedal'/um /nurex and 5'. indicicm in the presence 
of leucoan'thocyanins. Negative results were obtained 
for Siringin test ‘A’ for all the taxa except Pedalimn 
/n//rex where, only the walls of the xylem elements 
developed blue colour and this may be considered as a 
doubtfully positive reaction. Martynia annua stands 
apart from the remaining taxa in the positive reaction 
for HCN test. 

Thus from the above observations it is clear that 
Martynia annua resembies the other taxa of Pedaliaceae 
in a majority of chemical characteristics. On the basis 
of the distribution pattern of phenolic acids in the 
leaves and fruits of Martynia, VedaV/um and Sesamum 
Das, Rao and Rao*^ supported the separation of 
Martynia from Pedaliaceae Into an Independent family 
Martyniaceac. 

Tn important anatomical characters like the presence 
of mucilage hairs, ranunculaceous type of stomata and 
vessels with simple perforation plates (Metcalfe and 
Chalk'"^ and in essential embiiyo logical features 
such as simultaneous cytokinesis of pollen mother cells, 
anatropous unitegmic and tenuinucellate ovules. Poly¬ 
gonum type of embryo sac ontogeny, cclbd'ir endosperm 
with haustoria and Onagrad t 39 e of embryogeny, the 
taxa resemble closely one another (Davis^O. 

Thus, from a consideration of all these aspects it is 
suggested that the separation of Martynia into an 
independent family, Martyniaceac, does not seem justi¬ 
fied; This is consistent with the view of Cronquist’* 
who included Martyniaceac in Pedaliaceae. 

Our thanks are due to Prof. U. B. S. Swami for 
facilities and Dr. K. Subramanyam for going through 
the manuscript and valuable criticism. We extend 
our thanks to Mr. R. Narsa Reddly for the material of 
Pedalium murex. 

Department of Botany, A. Parvati. 

Kakariya University, B. L. Narayana. 

Vid!yaranyapuri, 

Warangal 506 009 (A.P.), 

January 5, 1978, 
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A CASE OF EFFECTIVE CONTROL OF SEVERE 
infestation of TRICnoDINA ON FRY OF 
CYPRINVS CARPIO LINN. 

Thh ciliate. Trichodina, is a common ectoparasite in 
the Gangetic carps^ and also in Cyprinus carpio-. It 
posed a serious problem when two crops of hatchlings 
of Cyprinus carpio were stocked in nursery ponds in 
the Fisheries Research Station, Patna. Two days after 
release, fry in the first nurserj^ showed Trichodina 
which developed into a severe infestation of the entire 
fry population by the fourth day. The parasite was found 
attached to the exterior of the fry and also gliding 
along the slimy film over the body of the fry (Fig. 1). 



Fig. 1. Photomicrograph of a part of the body of fry 
of C. carpio infested with Trichodina ( X 100). 


The infestation occurred in the second nursery also 
in. the same manner indicating a common source of 
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the pathogen—obviously, a perennial pond from which 
die water was originally drawn. Ahhough Trichodina 
roiilJ not be located in fish specimens including 
C, carpio from the pond, the ciliate did occur occa¬ 
sionally in plankton hauls. It may be recalled Tricho' 
dina can exist in plankton form’’ and may inhabit the 
body surface of a variety of aquatic animals besides 
fish'*. 

The infested fry did not present any apparent 
iiyinptoms. However, earlier observations: that the 
parasite was dangerous under severe infestation**^ and 
may damage epithelial cells of the skin**'"* prompted 
attention towards remedial measures. Bathing the 
affected fishes in various chemical solutions*"-" could 
not be done here. To choose a chemical for direct 
application in the ponds, trials were conduaed in the 
laboratory on irfested fry using the pond water. The 
observations are presented in Table L 


Table I 

Chemotherapic trial on fry of C. carpio infested with 
Trichodina 


SI. Treatment 

No. 

Dose 

Observations 

1. Quicklime 

5gm/litie 

Fry all alive with 
infestation of TrU 
chodina as before 

2. Common salt 

3. Potassium 

10 gm/litie 

do. 

permangnate 

4. Glacial acetic 

1 ppm 

do. 

acid 

5. Glacial acetic 

1 ; 10000 

do. 

acid 

1 ;5000 

Fry all dead/No trace 
of Trichodina 

6. Formalin 

1 :10000 

50% fry dead/living 
ones free of the 
infestation 

7, Copper sulphate 

0 • 5 ppm 

Fry all alive and 
free of the infesta¬ 
tion 

8. Control 


Fry all alive and 
infested with Tri- 
chodinu 


Clearly copper sulphate w^as the most effective of 
the chemicals tried. At 0*05 ppm TrkhoHna infes¬ 
tation disappeared a day after the application. No 
adverse effects of copper sulphate treatment were 
noticed either in the density of plankton or condition 
of fry which grew satisfactorily. Possibly, alkaline 


nature of the water helped early, removal of the lesi- 
dual copper''^. It may be noted in this connection that 
in a study of toxicity, copper is least toxic to C. mrigaltt 
at pH 8 *2**. By close of the rearing operations, nearly 
a lakh and a half fry and hngerlings were distributed 
from the nurseries, indicating 74% survival from the 
hatchling stage. 

The authors are thankful to Dr. P. S. Prasad, Direc¬ 
tor of Fisheries, Bihar, for facilities provided and 
for going through the manuscript; to Dr. A. K. 
Mandal, Zoologist, Zoological Surve^y of India, 
Calc^uttta, for confirming; the identlficatloa of 
Trichodina. 

Fisheries Research Station, ShyaM Ratan Banerji. 
Mithapur, Patna, Upendra Narain Singh. 

November 12, 1977. Shreekant Tiwari. 
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EFFECT OF STARVATION ON THE MID-GUT 
EPITHELIUM OF THE ADULT ODONTOPUS 
VARTCORNIS (DIST.) 

The mesenteron of Heteroptera has been divided into 
a number of mid-gut regions on the basis of its mor¬ 
phological characteristics’*^ Thus, in the alimentary 
canal of Chrysocoris purpnrens four distinct mid-gut 
regions have been recognized-. Studies on these diffe¬ 
rent mid-gut regions have shown that the upper and 
lower regions are concerned with the funaion of 
secretion and absorption respectively. According to 
Goodchild?^. the first two mid-gut regions of the 
ailimentary canal of cacao capsid bugs have secretoiV 
fundtion, while the third mid-gut region seems to 
perform an absorptive function. The present study, 
aims at finding out the effect of starvation on the 
mid-gut epithelium of the adult Odontopus varlcornis 
with a view to understanding the secretory funaions 
of different mid-gut regions. 
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Maps rial and • Methods 

Laboratory colonies of O. varicorniSy maintained at 
28 ± 2° C with RH 80 ± 4 per cent were used for 
the present' study. A batch of twenty speciments was 
allowed to starve for a maximum period of twenty- 
four hours to ■ bring the digestive system of these 
insects into an almost uniform condition, as sugges* 
ted by Bhaskaran'-^. Of the twenty specimens, ten were 
allowed to feed on their preferred food, the cotton 
seeds. The remaining ten specimens were put under 
starvation for a period of twenty-four hours. These 
insects, at regular intervals of time of feeding, were 
vivisected in insect ringer solution. The cut pieces of 
different regions of the mid-gut of the alimentar'y canal 
were, then, fixed in Bouin’s fluid. The permanent 
preparations of the slides were made following the 
usual procedure of paraffin embedding. Serial sections 
of 6-8 g thickness were deparaffinised and stained in 
Heidenhain’s haematoxylin, using eosin as counter 
stain. ^ *c,J V 

Observation 

Marked histological changes have been observed in 
the mid'gut of adult 0. varlaornls for a pjrolongfed 
starvation of about 48 hours. The results are presen¬ 
ted in Table 1. 

The epithelium, whidh is usuaflly folded in the 
normal insects (Figs. 1, 3, 5 and 7) now appears, 
under starved conditions, to be almost flattened sheet 
in all the mid-gut regions excepting the fourth mid¬ 
gut of the alimentary canal. The size of the columnar 
cells is considerably reduced in all the mid-gut regions 
(Figs.-2, 4, 6 and 8). The cell boundaries have be¬ 
come very thin and are not cleaxjly visible (Fig. 2). 

In the first and second mid-gut regions, the dytoplas- 
mic granules arc sparsely distributed throughout the 
qytoplasm of these cells. The nuclei are slightly reduced 
in their size and are located towards the basal region 
of these cells (Figs. 2 and 6). In addition to these 
(hangfes, some of these cells show the presence of 
cytoplasmic vaaioles (Fig. 4). Similar cytoplasmic 
granular and nuclear changes are observed with refe¬ 
rence to’ third and fourth mid-gut regions. The lumen 
of the first, second and third mid-gut regions appears 
to contain some quantity of seefretory products (Fig. 4). 
Such product is found to be absent in the lumen of 
the fourth mid-gut region (Fig. 8). 

After 12 hours of the commencement of feeding,, 
the mid-gut epithelial cells seem to have regaine'd 
their normal condition. The epithelium is thrown 
into a few folds and its cells have beebme -slightly 
larger in size (Table I). The dytojplasm is intensely 
stained-with eosin and its" granules arc uniformly 
distributed over the ‘ cells. The nuclei are almost 


Table I 

Morphometric data of the epithelial cells and their 
nuclei of different mid-gut regions of the adult Odon-” 
tepus varicornis under normal and starved conditions 


Mid-g -t region 


Mid-gut epitheli 1 cells 

Condition- 

Length (//) Nuclear 

diameter ipi) 


First mid-g:t 

Normal 

14-20T0-18 

0-63±0-20 


Starved 




48 hot'IS 

8-50T0-56 

0-43±0-13 


12 houis after 



feeding 

10-75±C-41 

0-61i0-20 


24 hours afte 

r 



feeding 

14-]2.b0-21 

0-62±0-]5 

Second 

Normal 

J2-35±0-35 

0-62±0-0l 

mid-gut 

Starved 




48 hours 

9-35±0-24 

0-45±C-02 


12 hours afte 

r 



feeding 

10-65±0-J5 

0-58ih0-02 


24 hours afte 

:r 



feeding 

12- 10:L0-28 

0-63d:0-02 


Third mid-gut Norrnal 11 • 05 ±0 • 29 

Starved 

48 hours 6-70^0-11 

12 homs after 
feeding 8-72TO-32 

24 hours after 
feeding 10-77_L0-25 

Fouith Normal 3-83T0-10 

mid-gut Starved 

48 hours 2-27±0-10 

12 hours after 
feeding 3-45 TO-08 

24 hours after 
feeding 3 • 80 T 0*08 


0-67T0-O! 

0-57TC-G2 

0-61 TO-13 

0*63T0’0i 

0-67T0-(M 

0-47TC-02 

0-61T0-01 

()*65T0-01 


central in their position. The secretory products, which 
appear to be absent in the lumen of the third and 
fV:>ur'th mid-guts, are identified in the lumen of the 
first and second mid-gut regions. 

After 24 hours of the commencement of feeding, 
the qpithelia of the different mid-gut re,J?;2ons are 
thrown into 'villi’ as in the case of normal insects. 
The mid-gut aells have further Increased in their 
size (Table I), particularly, at their apical region 
due to the accumulation of the Oytopjlasmic granules 
and the formation of vacuoles. The cell boundaries 
have become thick and are clearly discjernible. 
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Viscussicn 

In O. uarkornis the mid-gut epithelium, has shown 
certain marked histological changes as a result of the 
effect of prolonged starvation. These histological 
changes are the shortening of the epithelial cells, and 
their reduced secretory; activity. Further, it was shown 
for this insect that normal histological conditions of 
the epithelium and its secretory activity are restored, 
12 to 24 hours after the commencement of feeding. 
It may be inferred from these observations that the 
starvation for a prolonged period of 48 hours appears 
to have no influence over the production of secretory 
substances (enziymes). These observations are consis¬ 
tent with those of Bhaskaran- who has reported for 
C. purpu'Aeus that the epithelium of first mid-gut of 
48 hours starved insect is completely stretched as a 



Figs. 1-8: Fig. 1 Cross section of the first mid-gut 
of normal insect shov.4ng the folded columnar epithe¬ 
lium (CE), Longitudinal (LM) and Circular (CM) 
lalyer of muscles. X Ca 500. Fig. 2 C. S. of the first 
mid-gut of starved insect showing the sparse distribu¬ 
tion’ of the cytoplasmic granules. X Ca 500. Fig. 3 
C. S. of the second mid-gut of normal insect showing 
columnar epithelium. X Ca 500. Fig. 4 C. S. of the 
second mid-gut of starved insect showing dytoplasmic 
vacuoles (V), less amount of secretory^ materials 
(SM) in the lumen (L) and the xeduaion in the" 
size of the columnar cells X Ca 500. Fig. 5 C. S. of 
rhe third mid-gut of normal insect showing a large 
epithelial fold. X Ca 500. Fig. 6 C. S. of the third 
mid-guc of starved insect. Note the flattened surface 
of the lepithelium. X Ca 500. Fig. 7 C S. of the 
fourth mid-gut of normal insect showing epithelial 
folds. X Ca 500. Fig. 8 C. S. of the fourth mid-gut 
of starved insect. Note the reduction in the size of the 
columnar cells. X Ca 500. 


translucent sheet devoid of its normal cytological 
feature. He has also reported the occurrence of diges¬ 
tive enzymes in the gut of this insect irrespective of 
the nutritional status. In this insect, starvation for a 
period of 48 hours appears to have no influence over the 
production of digestive enzymes. Similarly, in Trogo- 
derma ail the enzymes identifiable in the mid-gut 
extract of normal larva are found to be present in 
the larva starved for a continuous period of 10 days‘h 

We are grateful to Dr. P. Govindan, Professor and 
Head, Department of Zoology, Annamalai University, 
for providing facilities. Our thanks are also due to 
Dr. V. Sriramulu, Reader in Zoology, Annamalai 
University, for his help in, photomicrography. Finan- 
qial assistance by UGC to one of us (S'. S.) is grate¬ 
fully acknowledged. 

Department of Zoology,, S. Sabesan. 

Annamalai University, N. RamalingAM, 

Annamalainagar, 608 101, India, 

December 15, 1977. 
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CHANGES IN LEVEL OF KETO ACIDS 
DURING PERITHECIAL DEVELOPMENT 
OF CHAETOMIUM GLOBQSUM RUNZE 

Keto acids plaly a vital role in fungjal metabolism and 
provide the carbon skeleton for the synthesis of amino 
acids and proteins'*’-. In the present communication 
an attempt has been made to study the changes in the 
production oi^ keto acids in the culture filtrate during 
peritheciai development of Chaetomimn glohosum 
Kunze. 

Seven days old culture of C. glohosum Kunze was 
inodilated to Asrhana-Hawker’s broth and incubated at 
± 250° C. Fungal mats of 4, 8 and 12 dajys old cultures 
were harvested and the culture filtrates were analysed 
for total quantity of keto acids^^. Peritheciai production 
at different stages was recorded. 

Quantity of keto acids produced at different stages 
of fruiting body formation are recorded in the follow¬ 
ing table. 

Records show that there is a direct correlation bet¬ 
ween the quantity of keto acids and stage of peritheciai 
development. Higher accumulation of keto acids in 
fully nlature culture reflects that its requirement dimi- 
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Table I 


D;.ys of 
incubation 

Q :r.ntity of 
keto acids, 
mg/ICO ml 

Stoge of Development 

4 

1-03 

Only filamentous vege¬ 



tative 

8 

1-3 

Immature perithecied stage 

12 

1-33 

Mature pei ithecia 


nishes with ageing, since the process of growth slows 
down considerabBy. Similar observation have been re¬ 
ported by some earlier workers in higher plants-^-'"*. 


P.G. Department of Botany, K. S. Bilgrami. 
Bhagaipur University, A. K. SHRIVASTAVA. 

Bhagalpur 812 007, 

January 9, 1978. 
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NATIONAL SOLAR ENERGY CONVENTION 


The National Solar Energy Convention organised 
by, the Central Salt and Marine Chemicals Research 
Institute, BhaVnagar, will be held from December 
20-22, 1978 at CS.M.C.R.I., Bhavnagar. 

The Convention will have nine sessions dealing 
with the foillowin'g areas : (i) Photovoltaics, Photo- 
chemistny, Photobiology and Radiation, (U) Solar Flat 
Plate Collectors, {Hi) Solar' Concentrators, 
(iv) Solar Thermal Power System, (v) Si>ace Heating 
and Cooling, (vi) Energy Storage, (vii) Selective 
Coatings, (vHi) Rurajl Applications (ix) Industrial 
Applications. 


A two-day Pre-Convention Workshop on December 
18 and 19, 1978 on Desallination. Solar Ponds, and 
Solar Energy for Rural Development has been 
planned. 

Solar Energy Scientists and Engineers are invited 
to send their papers for presentation at the Conven¬ 
tion. The following time schedule shall be followed : 
Receipt of Abstracts : April 30, 1978, Receipt of full 
Papers : Jutly 30, 1978. 

For further details please contaa : Dr. K. S. Rao, 
Secretary, N.S.E.C. Salt Research' Institute, 
Bhavnagar 364 002. 


award of research degrees 


M.S. Uiiiversity of Baroda has awarded the Ph.D. 
degree in Botany, to Shri Paresh Hariprasad Bhatt; 
Ph.D. ‘degree in Psychology to Shri Vithaldas 
Ratansinh Thakkar; Ph.D, degree in Engineering to 
Shri Suryakant Narsinhbhai Pateil. 

Utkal University, Bhubaneshwar, has awarded the 
Ph;D. degree in Botany to Shri G. Mohan Rao; Ph.D. 
degree in Chemistry to Mrs. Sreelekha Dash^ Bhatta- 
misra; Ph.D. degree in Chemistry to Shri Himanshu 
Kumar Patnaik. 

Tamil Nadu Agricultural University, Coimbatore, 
has awarded the Ph.D, degree in Agriculture to 


Shri T. Kumaraswami, Shri M. Thankappan, Shri S. 
Sithanantham. 

Kakatiya University, Warangpll, has awkded the 
Ph.D. degree in Botany to Shri P. Laxminarayana; 
Ph.D. degree in Physics to Shri M. Jagan Mohan Rao. 

University of Cochin has awarded the Ph.D. degree 
in the Facujlty of Science to Shri S. Sasidharan 
Nair. 

Osmania University, Hyderabad, has awarded the 
Ph.D. degree in Physics to Shri S. G. Satyanarayana; 
Ph.D. degree in Chemistry to Shri M. Hari Babu; 
Ph.D. degree in Botany to Shri P. V. Rajeswara Rao. 
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Digital Image Processing. By Rafael C Gonzales 
and Paul Winrz, (Addison-Wesjldy Publishing G), 
In(^., Reading, Massachusetts), 1978. Pi>. xvi-|-431. 
Price: Hard Bound s$ 29-50; Paper Bound $ 19*50. 
'’After growing wildly for years, the field of com¬ 
puting now appears to be approaching its infancy” is 
the caption‘Jor an interesting photograph which ap¬ 
peared some years ago in the brochure of the Depart¬ 
ment of Computer Science, University of Illinois. What 
the above statement indirectly conveys, to my mind, 
is that the methodical development and the organised 
utilisation of computers are relatively fresh endeavours. 
A better example than the Application of Digital 
Computers in Image Processing cannot be found in 
the context of methodical development and organised 
utilisation of digital computers. 

Thj dozen or so books, the dozens of conference 
prcceeJings and the hundreds of Journal papers which 
have appeared in print so far, along with the com¬ 
mercially available digital image processing systems, 
bear ample testimony to the rapid growth in academic 
popularity as well as in practical utility of Digital 
Image Processing. Almost all the books that have 
been written so far on this subject are meant for the 
specialist; an introductory level text book on Digital 
Image Prooessing has been; long awaited and I am 
very pleased to see that the book written by Gonzalez 
and Wintz is going to fulfil this particci^ar need ade¬ 
quately. 

Image digitization; Image enchancement and resto^ 
ration; Image encoding; Image segmentation and re¬ 
presentation are four broad categories into which most 
logically all the techniques of image processing could 
be classified. It is gratifying to see that the authors 
have chosen to organise the chapters in their book 
based on this classification. 

The authors have stated in the. Preface. ’’The prin¬ 
cipal objeaives of this book are to provide an intro¬ 
duction to basic concepts and techniques for digital 
image processing and to lay the foundation which 
can be used as the basis for further study and research 
in this field.” T .believe the authors have succeeded 
admirably in achieving their objectives providing: 
appropriate chapter organisation; lucid exposition of 


basic concepts and the right level of mathemau. 
techniques and the right amount of general referes; 
material at the end of each chapter. The appenili 
are well conceived and they^ I am sure, will be i ‘ 
immense help to the reader. Probably a good nunil* 
of problems at the end of each chapter would \u\ 
resulted in substantial image enhancement for tf: 
book as a text for classroom use. 

The getup an,d the printing of the book arc ‘ 
liigh quality, and if the price is not prohibitively hiy^ 
1 believe this book should find a place on the bosi. 
shelves of all students, teachers and researchers 
are interested in the field of Image Processing. 

S. V. Pappu. 


Drug and Chemical Toxicology Edited by John 
G. Keller (Marcel Dekker Journals, P.0, 
Box 11305, Church Street Station, New York, 
NY 102 10249), 197.7-7.8, (Quarterly—Four 
per volume, Vol. I, No. I, pp. 101. Price: Annual 
Subscription': USA $ 40*00; elsewhere $ 45*4(h 

This new quarterly journal aims at providing rapi 
coramunicatibn of information pertaining to anini.t! 
toxicology, teratology,' mutagenesis and carcinogenf^n 
and will publish full-length research papers, reviiv. 
articles and short notes. 

Acute and Subacute toxicology of a bacteriostatic aiu' 
fungistatic agent hexahydro-l, 3, 5-triethyl—S-triazen*, 
and of cathartic and emolient laxatives danthrnn 
Sulfosuccinate and poloxalkol; reproductive and ter.n 
rological studies with the volatile anestthetic, isofluriiu. 
enhancement of the toxicity of 1, 1-dichloro ethyleiit 
by pretreatment with 2, 3'-epoxypropan; in vivo inhibi* 
tion of cholinesterase with organic phosphate inhibi 
tors; acute mkochondria’l toxicity of caffeine in 
cultured heart cells and Hair dyes and aplastic anamia 
are the topics presented is this first number of tlu 
journal. The journal is a welcome addition to tlu 
libraries’ and individuals interested in Toxicology of 
Drugs. 

M. S. 


6958/7S. Published by Prof. M. R. A. Rao, Current Science Association, Bangalorc-560 006 
and Prinffd at The Ranfalc^ Pre.ss, B.nnpaIore-560 018. 


CRYSTAL STRUCTURE OF dCA T)^ AND SEQUENCE SPECIFIC DNA-PROTEIN RECOGNITION* 

M. A. VISWAMITRA 

Department, of Physics and ICMR Unit on Genetics and Cell Biology^ 

Indian Institute of Science, Bangalofe 560 012, India 
AND 

O. KENNARD, Z. SHAKKED, P. G. JONES, G. M. SHELDRICK, S. SALISBURY AND L. FALVELLO 
University Chemical Laboratory, LensfiHd Road, Cambridge, U.K. 

Absiract 

We have obtained the crystal structure of the deoxy tetranucieotide dfA-T)^. The 
structure shows (dA-dT) • (dA-dT) dinucleotide duplex fragments. The double helical model 
<of poly (dA-dT)-poly (dA-dT), obtained using the crystal structure dimer as the repeating; 
unit, has sequence dependent alternation of both deox!yribose pucker and phosphodiester bridge 
conformation. If such characteristic backbone structures are present in specific regions of DNA 
such as operator sequences, the backbone itself can provide a specific locus for discriminating 
such regions from the rest of the DNA in sequence specific DNA-protein interactions, in addi¬ 
tion to the discrimination resulting from selective interaaions at the level of the bases. 


lyi ANY important steps in genetic expression reqiiir<= 
selective recognition and binding of proteins 
(repressors, RNA polymerase, etc. to specific regions 
of DNA. The conventional models of DNA double 
helix do not throw much light on the origin of this 
specificity at a molecular level as in these models the 
DNA is generally assumed to have the same uniform 
or standard geometry without ahy specific conforma¬ 
tional changes brought about by specific base-pairs or 
base sequences. 

We have recently solved the crystal struaure of 
the deox'yoligonucleotide d(A—T )2 by high resolution 
X-raV diffraction methods (Viswamitra et al 1978 )L 
In this study we have been concerned in finding out 
evidence of anjy dependence of DNA double helix 
conformation on base sequence. The study shows 
(dA-dT)-(dA-dT) dimer double-helix fragments in 
which the A and T nucleotides have different confor¬ 
mational features. When the crystallographic dimer unit 
is repeated suitably by model building, it is found to 
generate a possible sequence specific double helix con¬ 
formation for poIV(dA—dT)-poIy(dA—dT). Unlike the 
well established classical DNA models (Arnott et al. 
1969)-, this double helix has periodic changes of 
conformation in the molecule. The sugar pucker alter¬ 
nates between C3-endo geometry for A and C2-endo 
for T residues. The base-sugar rotation x . about the 
glVcosidic bond is 0° for A and 70° for T. Also the 
A-T and T-A sequences have their own characteristic 
phosphodiester bridge conformations. In particular 
the torsional^ angle w' about the P-03' bond is signi- 

* Based on Paper presented at International Sym¬ 
posium on Biomolecular Structure, Conformation, 
Function and Evolution, January. 4-7, 1978, Madras, 
Indial ' 


ticantliy different for the two cases (w'——70® for A-T, 
and about —125° for T-A). The helical turn per base 
pair is also different for the two sequences (31° bet¬ 
ween A and T and about 40° between T and A). Thus 
the A-T and T-A regions in this structure can be 
separately, recognised because of their distinct confor¬ 
mations. 

Many biochemical studies also seem to prefer the 
unique double helical structures over local regions of 
DNA, in DNA-protein recognition mechanisms. 
Scheffler et al. ( 1968)3 have fbund that poly d(A-T) 
IS cleaved by pancreatic DNAse at every other phos¬ 
phodiester bond to give oligpnudeotides of the t;ype 
d(T-A) with T bearing a 5' P and A a 3' OH 
group. The periodic structure of poly (dA-dT) can 
provide a structural basis for this finding as every 
other phosphodiester has an alternate conformation 
particularly about the P-03' bond. Recently, Chan and 
Wells (1974)'*^ have found that the single stranded 
DNA specific and mung bean nucleases cleaved 
selectively in or near the lac operator region of X 
lac—DNA. They have considered the result in terms 
of the unique local DNA structures, induding those 
which are - totally helical but with a non-DNA-B 
geometry as compared to the great part of DNA. 

More recently Richmond and Steitz ( 1976)5 have 
studied repressor binding to poiy d(A-U-HgX), the 
structural analogs of poly d(A-T). They find that 
the modified DNA which has significant occlusion of 
the major groove by bulky groups, still binds to lac 
repressor as well as or better than poly d(A-T). They 
suggest repressor interaction with atjypical or uinnsual 
DNA conformaltion with sequence dependent 
changes in deoxyribose-phosphate backbone, as one 
of the possible explanations, Lin and Riggs 61971) <5 
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Digital Image Processing. By Rafael C. Gonzalez 
and Paul Wintz, (Addison-Wes|leiy Publishing Co, 
liK^j Reading, Massachusetts), 1978. P^). xvi-[-431. 
Price; Hard Bound $ 29*50; Paper Bound $ 19*50. 
’’After growing wildly for years, the field of com¬ 
puting now appears to be approaching its infancy” is 
the caption' .lor an interesting photograph which ap¬ 
peared some 'years ago in the brochure of the Depart¬ 
ment of Computer Science, University, of Illinois. What 
the above statement indirectly conveys, to my mind, 
is that the methodical development and the organised 
utilisation of computers are relatively fresh endeavours. 
A - better example than the Application of Digital 
Computers in Image Processing cannot be found in 
the context of methodical development and organised 
utilisation of digital computers. 

Th:‘ dozen or so books, the dozens of conference 
proceeJings and the hundreds of journal papers which 
have appeared in print so far, along with the com- 
merdally available digital image processing systems, 
bear ample testimomy to the rapid growth in academic 
popularity as well as in practical utility of Digital 
Image Processing. Almost all the books that have 
been written so far on this subject are meant for the 
specialist; an introductory level text book on Digital 
Image Pro<iessing has been long awaited and I am 
very pleased to see that the book written by Gonzalez 
and Wintz is going to fulfil this partictfjlar need ade- 
quatelly. 

Image digitization; Image enchancement and resto¬ 
ration; Image encoding; Image segmentation and re¬ 
presentation are four broad categories into which most 
logically all the techniques of image processing could 
be classified. It is gratifying to see that the authors 
have chosen to organise the chapters in their book 
based on this classification. 

The authors have stated in the. Preface. ’’The prin¬ 
cipal objeaives of this book are to provide an intro¬ 
duction to basic concepts and techniques for digital 
image processing and to lay the foundation which 
can be used as the basis for further study and research 
in this field.” T .believe the authors have succeeded 
admirably in achieving their objectives by providing; 
appropriate chapter organisation; lucid exposition of 


— - . 

basic concepts and the right level of mathematical I; 
techniques and the right amount of general reference ;; 
material at the end of each chapter. The appendices ; 
are well conceived and they^ 1 am sure, will be of ; 
immense help to the reader. Probably a good number 
of problems at the end of each chapter would have 
resulted in substantial image enhancement for the 
book as a text for classroom use. 

The getup and the printing of the book are of 
high quality and if the price is not prohibitively high, 

I beheve this book should find a place on the book- *• 
shelves of all students, teachers and researchers who . 
are interested in the field of Image Processing. / 

S. V. Pappu. I 


Drug and Chemical Toxicology Edited by John 
G. Keller (Marcel Dekker Journals, P.O. j 
Box 11305, Church Street Station, New York, j 
NY 102 10249). 1977-78. Quarterly—Four issues | 
per volume, Vol. I, No. I, pp. 101. Price: Annual 
Subscription: USA $ 40*00; elsewhere $ 45*40. ! 

This new quarterly journal aims at providing rapid 
communication of information pertaining to animal 
toxicology, teratology,’ mutagenesis and carcinogenesis ) 
and will publish full-length research papers, review 
articles and short notes. • [ 

Acute and Subacute toxicology of a bacteriostatic and | 
fungistatic agent hexahydro-l, 3, 5-triethyl-S-triazenc, | 
and of cathartic and emolient laxatives danthron. 
Sulfosuccinate and poloxalkol; reproductive and tera- ] 
tological studies with the volatile anestthetic, isoflurine; 
enhancement of the toxicity of 1, 1—dichloro ethylene ^ 
by pretreatment with 2, 3-epoxypropan; in mvo inhibi- j 
tion of cholinesterase with organic phosphate inhibi- ■ 
tors; acute mitochondria)! toxicity of cajffeine in 
cultured heart cells and Hair dyes and aplastic anamia 
are the topics presented is this first number of the 
journal. The journal is a welcome addition to the I 
libraries' and individuals interested in Toxicology of i 
Drugs. i 
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CRYSTAL STRUCTURE OF dCA T)^ AND SEQUENCE SPECIFIC DNA-PROTEIN RECOGNITION* 
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AND 
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Abstract 

We have obtained the or'ystai structure of the deoxy tecranucleotide dfA-T) ^. The 
structure shows (dA-dT) • (dA-dT) dinucleotide duplex fragments. The double helical model 
•of poly (dA-dT)-poly (dA-dT), obtained using the crystal structure dimer as the repeating 
unit, has sequence dependent alternation of both deojiJyribose pucker and phosphodiester bridge 
conformation. If such characteristic backbone structures are present in specific regions of DNA 
such as operator sequences, the backbone itself can provide a specific locus for discriminating 
such regions from the rest of the DNA in sequence specific DNA-protein interactions, in addi¬ 
tion to the discrimination resulting from selective interactions at the level of the bases. 


lyiANY important steps in genetic expression require 
selective recognition and binding of proteins 
(repressors, RNA polymerase, etc. to specific regions 
of DNA. The conventional models of DNA double 
helix do not throw much light on the origin of this 
specificity at a molecular level as in these models the 
DNA is generally assumed to have the same uniform 
or standard geometry without ahy specific conforma¬ 
tional changes brought about by specific base-pairs or 
base sequences. 

We have recently solved the crystal structure of 
the deoxyoligonucicotide d(A—T )2 by high resolution 
X-raV diffraction methods (Viswamitra et d. 1978) L 
In this study we have been concerned in finding out 
evidence of anjy dependence of DNA double helix 
conformation on base sequence. The study shows 
(dA-dT) * (dA-dT) dimer double-helix fragments in 
which the A and T nucleotides have different confor¬ 
mational features. When the crystallographic dimer unit 
is repeated suitably by model building, it is found to 
generate a possible sequence specific double helix con¬ 
formation for poUy (dA—dT)-polyfdA—dT). Unlike the 
well established classical DNA models (Arnott et al, 
1969)^, this double helix has periodic changes of 
conformation in the molecule. The sugar pucker alter¬ 
nates between C3'-endo geometry for A and C2 —endo 
for T residues. The base-sugar rotation x . about the 
glVcosidic bond is 0° for A and 70° for T. Also the 
A-T and T-A sequences have their own characteristic 
phosphodiester bridge conformations. Tn particular 
the torsional^ angle about the P-03'’ bond is signi- 

^ Based on Paper presented at International Sym¬ 
posium on Biomolecular Structure, Conformation, 
Function and Evolution, January. 4—7, 1978, Madras, 
India! ! • 


ficantliy different for the two cases 70® for A-T, 

and about —125° for T—A). The helical turn per base 
pair is also ^lifferent for the two sequences (31® bet¬ 
ween* A and T and about 40° between T and A). Thus 
the A-T and T-A regions in this structure can be 
separately, recognised because of their distinct confor¬ 
mations. 

Many biochemical studies also seem to prefer the 
unique doi-^ble helical structures over local regions of 
DNA, in DNA-protein recognition* mechanisms. 
Scheffler et al. (1968)'^ have fbund that poliy d(A-T) 
is cleaved by pancreatic DNAse at every other phos¬ 
phodiester bond to give oligpnucleorides of the i;ype 
d(T-A) with T bearing a 5' P and A a 3' OH 
group. The periodic structure of poly (dA-dT) can 
provide a structural basis for this finding as every 
other phosphodiester has an alternate conformation 
particularly about the P—03' bond. Recently Chan and 
Wells (1974)“^ have found that the single stranded 
DNA specific and mung bean nucleases cleaved 
selectively in or near the lac operator region of X 
lac-DNA. They have considered the result in terms 
of the unique local DNA structures, including those 
which are - totally helical but with a.non-DNA-B 
geometry as compared to the great part of DNA. 

More recently Richmond and Steirz (1976)5 have 
studied repressor binding to poty d(A-U-HgX), the 
structural analogs of poly d(A-T). They find that 
the modified DNA which has significant occlusion of 
the major groove by bulky groups, still binds to lac 
repressor as well as or better than poly d(A-T). The'y 
suggest repressor interaction with atlypical or ulnUsual 
DNA conformaltion with sequeinte dependent 
changes in deoxyribose-phosphate backbone, as one 
of the possible explanations. Lin and Riggs 01971)® 
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Crystal Structure of d(A-T)i and DNA-Protein Recognition 
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have earlier found that poly d(A-BrU) binds about 
40 times more elfecCively for repressor than poly 
d(A-T) whereas poly d(A-U) itself competes 20 fold 
less eflFectively. The mechanism by which these changes 
of repressor affinity are brought about is not clear. 
In the alternating model of poly (dA-dT), the Con¬ 
formation of the deox?yribose-phosphate backbone is 
base-sequence dependenr. These chemical changes, 
because of stereochemical differences such as stacking 
can bring about speciffo conformational changes of both 
sugar pucker and phosphodiester bridge and thus con¬ 
tribute largely to changes in repressor affinity. 

Crystdl Structure Results: 

d-pApTpApT was crystallised as NH 4 , salt at pH 6*5 
from water-acetone solutions. The space group is P2j 
with a=21-24, b=21-294, cfc=8*77 A, /J=97-8‘* 
=1*53. The crystals were very hygroscopic and 
the 3 d Mo Kcc diffractometer data were collected to 
a resolution of 1*04 A. The structure was solved by 
a combination of model building, Patterson methods 
and application of tangent formula for partial struc¬ 
ture (Karle 1968)'^. The cbnvendbnal reliability 
factor at present is R=15*3%« 

■ Molecular Geometry: 

The deoxyribose moiety in the backbone of 
d-pApTpApT molecule (Figs. 1 and 2) alternates 



■ Fig. 1. A view of the deoxytetranucleotide molecule 
parallel- - to a-axis. (5 -p-Acelnyly- (3'--5') -Thymilyl- 
(3-5') -Adeniyljyl- (3'- 5') -Thymidine (d-p ApTpApT). 

between C3'-endo and C2'-endo pucker, depending 
oh whether it belongs to A or T. The glycosidic tor^ 
sion angle also alternates likewise: Ol'-CT—N9--C3 
=5° (Al) and -8-7° (A3) and 01'-Cr-Nl-C<f= 
68*5° (T2) and 74*8° (T4). All the four nucleo* 
tide units have the common gauche-gauche (gg) 
donformation about the exocylic C4'-C5' sugar bond. 
The donformation of the phosphodiester - bridge about 
the F-03' and P-05- bonds is however significantly 


different: gauche-gauche (gg) between Al and T2 
(also between A3 and T4), trans-gauche (tg-) bet¬ 
ween T2 and A3. The conformation between A and T 
is that of a right-handed helix and that between T and 
A is extended. Yathindra^ has however recently shown 
from theoretical and model studies that polynucleo¬ 
tides having alternate (C3' endo-C2' endo) sugars can 
have tg“ favoured helicfel structures, (For nomencla¬ 
ture and conventions see Sundaralingam^^). 



Fig. 2. b-axis view of d-pApTpApT. 

The (dA-dT) segments form mini double helix: 

The tetranucleotide molecules do not form self¬ 
complementary duplexes at the tetranucleotide level. 
(dA-dT) • (dA-dT) dinucleotide double helix units 
are however formed with classical Watson-Crick 
hydrogen bonding between adenine and thymine bases 
from two molecules related by 2^ screw axis ]^N6(A) 
-O4(T)=3*04, A av., and N1 (A)-N3(T) =2*82 A 
F,v.} (Figs. 3 and 4). These dimer units are right-handed 
and anti-parallel. Within each base pair, the pyrimi¬ 
dine and purine bases are inclined to each other (13®). 
The mean planes of the two base pairs are however 
nearly parallel (3°) with a vertical sep^ation of 
3*34 A. The CT-CT (interstrand) separation is 10*2 
A and the helical mrn between the two' base pairs is 
31®. Sudh mini helix units have been observed from 
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single crystal studies of RJSTA double helical fragments, 
bur this is the first description of Watson-Crick base 
pairs observed in a DNA fragment at atomic resolution. 



Fig. 3. The (dA-dT( • (dA-dT) mini helix viewed, 
perpendicular to base pairs. 



Fig. 4 The (dA-dT) • (dA-dT) mini helix viewed 
nearly parallel to base pairs. 


In the present structure there is considerable overlap 
between adenine and thymine in' the A-T region of 
the same molecule and also between adenine bases 
(3*5 A) of molecules related by the 2^ axis. The 
extended structure is further stabilised by base-sugar 
interaaions of the type discussed b|y Bugg d. 
(1971)1® There is an equivalent of 31 w^te^ 


per tetranucleotide, some of them in positions to form 
direct hydrogen bonds with phosphate and base O 
and N atoms. Most of them however make indirect 
contacts through water-water bridges simulating an 
almost bulk-water like environment for the nucieo 
tides. The results of the crystal structure may there¬ 
fore be relevant to solution stmctures. 

A sequence dependent double helical structure for 

poly(dA'-dT) and its relation to sequence specijitt 

DNA-protein interactions : 

We have used the (dA-dT) • (dA-dT) dimer of 
the crystal structure as the repeating unit to generate 
a double helical model for the alternating copolymer 
poly (dA-dT)-Ipoly (dA-dT). As pointed out in 
the beginning, the most interesting property of the 
present model is that its conformational features also 
alternate. In the sugar phosphate backbone, the deoxy- 
ribose conformation alternates between C3'~endo for 
A and C2-endo for T residues and the pohsphodi- 
ester bridge geometry is significantly different for the 
A~T. and the T—A regions. The gl'ycosidic angles for 
A and T residues are also different (0° and 70®). 
The model is a qualitative one, as its various torsional 
angles are still being refined by helix-generating com¬ 
puter programmes and energy minimisation procedures. 
Some of the average features of the model seem to 
resemble DNA B structure but a proper comparison 
with the established forms of DNA (Arnott et al. 
1969) - and of the D-DNA heliclal structures observed 
for poly (dA-dT) in fibres {^Davies and Baldwin 
1963)^ and Arnott et dl. 1974 )^ 2 ] can be made only 
after further refinement of the present model. It ma|y 
be mentioned that Bram (1971)^''^ has found that 
the X-ray scattering pattern of AT rich DNA in solu¬ 
tion is different from that of DNAs of low and 
medium AT content or of Calf Thymus DNA. He has 
suggested that very rich AT DNA may adopt a con¬ 
formation different from that of normal DNA-B and 
that such sequence dependent DNA structure can 
provide a recognition mechanism in DNA-protein 
interaction. 

We have already described the relevance of the 
alternating structure for pol'y (dA-dT) to some bio¬ 
chemical findings involving DNAse cleavage and lac 
repressor interactions'*^"^*. In conclusion the present 
studV suggests sequence specific! changes of deoxyribose 
pucker and phosphodiester bridge conformation in 
poly(dA-dT)-poly(dA-dT). If such characteristic back¬ 
bone structures can exi^t in specific! regions of DNA 
such as operator sequences, the backbone itself can 
provide a specific locus foi: discripiinating sudi regions 
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from the rest of the DNA in sequence-specific DNA- 
protein interactions, in addition to the discrimination 
resulting from selective interactions involving the 
bases. 
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problem. One of us (M. A. V.) thanks the DST and 
DAE (India) for financial support. We thank the 
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Dr. D. M. Brown and Mr. J. Rodgers for help and 
discussions. 
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SOME RECENT OBSERVATIONS ON THE SYSTEMIC MODE OF ACTION OF VITAMIN A 

J. GANGULY, K. SARADA and S. KRISHNA MURTHY 
r^epartment of Biochemistry, Indian Institute oi SoienCe^ Bangalore 560 012 


T. C. ANANDA KUMAR 

Department of Anatomy, All India Institute of Medical Sciences, New Delhi 110 016 

Abstract 

Some of the important observations made in recent years regarding, the systemic mode of 
aadon of vitamin A are summarised. It is pointed out that regeneration of liver following partial 
hepacectomy is markedly less in vitamin A deficient rats. Similarly division and diRerentiarion 
of the primitive epithelial cells of the oviductof oestrogen-treated chicks are significantly arrested 
on deprivation of vitamin A. It is discussed that vitamin A is required for controlled division 
and difierendation of cells. 


U NLIKE many of the water-soluble vitamins, proper 
understanding of the mode of action of the fat- 
soluble vitamins has been rather challenging, and 
vitamin A has not proved to be an exception in this 
respect. Although it was one of the earliest vitamins 
to be discovered, its systemic mode of aaion is sdKl 
not properfy understood, and completely new approach 
has bectome necessary- for unravelling the precise 
mechanism through w'hich it funaions. Recently 
Ganguly^ made such a radically new approach and 
pointed out that the classical symptoms of deficiency 
of vitamin A described by numerous workers can be 
explained on the basis of a general interpretatioo 
that vitamin A is required for division' and differen- 
tiadon of cells of higher animals. While arriving at 
such an interpretation it was assumed that a particular 
compound should aa at a single fundamental point 
rather than at several areas of physiology. According 
ro Ganguly^ such an interpsretation would readily 


explain the diverse effects of tleficienty of viramifi A 
described in the literature. Since th(*n we have made 
several attempts to produce evidence in support of 
such a hypothesis by using regenerating rat liver and 
oestrogen-primed chick oviduct as typicteil model 
Systems for rapid growth and differentiation of cells 
and are summarising here some of our salient obser¬ 
vations in this regard. 

Regenerating rat liver : Regenerating rat Ever, 

following partial hepatectomy, has been wfidely recog¬ 
nised as a typical model system for rapid cell division-. 
By using vitamin A-depleted and normal rats Jaya- 
ram et al.^ have shown that regeneration of the liver 
in terms of net increase in tissue weight as well as 
in terms of DNA, RNA and protein contents is 
markedly lower in the vitamin A-deprived rats which 
could be restored to near normal (levels by supple¬ 
mentation of the deprived' rats with retinyl acetate 
immediately- after partial hepatectomiy^, 
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Examination of the /// vivo incorporation of radio¬ 
active predursors into the DNA, RNA and proteins 
of the rc.^cncrating liver at different time intervals 
after parltial hepatectoniy revealed that the rates ol 
siynthcsis of these macromoleeules were appreciably 
slower in' the vitamin A-deprived rats. It was also 
demonstrated that the actividy of the RNA polymerase, 
whiefh normally shows marked increase in its activity 
during the early, phases of regeneration, showed signi- 
hcantly less increase in its a-ctivitiy during the same 
phase of regeneration of the liver of vitamin A-deprived 
rats^. 

At the same time histological examination of the 
regenerating liver of the vitamin A-deprived and normal 
rats revealed that the mitotic index was llower and 
the appearance of the endoplasmic reticulum was 
finer in the deprived rats, as compared to the corres¬ 
ponding normal controls'^ 

Oesh^'OgeU'pnmed chick oviduct : Due to several 

reasons the oestrogen-primed chick oviduct has proved 
to be an ideal system for the study of the possible 
role of vitamin A in division and differentiation of 
cells. Firstly, the magnum portion of the ovidua of 
the immature chicks consists of a singjle laiyer of 
strarified columnar epithelial cells. Following oestro¬ 
gen aclmin'istration these primitive epithelial cells 
undergo rapid division after which they differentiate 
into three types of cellls namely, tubular gland cells, 
goblet cells and ciliated cclls*'»’^. Seciondly,, the newfly 
hatched chick contains some amounts of vitamin A in 
its liver and yolk sac, and draws upon this supply of 
vitamin, A for its growth during the initial stages 
after the hatch", so that if it is put on a vitamin 
A-deficicnt diet immediately after the hatch if can* be 
made deficient of vitamin' A within two to three weeks. 

By using chicks made deficient of vitamin A in 
this manner Joshi et showed that, following 
administration of oestradiol 17-j(? for six consecutive 
days the growth of the magnum portion of the ovi¬ 
duct in terms of increase in' its length and weight 
as also in its total DNA, RNA, protein and phospho¬ 
lipid contents is perceptibly less in such birds. At 
the same time it was observed that such effects of the 
deficiency can be reversed by. supplementation of the 
depleted birds with retinyl acetate. These results thus 
showed that the overajll growth of the oviduct during 
stimulation by oestrogen is dependent upon avail¬ 
ability of adequate amounts of vitamin A. 
Incorporationy in vitro, of the radioactive precursors 

into the DNA, RNA and proteins of the oviduct 

magnum: 

DNA and RNA : When the oviduct magnum of 
the deficient and normal birds treated with oestro^jen 


was incubated with [^H]-thymidine or -uridine 
in the incubation medium, incorporation' of these 
radioactive precursors into the respective nucleic 
acids, when expressed on the basis of gg. DNA, was 
markedly less in the depleted tissue, as compared to 
the control tissue. It was most significant that addi¬ 
tion of retinol to the incubation mixtures restored the 
incorporation of both precursors to near normal 
values in the deficient tissue, with retinol showing no 
such effects on the normal tissue®. 

Proteins : The bulk of the indrease in the weight 
of the oestrogen-primed oviduct is due to rapid 
increase in the number of tubular ^and cells which 
are responsible for the syntheses of several egg-white 
proteins like ovalbumin, conajlbumin, ovomucoid, 
lysozyme, etc. The goblet cells, on the other hand, 
synthesize ovomucin and avidin. Since depletion of 
vitamin A exerted marked effects on the synthesis of 
DNA and RNA in the oviduct, attempts were made 
to study the effe,dts of vitamin A deficiency on the 
incorporation of ^‘^C-C^/cre//<^protein-hydroly,sates 
into the different proteins of the oviduot similarly 
incubated. Here, the synthesis of ovalbumin, which 
represents about 50 to 55% of the total cytosol pro¬ 
teins of the oviduct, was markedly lower in the defi- 
dient tissue, while that of the other proteins like 
conalbumin, ovomucoid and ovomucin remained 
unaffected. 

Glycosylation of proteins : In recent years there has 
been extensive work on the rc|le of pcvlyprenols in 
sugar-transfer reactions, particularly in micro-orga¬ 
nisms'* Being a tetraprenol, retinol has been consi¬ 
dered to take part in similar sugar-transfer reactions, 
especially in glycosylation of proteins in mammalian 
systems^ The oestrogeni-primed chick oviduct is an 
ideal s^ystem for the study of such glycfosiylation 
reactions of proteins, because this particular tissue 
actively synthesizes several glycoproteins of the 
egg, under the in'fluenc'e of o^trogen. Therefore 
the contents of the free and protein-bound 
sugiars (both hexose and hexosamines) were 
compared in the oviducts of the vitamin A-deficient 
and normal chicks, when the deficient tissue was 
found to contain lower amounts of the protein-bound 
sugars, with a concomitant increase in the free sugar 
contents. Bur, following, inciubacion of the oviduct 
with mannose in the medium, while mannosy- 

lation of the total oviduct proteins was not signifi- 
cfeintly affected, that of the cytosojl proteins showed 
considerable decrease in the deficient oviduct. Like the 
incorporation of i^C-amino acids, here also, the effect 
of the deficiency was more marked in the case of the 
majo-r glycoprotein of the oviduct, namely ovalbrimin. 
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which obviously indicated that |Iower incoiporatioa of 
the labelled sugar might be due to reduced synthesis 
of the protein component. In sharp contrast, mannosy- 
lation of ovomucins was significantly higher in the 
deficient tissue. These results thus did not lead to any 
definite conclusions regarding any role of retinol in 
the giycostflation of the ovidua proteins. 

Histological studies : Several interesting observations 
were made from histological examinations of the mag¬ 
num of the deficient and normal oviducts^. Thus, while 
the number of lobules per seaion of the oviduct re¬ 
mained more or less unchanged in the two types of 
tissues, the average number of acini (tubular gland cells) 
per lobule was drastically reduced in the deficient mag¬ 
num, in that, whereas in the normal tissue the average 
number of the acini was 88-7±3-6, the corresponding 
number in the deficient tissue was only 31*6 ±: 4*2. 
It was equally significant that the gland cells were 
poorly developed and appeared elongated in the defi¬ 
cient samples, while they were wall formed and round 
in The normal tissue. Moreover, disproportionately large 
number of goblet cells was visible in the deficient 
oviduct, which also showed the presence of large 
amounts of alcian blue-positive materiak. It shou*ld 
be obvious that the appearance of increased amounts 
of free and bound sugars found in the deficient mag¬ 
num, as described above, should explain the presence 
of such large amounts of the alcian blue-positive 
materials in the same samples, and thereby establish 
that the histochemical observations and the anajlytical 
values are in fairly good agreement. 

Electronmicroscopk studies : These histoIogicaiJ 

observations were furdier extended by electronmicro- 
sdopic examination, whiiii not only confirmed these 
findings, but in addition, revealed funher striking 
differences ber^-een the tv’o types of tissues. Thus, 
under normal circumstances large number of proto- 
differentiated ccHk appear at the epithelial region of 
the oviduct magnum at the very early stages of oestro¬ 
gen administration, after which they slowly move 
down and fill up the lobules in the form of acinar 
gland cells. Bur, in our experiments, while there were 
few protodlfferentiated aills in the magnum of the 
normal birds, these cells were present in large num¬ 
bers in the epithelial region of the depleted tissue. 
Such a situadon clearly suggested that growth and 
de\"elopment of the protodlfferentiated cells were 
markedly less in the depleted tissues and such an 
interpretation was fully substantiated by the appearance 
of strikingly less number of mbular gland cells 
per unit area, with srromal oedema still persisting in 
the deficient tissue, while in contrast stromal oedema 
was preceptibly less and the gland cells were markedly 
higher in the norma! tissue. 


Several remarkable differences were noticeable in 
the gland cells also. Thus rhe size of these eell-S, us 
measured from the acinar lumen to the furchesr part 
of these cells, was appreciably smaller in the dejdetCii 
tissue. The morphology of these ccills with respect to 
the development of the rou^b endoj'>IusiniL' reticulum 
(RER) and polysomes seemed to be poor, so that it 
would appear that the machinery for proteiii syiuhcsis 
was not properly formed, both in quality ant] quan- 
tiry. Yet another interesting uspect of the* morphology 
of these cells was the striking diffc'roiice in the nature 
of the secretory granules- Xhus, while both coiulen- 
sing vacuoles (which eventually become mature gra¬ 
nules) and the mature secretory granules were foumi 
in' the cytoplasm of the normal birds, essencialfy 
mature secretory granules were seen in the depicted 
birds. 

Another highly significant finding was the 
ance of large number of globlec cells thro-tghout the 
surface epithelium of the depleted magnum even 
after the administration of the oestrogen foe six con¬ 
secutive days, while in the normal tissue the.se cells were 
visible ontly occasionaly. According to Kohler ct alS* 
the tubular gland cells are the first to difFerenciate 
from the primitive epithelial cells, while the goblet 
tells and ciliated cells do not appear in appreciable 
number until the maturation of the tubular gland cells 
is complete and these processes take place around 7 
to 8 days after the oestrogen treatment has been .sor¬ 
ted. It is thus clear that the control of the programmed 
differentiation of the epithelial cells of the oestrogen- 
treated oviduct is lost in the absence of vitamin A, 

Isolation of a receptor protein- for retinol from the 

oviduct: 

In recent years several receptors for steroid hor¬ 
mones have been isolated from various animal tissues^-, 
one of them being a specige receptor for i:>rogcsterone 
isolated from hen oviduct^'**, and it is generally believed 
that the ce’|lular receptors for the steroids deliver the 
steroids to the nucleus of the target tissues for their 
physiological function. Similarly receptors for various 
retinol derivatives have been described in- different 
animal tissues^'^’^^’^^. We Jhavc also isoLicod from 
the oviduct of laying hens a receptor for retinol in 
fairly pure form. Its molecular weight was 13,180 
daltons and it Could bind specifically with retinol, 
retinyl acetate and retinyl palmitate. It had two types 
of binding sites with Ka of 3*7 X 10^ and 

3*9 X 10® M"i, respecty and it represented about 
0*16% of the total cytosol proteins of the oviduct 
magnum. We should however mention it here that 
the function of the plasma retinol-binding protein 
(RBP) is quite different from that of. the c<^llul^lf 
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receptor protein in that, while the former transports 
retinol from the storage site and delivers it to the 
cell where it is required, the latter makes retinol 
available to the actual site inside the ctdl where it is 
ultimately used. It would be interesting to speculate 
that both steriod hormone and retinol participate 
through the respective recepto! proteins at the 
dhromatin level of the cell nucleus in division and 
differentiation of cells. These considerations have led 
us to suggest that retinol should he called a co-steroid 
hormone^. 
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DISCOVERY OF THE CYANOPHYCEAN ALGAL REMAINS AND MICROPLANKTONS 
IN THE LATE PRECAMBRIAN SCHISTOSE PHYLLITES AND ITS BEARING 
ON THE AGE OF THE AMRI UNIT, GARHWAL HIMALAYA, INDIA 

AVINASH CH. NAUTIYAL 

Department of Geology, University of Lucknow, Lucknow (JJ.P.), India 

Abstract 

The late Precambrian schistose p%h-hes (Amri Unit) of the Gahrwal Himslaya at north¬ 
eastern Do'gadda yielded high corveentration of spheroidal algal remains (Myxococcoides minor) 
of living Cyanophycean (Chroococcaccae) affinities. In addition, they consists of microplanSktons 
{Granomargimtla primiliva, Protosphaeridium volkovae) and fungal (?) remains {Eomyce- 
topsis septata). The general morphological characters of the microfossils are described. Their 
discovery in the rocks of the area is the first find of these microorganisms known to-date. The 
occurrence of luicroflora (microfauna) in the rocks assists in the reconstruction of the paleo- 
er.vironments of the an/'dent Garhwal Himalayan ocean, and fating of the Precambrian phyllites 
of the Amri Unit. 

Basin, Karnataka State, Andhra Pradesh) and Madhij^a 
Pradesh (Rampiira), ranging in age from late- 
Precambrian to Cambrian (Salujha et Salujha 
et <t/. 13 >i 4 ^ Venkatachala and Rawat^^; Venkatachala 
et aZ.20, PrakashJ>, Vishwanathiah et Maithy 

and Shiikla'^, Nautiyal'^"'^). Furthermore, a con¬ 
siderable amount of information on the spheroidal 
algal remains and microplanktons from the late 
Precambrian rocks of the U.S.A.,' Canada, 
Australia, Africa; and Russia has been published 
(VolO'gdin and Drozdova-2 ; Srhopfi^ ; Schopf and 


Introduction 

/ITHE occurrence of fossil spheroidal algal 

remains, of living cyanophycean (Chroiocca^ 
ceae) aiPnities, and organic- walled micro- 

planktons (acritarchs) from the late Precambrian 
semstose pliylJites of Dogadda (Garhwal Himalaya, 
India) have not been reported so fax'. In 
India:, however, acritarchs and oyanophlycean algal 
remains (spheroidal, filamertous) have been 
recorded from North India (Kumaiin and Garhwal 
Himalayas, Son Valley), South India (Kaladgi 
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Figs. 1-13. Photomicrographs of algal (sphe¬ 
roidal) and fungal (?) remains from the late Pre- 
cambrian schistose phyllites of the Garhwal Himalaya, 
India, at northeastern I>ogadda» Figs. 1—6, 12. 13. 
MyxoCoccoides minor; Figs. 7, 8. Granomrt^ginata 
primitiva ; Fig. 9- Incertae Sedis Type 1 ; Fig. 10. 
Photosphaeridium volkovae\ Fig. 11. Eomycetopsis 
septata. All Fig;s. X 2,000 approx., but Figs. 11-15 
(thin section), X 900 approx. 


[ Current 
Science 

Blacici7; Schopfi<5; McCoimell^; Maithy^; ? 

NautiyalS). 

The Precambrian to Lower Palaeozoic rocks 
(phlyllite, slate; siltstone) of the Garhwal Himalaya 
have considerably puzzled the European and Indian I 
geologists for a long time. Their environment of 
deposition could not be deciphered with certainly 
owng to non-availability of fossils and have been 
dated dubiously on the basis of lithology (Auden^; 
Valdiyais; Ravi Shainker and GanesaniO; PandeS). 
However, the recent geological work by the authOf 
in the Garhwal (Nautiyal^) and Kumauit 
(Nautiyal6*7) Himalayas provides significam 

information of the Precambrian sequences, and 
suggests further investigation of the Precambrian to 
Lower Palaeozoic rocks. The present paper 

reports the first discovery of cyan,ophycean algal 
remains and microplanktons (acritarchs) from the ^ 
Prec'ambrian schistose phyllites of the Garhwal \ 
Himalaya at northeastern Dogadda, India. j 

The area of investigation occurs on a motor road ? 
side occupying between Dogadda and Lansdowiu 
and the outcrop section is located at about 
2i- miles distance (on straight line) from Dogadda. 

It is confined between long. 78° 39' E and 78° 39-50'E 
and lat. 29® 49' N and 29® 49*50'N of the Garhwal 
Himalaya^ At this locality; a 15 *20 m. thick section of 
greenish gray schistose phyllites (Amri Unit) of 
the Garhwal Nappe was studied. The phyllites are 
non-calcareous, compact, hard and consist of 
whitt quartz lenticles (up to 3" long). They con¬ 
stitute the intrusive relationship with the Lansdown 
Granite northwards; and have been studied 
earlier (Table I) as Precambrian (?) to 
Lower Palaeozoic rocks (Auden^; Ravi vShanker and 
Ganesanio, Saklani et w/.n). 

Microfloral (Microfatjnal) Distribution and 
Description 

The schistose phyllites were macerated (Figs. 1-10) 
and examined in thin sections (Figs. 11-13) and 
revealed abundant cyanoiphycean algal remains 
(Figs. 1-6, 12, 13) and acritarchs (Figs. 7, 8, 10) 
in common distribution. In addition; some fungal (?) 
remains were also observed (Figs. 9, 11). The 
rock matrix in thin sections exhibited high 
concentrations of black carbonaceous matter. The 
organic fossils are easily detached (or offset) from 
the matrix due to rock rupturing in thin sections 
(Figs. 11-13). However; they appear well 
preserved as dark brown to dark grey. The 
discovered microorganisms include : Myrococcoides 
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minor, Eamycetopsis sepiata Granornarginata 
primitiva, Protosphaeridium volkovae and Incertae 
Sedis Type 1. 

Systematic Descriptions and Biological 
Relations of Algae 

Ph^ilum: CYANOPHYTA; Class: CYANO- 

PHYCEAE, Order: CHROOCOCCACEAE 

Nageli. 1849. 

Geniis : Myxococcoides Schopf, 1968. 

Myxocaccoides minor Schopf, 1968 
(Figs. 1-6, 12, 13 > 

Cells mostly spherical to subspherical; frequently 
ellipsoidal to slightly flattened compressional forms 
(Fig. 4) also occur; they occur either as solitary 
(Figs. 12, 13) or aggregated into ellipsoidal 
colony of 25 to about 40 cells (Figs. 1-6), surface 
ornamentation of cells, psilate to slighly punctate, 
dark brown; cell diameter range; 8*50 to 10*50g 
(average diameter 9-20/x with 30 cells), cell 
wall distinct and thick; 0-7 to 0-8 a*, cells attached 
with graiiuliir; non-lanicllated organic matrix 

(Figs. 1, 3) about 2^ thick. This species of the 
Oarhwal Himalaya closely compares to M. minor 
(PI. 81, Fig. 1, PL 83, Fig, 10, Schopfis). from 
the late Precambrian Bitter Springs Formation of 
Central Australia. 

- fungi (?)” 

Phylum : EUMYCOPHYTA (?) 

Genus: Eomycetopsis Schopf; 1968 

Eomycetopsis septata Maithy, 1975 

(Fig. 11) 

Filaments of solitary occurrence; with smooth 
surface texture of walls; more-or-less cylindrical, 
septate, septate part of filament varying in length, 
filaments apparently attenuated at septa, brown; 
filament 43long (broken specimen), diameiei 
6 m, septate part of filament measured in two 
pla.ces, about 9 sepidiYi compares to the 

solitary filament of the same species (PI. 3, Fig. 24, 
Maithy2), from the late Precambrian Bushima/ 
System of Kanshi, Zaire. 

Incertae Sedis 

Group: ACRITARCHA Evitt, 1963, Sub-group: 

SPHAEROMORPHITAE Downic, Evict and 

Sarjeant, 1963. 

Genus : Granornarginata Naumova, 1961. 

Granoffiarginaia primiiiva Salujha, Rehman and 
Arora, 1971. 

(Figs. 7, 8) 


Test spherical, partly folded, exine thick about 
2 n, wide peripheral thickening present, coarsely 
granulose, occurring as individual (Fig. 8) or m 
union (Fig. 7), dark greyish brown, test diameter 
range; 13 to 20 m, gran,a 1 to 1*50 m wide. This 
species of the Garhwal Himalaya is similar as 
G. primitiva (PL III, Figs. 18-20, Salujha et 
from the Lower Vindhyans (late Precambrian) o-l 
Son Valley and also compares to the form 
(tL 1. Fig. 12, Saiujha .WJ-'L in the Bhima 
sediments of Karnataka State. 

Genus: Protosphaeridium Timofeev, 1963 
Protosphaeridium volkovae Maithy and Shukla, 1977 
(Fig. 10) 

Test circular-oval in outline, thin-walled with 
folds apparently visible on the margin, exine 
intrapimctate, partly ruptured during preservation, 
dark grey, overall size, about 42 m. This species 
closely compares to P. volkovae (PL 2, Fig. IS, 
Maithy and Shukla‘>L from the late Precambrian 
Suket Shales (Lower Vindhyan) of Rampura in 
Madhya Pradesh. The Rampura specimens 
remarkably show almost the same pattern of 
folding and rupturing of test walls as that of the 
Garhwal Himalaya. 

Incertae Sedis Type 1 ^ 

(Fig. 9) 

Elongated oblong lilament (broken part), psilate, 
septate, constriction at septum apparent, narow end 
with an opening (?) surrounded by a curved septum, 
brown'; overall size, 37 m (broken specimen), 12 m 
wide at center, filament, part between two sqpta, 24 M, 
narrow end 6 M wide, septa about 2 M thick. Incertae 
sedis Type 1 is suspected as fungal remain. 

Paleoenvironment and Age Assignment 

The schistose ph'yllites (Amri Unit) of the 
Garhwal Himalayan Nappe at northeastern Dogadcia 
arc dominated by, the colonial form of fossil blue- 
green algae, referable to the modern Cyanophycean 
order Chrodcoccaceae, in the microflora (mkrofauna). 
The development of benthic, colonial blue-green 
algae requires the process of photosynthesis in shallow 
water environments. Its high concentration in the 
phjyllites is associated with the organic-walled micro¬ 
planktons (Grammargimta primitiva, Protosphaeridium 
volkovae) to planktonic habitat of shallow marine 
environment. Genedally, these microfossils are 
suggestive of existence of extensive, shallow, ancient 
Garhwal Himalayan oceans that provided a very 
suitable environment (littoral photic zone) for 
colonial algal growth (Schopf^Schopf and Blacic^'^, 
Nautiyal^). The microorganisms were preserved in 
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the marine, greenish grey mud before the sediment 
was Oonsolidated and metamorphosed to schistose 
phyllites. 

The schistose phyllites of the Garhwal Himalaya 
have been equated. to the Chandpur Series, assigning 
Pre-Cambrian (?) and Lower Palaeozoic as probable 
a^es (Auden,Ravi Shankef and Ganesan^<^; 
Saklani ct (Table I). The author’s discovered 

microfloral (microfaunal) assemblage predominantly 
consists of the late Precambrian microorganisms 
{Aiyxococcoides minor, Eom-ycetopsis septata^ GranO' 
margmaia primltiva, Frotosphaerldium volkovae) that 
have been reported from Australia, Africa, and India 
(^see systematic part). Therefore, a late Precambrian 
age is proposed to the schistose phyllites of the 
Garhwal Himalaiyan Nappe, at the northeastern 
Dogadda region, on the basis of micro floral (micro- 
faumal) assemblages. In addition, it is suggested 
that these phyllites may be correlated with 
the late PirfO-'ambrian Lower Vindhyans Semri 
Series) of Son Valley (Mirzapur) and Rampura 
(Madhya Pradesh) on the presence of the diagnostic 
mi'croplankfons, Granomarglnata prim-Uiva and Photo- 
sphaeridium volkovae. 
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MONO AMINO OXIDASE (MAO) INHIBITORY 
ACTIVITY OF lNDOLE-3-ACETAMiDO- 
4 '-arylcarboxvlic acid ALKYLESTERS 

In connection with our synthesis of cystiddal com¬ 
pounds, we synthesized a series of compounds having 
substituted amino benzoates and salicylates joined, 
via., au' amidic link to the carboxy group of indole 
3--acetic, propionic and—butyric acid. The cysticidal 
aotivicy of these compounds have been reported e‘Jse- 
where^. 3-(2-amino butyl indole) has been reported 
as a potent MAO inhibitor-. Since our compounds 
had an indolic nucleus, we tested them for possible 
MAO inhibitory activity. The compounds have shown 
MAO inhibitory activity of an order equivalent to 
that possessed by pheniprazine^ and ipronizid^ (well 
known MAO inhibitors). 

Experimental 

The following compounds were tested for MAO 
inhibitory activity : 

(1) 2-Methyl indole 3-acetamido (3-hydroxy) )- 
4'—methylbenzoate (2) 2-Methyl—indc|le-3—6cetamido 
(3'—hydroxy)—4'—ethyl benzoate (3) Indole—3-^ceta- 
mido-(3"-hydroxy)-4'-methyl benzoate (4) Indole- 
3-acetamido-4-ethyl benzoate, (5) 2-methyl indole- 

3- acetamido—4-methyl benzoate, (6) 2-methyl- 
indoie-3-acetamide 4'-ethyl benzoate, (7) Indole-3- 
acetamido-4-methyl benzoate (8) Indole-3-propio- 
n'amido-4'—methyl benzoate, (9) Indoie-3—propiona* 
mido-4'-ethyl benzoate, (10) Indole-3-butyramido- 

4- methyl benzoate (11) Indole-3-butyramido- 
(3'-hydroxy)-4-methyl benzoate, (12) Indole-3- 
buty»ramido-4-ethyl benzoate. 

MAO activity was determined by, the spectrophoto- 
hiiorometric method of Krajl^ in rat brain using 
kynuramine as the substrate. The amount of 4~hydrox7- 
quinoiine which is formed from the spontaneous cydliza* 
tion of the intermediate aldehyde generated during 
the deamination of kynuramine in IN NaOH was 
measured fiuorometrically in an Amino-Bowmani 
Spectrophotohuorometer (activation frequency 31!5 
mg- and fluorescence frequency at 380 mjw.). Decrease 
in optical density provides a direa measurement of 
MAO inhibition. 

Rats -weighing approximately 100-150 g were 
killed by decapitation^ Brains were quickly removed 
and homogenized in ice-cold 0*25 M sucrose with the 
help of Potter-Elvehjem homogenizer with a ^lass 
tube and Teflon-pestle. The enzyme was partially 
purified by subjecting the homogenate to differential 


centrifugation upto 16,000 X g. The 16.000 X « 
residue which exclusively consisted of mitochondrial 
fraction, was suspended in 0*25 M sucrose to make 
a 10% (w/v) suspension. , 

The reaction mixture in a iinal volume of 2*0 ml 
contained 1*0 m|I phosphate buffer (0*5 M, pH 7*4), 
0*4 ml preparation, 20 gg of kynuramine and an 
appropriate amount of the compound to he tested so 
chat the final concentration of the compound in 2*0 ml 
was 5 X lO'^iVf- After 10 minutes prtinclubation in a 
water bath at 37° C, the reaction was started by the 
addition of substrate. After an incubation of 30 minutes 
the reaction was stopped by the addition of 1*0 ml 
10% (w/v) tnchlt:)roacetic acid. Tubes were centri¬ 
fuged at 800 X B 15 minutes, and a suitable eluquot 
of the supernatant was taken in 1 N NaOH. The 4- 
hydroxyquinoline formed during the incubation period 
was measured fluorometrically. Decrease in O.D. pro¬ 
vided a direct measure of enzyme inhibition in experi- 
ment containing 3-indole-PAS esters. The MAO 
inhibitory activity is reported in Table 1. 

TaBLI; 1 



SI. 

No. 

X 

Rx 

R, 

n 

MAO in- 
Itibilory 
activiiy(^,;} 

1. 

OH 

CH, 

CH., 

1 

58*30 

2. 

OH 

QH, 

CEL 

I 

(>0-47 

3. 

OH 

CH» 

H 

I 

58- 38 

4. 

H 

C.H, 

H 

1 

57*99 

5. 

H 

CH, 

CHa 

1 

60-47 

6. 

H 


CHa 

1 

62- 66 

7. 

H 

CH, 

H 

1 

58-98 

8. 

H 

CH, 

H 

2 

61-9 

9. 

H 


H 

2 

67-42 

10. 

H 

CH, 

H 

3 

63-2 

M. 

OH 

CH, 

H 

3 

64-3 

12. 

H 


H 

3 

72-9 


a. The compounds were dissolved in propylene 
glycol. 


b Compounds were used at the final concentration 
of 5 X 105 M. 

c. Each experiment was done in duplicate. Values 
in the table are mean of two separate expeiiments. 
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Structure activity fel-ationshpp 

Aa' examination of enzyme inhibitory aaivity in 
relation to the structure shows the following pattern. 

1. A substitution at position 2 of the indole 
nucleus does not show an|y appreciable effect on inhibi¬ 
tory activtiy.. 

2. The presence of a -OH group or its absence in 
the benzene of the side chain does not affect the inhi¬ 
bitory activity. 

3. It is clearly, brought out that increase in the 
side chain from acetyl to butiyryl a|t the 3~position of 
indole, causes a gradual increase in the inhibitory 
activity,, and finally, the carboethoxy derivatives are 
more active than the carbomethoxjy derivatives. 


Department of Pharmacology, 
King George Medical College, 
Lucknow University, 

Lucknow 226 003. India, 

July 3, 1977. 
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CHEMICAL EXAMINATION OF THE 
HEARTWOOD OF ABnOM^ ArroUST^ xjmn 
The root and root-bark of Ahfoma augusta Linn. F. 
are used as emmenag|ogue, uterine tonic and in dy.s- 
menorrhoea^. The leaves, stem-bark and heartwood of 
this plant are used in the treatment of gonorrhoea 
and in painful menstruation. Although the roots, 
leaves and stem-bark of A. augusta have been investi¬ 
gated by several workers'^-^^, yet no phytochemical 
work has been done on the heartwood of this plant. 
We now report the results of systematic chemical 
investigation of the heartwood of this plant. 

The dried and powdered heartwood was successively 
extracted with petroleum ether (60°-80®) and 
chloroform. 

The petroleum ether (60®-80®) extract was chro¬ 
matographed over Brockmann alumina using petro¬ 
leum ether (60®-80°), benzene and dhloroform as 
eluents. The fraction eluted with benzene on evapora^ 
tion left a white solid (* 002 %) which crystallised 
from methanol in shining flakes (m.p. 136°—137°). 
It gave positive Liebermann-Burchardt test for sterol 
and its IR spectrum showed absorption at 3400 cm-l 
(—OH-stretching). The identity of this sterol as 
jff-^itosterol has been confirmed by m.m.p. determi¬ 


nation, co-'TLC with authentic sample of ^-sitosterol 
and by the preparation of its acetate (m.p. 128°) and 
benzoate, (m.p. 145 °). 

The concentrated chloroform extract of the heart- 
wood was chromatographed over Brockmann alumina. 
The benzene: chloroform (1:1) eluted fraction, 
furnished a white solid (*0005%) m.p. 112°. It does 
not respond to Liebermann—Burdhardt test for sterol 
and triterpene. The IR spectrum shows absorption 
peaks at 3420 (-OH-stretching), 2940, 2860 (C-H 
stretching) 1465 (-CH.j-bending), 1060 (C-O stretch¬ 
ing due to primary alcohol) and doublet at 730 and 720 
cm“i j^-(CH 2 ) n bending vibration due to straight 
chain methylene]. These data indicated the compound 
as octacosane-l, 28—diol (Lir. m.p. 112°) which was 
confirmed by its acetate'^ (m.p. 81°). 

The authors wish to express their sincere thanks to 
the University Grants Commission, New Delhi for 
financial support and to Dr. S. P. Gho-sh of Indian 
Association for the Cultivation of Science. Calcutta for 
iR spectra. 
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CONE-TN-CONE STRUCTURE IN THE 
UPPER FLYSCH SERIES (UPPER CRETACIOUS) 
MALTA JOHAR AREA 

PITHORAGARH DISTRICT, UTTAR PRADESH 

Calcareous cone-in-cone structures are minor fea¬ 
tures of some shales and are characterised by abundance 
of right cirailar cones (Pettijohn)These smictures 
are of much help in establishing the diagenetic history 
of the sedimentary succession (Franks )L This note 
records the occurence of dalcareous cone-in-cone struc¬ 
ture from the Upper Flysch Series of Upper Creta¬ 
ceous age (see Heim and Gansser)^, Sancha Malla area, 
Pithoragarh district, Uttar Pradesh. It is the first 
re< 3 ord of this structure from India, 
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The cone-in-cone structure is seen in the calcareous 
sandstone/shale succession exposed on the slopes, 
nonheast of Sancha Malla. In this succfession it occurs 
in lenticular concretions and is made up of nested 
and interfering cones (Figs. 1-3). The individual cone 
ranges in height from 3 to 6 cm and the apical angle 
varies from 30° to 50°. The base of the cone is circu- 
fer to elliptical. A thin clay film commonly separates 
the individual cones. The axes of the cones are more or 
less parallel to each other. Their apices point either 
in the same direction or in opposite direction. 



Figs. 1-3, Figs. 1 and 2. Cone-in-cone structure in 
the Upper Flysch Series, Sancha Malla, Pithoragath 
d,tstria, U.P. Mark is equal to 1 cm. Fig. 3. Basal 
seaion of the cone-in-aone structure, Upper Flysch 
Series, Sancha Malla, Pithoragarh district, U.P. Mark 
is equal to 1 cm. 

In thin section the cone-in-dane structure is made 
up of fibrous calcite. The calcite fibers are 0*08 mm 
in diameter and upto about 1 cm in length. 

The Upper Flysch Series of Sancha Malla is a deep 
sea deposit (Heim and Gansser)^. It appears that the 
cone-in<on!e structure was formed during diagenesis 
of the sediments under some special conditions which 
favoured precipitation of fibrous calcite. , 

The financial assistance from State Council of 
Science and Technology, Lucknow, . is thankfully 
acknowledged. 
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transpiration in rust infected 

LEAVES OF GROUNDNUT 
The rust (Puccinia arachidis Speg.) of groundnut 
{Arachis hypogaea Linn.) is a very destructive parasite 
and a menace to groundnut crop in many countries-. 
The disease has been reported from almost all ground¬ 
nut growing areas of lndia*L Rust infection is gene¬ 
rally known to be acdompanied by an increase in 
transpiration^'C'T. The present investigation deals 

with the efiFect of rust infection on the rate of transpi¬ 
ration in groundnut. 

Groundnut plants (cfv TMV 2) were inoculated 
with freshly collected uredospores as described earlier*^. 
The fourth leaf (counted from the tip), having uni¬ 
formly distributed uredosori was sampled at dififerenf 
stages of disease development as outlined below : 

Stage 1 : Four days after inoculation'; no visible 
symptoms on leaves. 

Stage 2 : Eight daVs after inocularion; small and 
circular white fleciks on abaxial surface of the leaves. 

Stage 3 : Ten days after inoculation; the i:>ustules 
were orange red with mature uredo.spores; epidermis on 
the sorus is unruptured. 

Stage 4: Twelve days after inoculation; pustules 
ruptured and brown in colour. 

Stage 5 : Fifteen days after inoculation; pustules 
turn dark brown in colour. 

The transpiration rate was determined by the method 
described by Padhi and Aruna Misra® for Jatropha* 
The rate of transpiration at each stage of disease was 
determined and the results arc expressed as water loss 
in mg per sq. cfm of leaf area per hour. 

After determining the water loss at every stage, the 
epidermal peelings of upper and lower surfaces of 
both healthy and infected leaves were fixed and moun¬ 
ted in Heath’s reagent and the perimeter of stomata 
was caldulated from the measurements of length and 
breadth of the stomata. 

In another experiment, the relaion between the 
intensity of the disease and the rate of transpiration 
was measured. Ten days after inocularion, leaves 
showing 4, 8, 15, 20, 25 and 30 uredosori per sq. cm. 
area were collected from the infected plants and their 
krates of transpiration were determined. 

Water loss from infected leaves was significantly 
lower than that from controls during early stages of 
the disease (Fig. 1). The rate of watcjr loss increased 
very rapidly from the third stage onwards, when the 
pustules were well developed and the host epidermis 
was ruptured. Durbin"^ reported that water loss from 
rust infected bean plants was significantly lower than 
that from healthy plants until the time of sponilation, 
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Fig. 1, Rate of transpiration of rust infected leaves of 
groundnut at different stages of infection. 

when the epidermis was ruptured. From this point water 
loss from infected plants increased compared to healthy 
plants. Padhi and Aruna Misra® reported similar results 
in the case of Justicia gendarussa infected by PuccifJia 
thwakesii. The rupture of epidermis by the develop¬ 
ing uredia provides breaks through which water v:pour 
can pass. The low rate of water loss during early stages 
of disease development may be due to the closure of 
stomatal aperture or decrease in the size of the stoma- 
tal openings. From Table I, it is evident that the 
average perimeter of stomata of both the upper and the 
lower epidermal surfaces of healihy leaves was greater 
than those of infected leaves during the first and 
second stages of disease development. From the third 
stage onwards, the perimeter of stomata of infected leaves 
was greater than that of healthi'y leaves. These results 
reveal that the changes in water loss as a result of 
infection may be due to changes in stomatal move¬ 
ments. Such changes in turn are known to be due to 
changes in stomatal movements. Such changes in turn 
are known to be due to changes in cell permea¬ 
bility caused h{r the pathogen or bjy its metabolites'*’^'. 
The deaeased transpiration during daiylight caused 
by bean rust infection before the pustules open was 
also attributed to closure of stomara^*^. Reduction 
in transpiration majy also be due to presence 
of necrotic spots or dying off of a part of 
foliage at later stages of disease^*. The decrease in the 
rate of transpiration during early stages of disease 
development may cause a decrease in the activity of 
glycolic acid oxidase which in turn influences the 
stomatal movements^. 

The increase in the rate of transpiration of diseased 
leaves, after the rupture of pustules appears to be due 
to changes in stomatal movement besides the exposure 
of mesophyll pells to the atmosphere. There was a 
statistically significant increase in the perimeter of 
stomata of infected plants in the 3rd, 4th and final 
stages of pustule development. The rate of water loss 
in diseased leaves increased oonoomitantly with the 


Table I 

Perimeter of stomata (average of 20 measurements) at 
progressive stages of rust development 


St'.ge of 
dise..se 

Uppei su T .ce 

Lowei sui f .ce 

Hj .Ithy 

Injc-i .ted 

P 

He .Ithy ince -l .ted 

1. 

70-0 

65-5 

82-75 69-26 

2. 

67*75 

62-25 

90-5 73-0 

3. 

71*0 

76-0 

81*75 87*0 

4. 

64-25 

80-5 

74*5 88*5 

5. 

60-25 

84*0 

84-5 91-75 



Uppei s'Jif.-ce 



Tie tment St .ge Inter*cticn 

Signific .nee by 



‘ F ’ Test 

♦ 

* ** 

C.D.nt 

13-14 

3*5 5*08 "" 



Lcwei suif.ee 



T] e .tment 

St'.ge Inter r.cticn 

Significance by ‘ F ’ 



test 


* 

NS 

C.D. ?.t 5% 

7*1 

5-84 3-89 


* Signific nt t.t 1% level. 
** Signific .nt r.t level. 
NS—Nc t significant. 


increase in the number of pustules per unit area 
(Hg. 2). 



Fig. 2. Rate of transpiration of rust infected leaves of 
groundnut at different levels of disease intensity. 
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INFECTIOUS VARIEGATION-A NEW VIRUS 
DISEASE OF COTTON IN INDIA 

The survey, carried out in different locaHities of 
Marathwada, showed an infectious variegation on 
Gossypium hirsutum cv. Laxmi. MCU-5, CBS—156, 
Acala glandless, H-4 [G-67 (G. hirsutum) x 
American Nectariless (G. hirsutuin)\ Varlaxmi 
£SB-29 (G. harhadenese) X Laxmi (G, hirsutum)^ and 
Buri Neaeriless with an incidence of 1 to 5%. The 
disease was charaaerized by the symptoms of irre¬ 
gular or sectorial patches of ydllow or white discoloura¬ 
tion reminiscent of chimeric breakdown on the 
leaves of G. hirsutum cultivars. The yellowish white 
cx>loured patches often turned pinkish and necrotic 
with age ahd the leaves driefd and ^oonsequently 
absdssed. No stunting or other ill-effdcts of the 
disease were evident on cotton plants. 

For graft transmission, the buds of field infected 
plants were taken from Laxmi cultivar and were 


grafted on healthy Laxmi cotton seedjlings grown from 
healthjy seeds in earthen pots containing steam steri¬ 
lized compost and soil (1:1 proportion) mixture 
under insect-free glass-house. The characteristic symp¬ 
toms of infectious variegation were evident on Laxmi 
budlings after 8 weeks of bud inoculations thereby 
indidating the viral nature of the disease. 

Since this disease resembled cotton yellow mosaic 
caused by AhutUon infeatious variegation virus in 
sfymptomatoloj^y, Costa^, it was attempted to transmit 
it by white fly insect {Bemisia tahaci Gen.) naturally 
occurring on cotton. White-flies collected from the 
field were enclosed on diseased plants of G. hirsutum 
cv. Laxmi with the help of polybutyrate tubes, 
9" X 3" (Muniyappa. et al.^). The white-flies 
were given an acquisition feeding period of two days 
-and then they were enclosed on healthy 7 day old 
seedlings of cotton and Ahutilon indm'fm Sweet, for 
'■ two daVs. Five white-flies were used per test plant. 
All the 20 plants inoculated took infection. The 
symptoms appeared in two' weeks after inoculation 
and typical symptoms of infectious variegation were 
produced on cotton seedlings. On A. indicum dend¬ 
rite yellow spots which spread into veins forming 
yellow net veins, typical of Ahutilon infectious varie¬ 
gation on A. siriatum, Noordam^ were produced. 

The mefchanical transmission of cotton infectious 
variegaition by using OT M phosphate buffer with 
reducing agents viz., 2-mercaptoethanol (0*02 M) 
or DIECA (0-01 M) or NaoSO.^ (0T%) was nega¬ 
tive. The results on mechanical transmission for the 
, present disease are similar to the one reported from 
Brazil, Costa^ for cotton yellow mosaic. 

For seed transmission, seeds from infected Laxmi 
cotton and A. indicum were grown in earthen pots 
r under insect free glass-house and seed transmission 
was determined by, growing on test. About 600 seed¬ 
lings of cotton and 140 from A. indicum germinated 
but none displayed the symptoms of infedtious varie¬ 
gation. These results indicate that do-tton infeaioiis 
variegation was not transmissible through the. seeds 
of cotton. The results on seed transmission through 
. cotton, seeds for infectious variegation are in concur¬ 
rence with the results of Cpsta^ for cotton yellow 
mosaic. Keur- has reported the transmission of 

Ahutilon infectious variegation through the seeds of 
certain species, notably some hybrids of Ahutilon 
species. However, the virus of cotton infectious 

variegation was not transmissible through the seeds 
of A. indicum. 

On the basis of symptomatology, transmission and 
host-range smdies, the disease per se is similar to 
cotto-n yellow mosaic caused by Ahutilon infeaious 
variegation virus from Brazil. This is the first record 
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on the occurrence of Abutilon infectious variegjatiofl 
virus on cotton outside Brazil. 

Department of Plant Pathology, V. R. MALI. 

Marathwada Agricultural University, 

Parbhani 431 402, M.S., India, 

June 16, 1977. 
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ASSOCIATION OF CERTAIN FUNGI WITH 
PADDY SEEDS AND THE EFFECT OF 
SEED DRESSING CHEMICALS ON THEM 

Association of a number of fungi with paddiy seeds 
has been reported by different workers (Baldacd and 
Picco^, Hingorani and Prasad^ Chrestensen and 
Lopez^). ManiY of these fungi are responsible for the 
spoilage of seeds during storage or contribute to low 
percentage of germination of seeds. Bedi and Dhaliwal^ 
reported that Helminthosporium oryzae associated 
with rice seeds could redude the germination of seeds 
by more than 6%. Similarly padc^y seeds infected 
with Rhizoctonia solaui and Fmarium monMiforme 
could cause both pre and post-emerglence killing of 
rice seedjlings. Fungicidal treatments of seeds have 
been shown to improve germination and reduce seed 
infestation (LeukaF*, Nene et al.^*). In Assam, 
studies on the fungi associated with paddy seeds, so 


fungi associated with the seeds of the two high yield¬ 
ing rice cultivars, and the effect of treatment of the 
seeds with chemicals were tried. 

The seeds of two high yielding rice cultivars viz., 
T.N. 1 and Pusa 2-21, cultivated at the Univelrsity 
farm were taken for the studies. Two incubation 
methods, the bllotter and the agar plate, were practi¬ 
sed for the detection of fungi. A total of 200 seeds 
(100 surface sterilized and 100 unsterilized) of each 
cultivar were sown separately on blotter and agat 
plates. Surface sterilization' was done by dipping the 
seeds in 0-1% mercuric chloride soludon for 2-3 
minutes, washed in sterile water and sown on moist 
blotters and aggr plates. Aifter 8 days of incu¬ 
bation, the fungal growth around the seeds was exa¬ 
mined under the microscx>pe. Mycelial fragments were 
transferred to potato dextrose-agar medium and 
further examined and purified. The efficacy of seven 
different fungicides, viz., Merairic chloride (0*1%), 
Captan (0*5%), Brassicol (0*05%), Agallol 
(0-25%), Thiram (0*4%), Ceresan (0-5%), and 
Ceresan (0’33%), on seed treatment was tested. 
Percentage of disease control was caloalated. To find 
out the signifidant differences between treatments, the 
mean vajlues of the two cultivars were compared with 
their respective CD values, 

1. Report on seed borne fungi .—The blotter and 
agar plate techniques revealed that the seeds of T.N. 1 
and Pusa 2-21 cultivars were found to be associated 
with five fungal species. TheV were Helminthosporium 
oryzae^ Vusarium moniJiforme, Aspergillus niget , 
Curvnlaria Imiata and Rhizodonia soUni (Tabi<» 
I and II). 


Table 1 

Fungi isolated from surface sterilized and imsierilized paddy seeds on PDA 


No. of seeds Number of colonies of fungi isolated 

Cultivars taken ----- 

Hel. Asp. Fits. Cur. Rhiz. 


T.NA 

s 

100 

20-0 

. . 

18-0 

27-0 

US 

100 

22-0 

36-0 

16*0 

250 

Pusa 2^21 

S 

100 


., 

160 

20-0 

US 

100 


190 

14-0 

]90 


6-0 

8-0 


far have not been made and the effective measures to 
be adopted to reduce spoilage and loss both during 
storage and in field have also not been investigated. 
Studies were, therefore, made to identify the seed 


2. Varietal differences .—In general, these fungi were 
detected from both the seed lots (Tables I and 11) 
except Helminthosporimyi oryzae and Rhizoctonia 
solani which were present individually in the seed 
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samples of T.N. 1 and Pusa 2-21 respecftively. This 
might be due to the varietal differences of paddy used 
in the experiment. 

3. Inflz-ience of pre-treatment, —Pre-soaking of seeds 
with mercuric chloride (0*1%), before plating, inhi¬ 


bited the incidence of Aspergillus niger while the 
pre-soaking had no effect on the incidence of other 
fungi (Tables I and II). 

4. Influence of seed treatment on seed fungi .—It is 
evident from Table III that the fungicides gave signi- 


Table 11 

Fungi isolated from sterilized and unsterilized paddy seeds on blotter 


Cultivars 

No. of seeds 
taken 


Number of colonies of fungi isolated 


Hel. 

Asp. 

Fus. 

Cur. 

Rhiz. 

T.N. 1 

s 

100 

23-0 

.. 

12*0 

25*0 

.. 

US 

100 

24-0 

27*0 

14-0 

28-0 

.. 

Pusa 2-21 

S 

100 


.. 

9*0 

22*0 

9*0 

US 

ICO 


21-0 

11*0 

27-0 

11*0 


US—Unsterilized Eel. — Helimintlotporium Cur.—Cwviilcria 

S—Sterilized • Asp.—Aspergillus • Fus.—Fuser him 

Rhiz.—RJi izo ctonia 




i 


Table Ill 


Effect of different fungicidal treatments on seed infestation of T.N. 1 (/) and Pusa 2-21 (ii) by agar plate 


. Fungicides used 

*No. of 
seeds 
tie.ded 

*No, of seeds showing 
infest..ticn 

(i) (ii) 

Mer.n % cf seeds 
sl ewing infest ticn 
(0 (ii) 

Pei cent ge of disease 
ccnti ol 

(i) (ii) 

Control (without chemic?.! 
treatment) 

40 

30 

28 

75-0 

70*0 



Mercuric chloride 

40 

21 

22 

(60*0) 

52*5 

(56* 79) 
55*0 

30-0 

21*6 

Captan 

40 

14 

13 

(46* 43) 
35*0 

(47*87) 

32*5 

53*3 

55*0 

Brassicol 

40 

13 

13 

(36*27) 

32*5 

(34* 76) 
32*5 

56*6 

55*0 

Thiram 

40 

12 

12 

(34* 76) 
30*0 

(34* 76) 
30*0 

60*0 

57*2 

Agillol 

40 

9 

11 

(33*21) 

22*5 

(33-21) 

27-5 

70*0 

60*0 

Ceresan 

40 

7 

7 

(28*32) 

17*5 

(31-63) 

17-5 

76*6 

75*0 

Agrosan GN 

40 

5 

5 

(24* 73) 
12*5 

(24- 73) 
12-5 

83*3 

82*5 





(20* 7C) 

(20-7C) 




* Total of 5 leplic .s e ch cent .ining 8 No. of seeds. Difr.. in p..ientl eses indie ted eoi lespc nding ang-lai values. 

SEm for (0 — 1*86, SEdfor (i) —2-62 SEmfor (i) — 1- 77, SEd foi (ii) —2-49 

C.D.for(i) —at t5% level —5*13 C.D.for (ii)r t t5% level — 4*88 

20* 70 24* 73 28* 32 33* 21 34*76 36*27 46-43 > 60*00 20* 7C 24* 73 31 • 63 33* 21 34*76 34*76 47*87 > 56*70 
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ficant reduction of fungi in both the c:;uitivars. Amongst 
the seven different fungicides, Agrosan G.N. and 
Ceresan' at 0*3396 and 0*5% proved superior in redu¬ 
cing the microflora of the two cultivars. The others 
then followed in she order Agallol, Thiram, Brassicol, 
Captan and Mercuric chloride. 

Department of Plant Pathology, *B. Barman. 
Assam Agriculmral University, **M. N. Chetia. 
Jorhat, Assam, 

July 20, 1977. 
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HORIZONTAL SPREAD OF SHEATH BLIGHT 
TO RICE PLANTS IN RELATION TO SPACING 
AND NITROGEN APPLICATION 

Two phases of development of sheath blight infertiotn 
to rice plants have been recognised—horizontal spread, 
i.e.j infection to contiguous plants, and upward 
spread, i.e., infection to upper leaf sheaths of the 
same plant {See Ou®). Although, basidiospores of the 
causal fungus, Coricium sasakii (Shirai) Matsumoto, 
are known to develop under field conditions, they 
occur rarely. Therefore, horizontal spread by direct 
contact is ctonsidered to be the chief mode of spread 
of the disease in field. High doses of fertilizers, parti¬ 
cularly nitrogen, are supposed to be conducive for the 
development of the disease. The present work aims at 
monitoring horizontal spread of the disease to rise 
plants under two spacings with two doses of nitrogen* 
Experimental 

Rice, cv. ‘Pusha 2-21’ was raised in nursery beds 
and 28 daSjys later were transplanted in rectangular 
plots (4*25 X 2*25 c) under two spacings, 25 X 25 
cm (S 2 ) and 15 X 15 cm (Si), each in two nitrogen 
doses, 200 (N 2 ) and 50 kg (Ni) urea/ha, on 20 July 
1976 . Each of the treatments was replicated eight 
times under completely randomized design. There 
were 17 X 9 rows in each plot under $2 and 25 X 13 
rows in those under Sy At the time of transplanting, 


the entire quantitjy of the phosphatic and potassic 
fertilizers were applied to the plots as basal dressing in 
forms of single superphosphate @ 240 kg and muriate 
of potash @ 60 kg/ha, respectively, and a part of 
nitrogen in form of urea @ 18*6 kg/ha was also 
added. Rest of the quantity of urea was applied 20 
days after transplanting in a single instalment in plots 
receiving low dose of nitrogen and in two equal in¬ 
stalments 20 and 32 days after transplanting in plots 
receiving high dose of nitrogen. 

Two seedlings were transplanted per hill except in 
the case of two per plot where 5 seedlings were put. 
These two hills were located equidistantly from the 
three sides as well as from the centre and were artifi¬ 
cially inoculated on 16 August 1976, i.e., 55 days after 
sowing. C. sasakii was grown on sterilized rice grains^ 
in 500 ml Erlenmejyer flasks for 13 days. All the 
sheaths of all the tillers of these two hills were inocu¬ 
lated by inserting the grains (inochla) in between 
sheaths and stems. Observations were taken 35 days 
after inoculation. 

Results and Discussion 

Under both the spacings of 15 X 15 and 25 X 25 
cm, more number of plants 'were infected in plots recei¬ 
ving high lose of nitrogen but the spread was greater 
under close spacing than wide spacing (Table I). 
When analysis of variance was done, effect of nitrogen 
was found to be significant (F ratio = 6*73) in the 
spread of the disease and that of spacing narrowly 
failed to be significant (F ratio = 3*75). 

Table 1 

Percentage of rice plants {Piisal~2\) infected by sheath 
blight in different treatments of spacing and nitrogen 
application 


Trer.tment 

y of pjr.nts 
infected per lot 

SiNj(l5 X 15 cm, 200 kg urer) 

10-18a 

S.N2(25 x 25cm, 2CCkg ujec) 

8-67a 

SiNi(15 X 15 cm, 50 kg urer.) 

7- 95 cb 

S2Nj(25 X 25 cm, 50 kg urec.) 

■ 5-22b 


S.Ed. = 1-55 
C.D.(5%) = 3*]7. 


Loo et al^ stated that sheath blight was favoured 
Hy close planting and high nitrogen application; 
Hashiokai anl Kozaka^ also emphasized about positive 
relationship of high nitrogen content of soil and seve¬ 
rity of sheath blight. Spread of the disease was found 
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to be faster in a field of susceptible variety than that 
o£ a resistant variety and in' spacing of 20 X 20 cm 
than 25 X 25 cm^. In another experiment at the 
International Ride Researdh Insdrute, Los Ba os, it 
had been observed that .yield loss of a susceptible 
variety was significant at .three levels of disease inten- 
sitjy and in* both high and low levels of nitrogen but 
in a moderately resistant variety the loss was signifi¬ 
cant only at the highest level of disease intensi^iy and 
high nitrogen leveR However, information about 
interaction' of spacing with nitrogen application on 
the spread of the disease seems to be inadequate. Pre¬ 
sent study shows that although high nitrogen dose 
enhances the disease development, by transplanting 
seedlings 25 cm apart both ways, the intensity can be 
reduced to some extent. 

Assam Agridukural University, A. K. ROY". 

Jorhat 785 013, Assam, 

September 14, 1977. 
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ON THE OCCURRENCE AND DISTRIBUTION 
OF ANGIOSPERMIC PARASITES IN ASSAM 
The common occurrence of anglospermic parasites 
in Assam viz., Cuscuta reflexa Roxb. (Total stem para¬ 
site); Cassytha filformis L„ Defidropthe falcata L.f. 
etting syn'. Loranthus longiflorus Desr., Tolypanthes 
involuciatcs (Roxb). Van Tiegh Syn. Lormithm 
involucratus Roxb., ScnPruU parasitica L. Syn. Loran- 
thus Scurrula L, Viscum monotcum Roxb- (Total stem 
to taxonomists to study their mode of infectioc, 
Loeffl. (Total root parasites) offer an interesting field 
parasites); Orohanohe aegyptiaca Pers. anl O. cerntki 
nutrition, nature of growth and distribution. 

These different angiospermic parasites grow natu¬ 
rally on branches, twigs or roots of different hosts 
which may be of large or small trees, shrubs, herbs 
or climbers of the State. The extent of parasitism as 
well as the nature of distribution of C. reflexa Roxb* 
P. falcata, L. f. etting, S. parasitica L., etc., on diffe¬ 
rent hosts has been studied by several workers 


All these species described are indigenous throughout 
the State except 0. cernua Loefil. Kan'jiial et aP also 
indicated the indigenous nature of these different 
types of stem parasites. Chaudhuri-'^ showed the occur¬ 
rence of onlfy one species of Cassytha L. in Assam. 
However, stem parasites such as C. reflexa Roxb. 
S. po^rasitica. L, D. falcata Li. etting, V. monoictm, 
Roxb. are widely distributed in Assam and more com¬ 
mon than the other stem parasites; C. flUformis L. is 
rare whereas, root parasites, O. cernua, Loeffl, and 
O. aegyptiaia Pers. are seasonal and scarce. 

Different hosts attacked by different angiospermic 
parasites have been observed and majority of the 
stem parasites parasitize different hosts as their natural 
habitats are. Aegle marmelos Corr, Alhizzia lucida 
Benth, A. procera Benth, Citrus decmnena L, Dillma 
indica L,, Durcmta plumieri Jacq., Erythrina indici 
Lamk. Eicus hengalensis L., F. religiosa L., Hydnocarpus 
.kurzii King, Lagerstromia flos-reginae Retz., Mangifera 
indica L., Mimusops elengil L, Strehlus asper Lour, 
Syzigium cuminii Skeels, Tamarindus indica L., Tectona 
granris, Lf, Vatica lanceaefolia- Bl, Vitex negunda L, Zizy 
phus jujuba Lamk etc, and of these A. iuctda Benth. 
D. indica L, ZX plumieri Jacq, E. indica L, M. indicd 
L., are most common hosts of this lodality and root 
parasites are found to parasitize the cultivated species, 
viz. Brassica oleracea L, Nicctiana tahacum L, Solar 
num melongana L. etc. 

Investigations^’which have been carried 
out on' the occurrence of different ijypes of hosts, 
parasitized by different angiospermic parasites, are in 
agreement with the present investigation in the majo¬ 
rity of the Cases and no detailed list therefore has 
been made to show their habitats. It is interesting to 
note that although these parasites have wide range oi 
hosts covering about 58 families, no monocot host 
has been recorded in the present study. 

As all these different types of species are generally 
ectoparasites, the environmental factors have profound 
influence on the growth and spreading habit, which 
keep a perfect relation with the harbouring hosts for 
cbntinued advantage of water, organic and inorganic 
nutrients. Leafy misteloes, the members of the family 
Loranthaceae are most serious enemies in the Indian 
forests and orchards (Singh’S). KadafbiS stated that, 
D. falcata L. f. etting, a well recognised d^amaging 
agent to trees, cause more economic loss than any 
other phanerogamic parasites. Bhattacharya and Dutta^ 
made some studies on the anatomical peculiarities of 
parasitic plants in relation to ’their hosts; Mukherjee 
and Bhattadhafiya^o observed the evolution and phylo- 
geny of the taxon Cuscuta. (Tourn) II.; CronquisR 
Hutchinson®, Kanjilal et Johri and Tiagi®, Prain’^. 
Santapau and PateU^, and maniy others studiedi criticaHIy 
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Table 1 

Poisson distribution showing observed and expected values of the types of the angiospermic parasites 


Plot No. Fieq. 1 2 3 4 Total X 2 test value of ‘ P * 


1. 

Ofcs. 

12 

7 

1 


Exp. 

3 2'* 77 

5*75 

1*30 

2. 

Obs. 

14 

6 

0 


Exp. 

14*81 

4-43 

0*67 

3. 

Obs. 

15 

5 

0 


Exp. 

15*63 

3*90 

0*49 

4, 

Obs. 

14 

5 

1 


Exp. 

14*10 

4*94 

0*86 

5. 

Obs. 

17 

3 

0 

Exp. 

17*24 

2*59 

0*19 

6. 

Obs. 

16 

4 

0 

Exp. 

16-39 

3*27 

0*32 

7, 

Obs. 

16 

3 

1 


Exp. 

15*63 

3-90 

0*49 

8. 

Obs. 

18 

2 

0 

Exp. 

18-18 

1*82 

0*09 

9. 

Obs. 

14 

4 

2 

Exp. 

13-41 

5-36 

1*17 

10. 

Obs. 

11 

8 

1 


Exp. 

12*13 

6-06 

1*52 

11. 

Obs. 

10 

7 

2 

Exp. 

9*96 

6*97 

2*^45 

12. 

Obs. 

16 

4 

0 


Exp. 

16-39 

3*27 

0*32 


taxonomic position of the taxon Cuscuta (rourn.) L. 
However, no instance has hitherto been found on thv 
nature of frequency, distribution of parasitic angio- 
sperms occurring on aerial parts of different hosts with 
the application of Poisson’s rule. In the present work, 
a preliminary survey of the occurrence of the stem 
and root parasites mentioned above was conduaed 
(during 1974—75) and a brief account of the study 
on the distribution of the stem parasites in roadsides 
and thin forests has been made. 

Some plots were randomlY selected and used for 20 
hosts (giving little importance on the specificity of 
the hosts) at 1% level from each plot. Here, the 
single host tree was considered as ‘'Quadrat’ and the 
number of occurrence of the types of stem parasites 
(either total or partial) found in each host were 
recorded and their nature of distribution was studied 
applying the Poisson’s rule (Table I). 

From Table I, it is observed that the mode of 
ot^currence and distribution of the types of parasites 
in different hosts of the experimental plots follow the 
Poisson’s rule with difieernt probability values and 
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found to be good lit statistically in all cases which 
may probably be due to the nature of infection and 
growth of the parasites and their nutritional behaviour. 

Thus, from the foregoing account, it is evident that 
the types of parasites occurring on aerial parts of 
different hosts are distributed in accordance with 
Poisson’s probability, mile. 

Thanks are due to Dr. H. K. Baruah, Vice-Chan* 
cellor, Gauhati University, for his encouragement and 
valuable suggestions and to Dr. D. Banerjee, Senior 
Palynollogist, O.N.G.C., Sibsagar, for his kind help 
and encouragement. 

Department of Botany, Islam. 

Sibsagar College, 

Joysagar P.O., 

September 19, 1977. 
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FACTORS RESPONSIBLE FOR THE MODE OF 
ACTION OF POLYHEDRAL INCLUSION BODIES 
OF THE NUCLEAR POLYHEDROSIS VIRUS 
IN THE TOBACCO CATERPILLAR 
SPODOPTERA LJTURA F. 

Estes and FaUST^ have reported the presence of 
silicon in the polyhedral inclusion bodies (PIB) and 
suggested that the silicon along with magnesium and 
ferric ions may be responsible for the stability of the 
polyhedra. These ions form the skeletal lattice frame¬ 
work on which protein is deposited during the for¬ 
mation of nuclear poiyhedrosis viruses (NPV) of PIB. 
The effect of various dilute alkaline solutions on the 
dissolution and release of the virions initially, from 
their polyhedral protein shell is reported by Hughes^. 
Further evidence indicates that polyhedral protein is 
not digested by the usual proteolytic enzymes prior to 
alkaline pre-treatment^. It appears therefore that the 
mode of action of polyhedral inclusion viruses in 
inseas, in part is associated with certain chemical 
constiments of the inclusion bodies themselves, and 
to a certain extent, depends on intrinsic properties of 
the intestinal gut contents like pH, alkaline constitu¬ 
ents and proteolytic enzymes present in the gut system 
of host insea. In the present study, the possible mode 
of aaion of NPV of tobacco caterpillar, Spodoptera 
litura is reported from the above points of view. 

The inclusion holies were concentrated and purified 
from the diseased larvae of S. litura by difiFerential 


Curftih^ 
Sc.t,ni:e 

centrifugation. The concentrated polyhedra were dried 
and samples of 50 mg each in three replicates were 
used for the estimation of silicon content. Silicon 
content was determined as described by Volk and 
Weintraub^ using ammonium molybdate and p-methyl- 
amino phenol sulphate as reducing solution. The coacen- 
tration of silicon was calculated from sodium silicate 
used for the preparation of the standard curve. 

Estimation of alkaline components, viz*, carbonate 
and bicarbonate was made by dLiimetry^ from the 
supernatant fluid of gut juice, obtained after macera¬ 
tion and centrifugation of midgut portions of S. litura* 
The pH of midgut and haemolymph of the larvae was 
determined using both wide and narrow range (BDH) 
pH papers. , 

The mode of action of NPV in inseas is generally 
attributed to the release of virions from the poyhedral 
protein matrix into the gut lumen by the action of 
enzymes. The pathogen penetrates the gut wall and 
infects almost all organs ia the haemocoel. Since 
Bergold^ has reported that the polyhedral protein is 
not affected Ky proteolytic enzymes like pepsin, trypsin 
and papain, the digestion and dissolution of PIB in 
the gut system were questioned. It was found in 
the present smdy that silicon was present in the intaa 
PIB of NPV of 5*. litura to the extent of 0*15% 
of the total dry weight of poljyhedra. Earlier 
studies by Holoway and Belgold^^*'^ revealed the pre¬ 
sence of Mg+ “ and Fe-^+ in the PIB. It is evident 
from the results now presented that polyhedra con¬ 
tain appreciable amounts (0*15%) of silicon. Thus 
the four negatively charged units of orthosilicate 
S.O 4 '*- were balanced by the four posiiivity charged 
ions of Mg++ and Fe++ . This constitutes the sili- 
cacjeous framework of the polyhedral protein matrix 
accounting for its non-digestibility prior to alkaline 
treatment^. The presence of silicon as one of the 
major elements in' ‘intadt polyhedra, of the virus is in 
conformity with the earlier reports^’S’S. 

The pH of midgut of S. litura is alkaline ( 8 *2-8*5) 
when oompared with that of haemolymph (6*4— 6 * 7 ) 
which is near neutral. Bicarbonate is present in the 
gut secretions (0*03 m.eq.); no carbonate could be 
deteaed. 

It is believed that the true infective unit in the 
NPV of the inseas is the virion comprising DNA 
proteaed by the protein doat. The infeaion by NPV 
and their invasion in insects is primarily due to the 
initial digestion and dissolution of polyhedral protein 
coat by the non-enzymatic alkaline gut contents. In 
an earlier report, Pawar and Ramakrishnan^^^ showed 
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the dissolution of PIB in weak alkaline solutions 
under in 'vitro system. The gut secretions being alka¬ 
line, cause the initial dissolution of polyhedral protein 
matrix by loosening the silicaceous framework, since 
weak solutions are noticeably effeaive in dissolving 
silicates. The presence of alkali components in the gut 
secretions of S. litura is in conformity with the earlier 
reports of Arsenev and Bromley^ ^ in the silk worm, 
Bombyx mori, gut secretions. Since the pH of the 
blood is near neutral, its role in the dissolution of 
polyhedra appears remote. 

Once the initial dissolution of polyhedral protein 
matrix is accomplished by alkaline components, the 
true infective units, viz., the virions, are released after 
digesting the coat protein bV the proteolytic enzymes 
present in the gut system of S. litiira^'^. 

Department of Entomology, K. Narayanan. 

Tamil Nadu Agric. University, S. Jayaraj. 

Coimbatore 641 003, 

September 26, 1977. 
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INHERITANCE OF GLUME COLOUR IN 
BREAD WHEAT c.v. SHARBATI SONORA 

In wheat, red glume colour is dominant over white. 
Both digenic and monogenic ratios have been obtained 
for this character^. Monosomic analysis has revealed 
the location' of genes controlling ted glume colour to 
be on chromosome IB^’S and the gene designated as 
'Tgo on chromosome ID^. Ahmed^ reported the pre¬ 
sence of at least three inhibitors and three promoter 


genes in an emmer varietjy 'krapF and monosomic 
analysis using Chinese spring monosomic lines revealed 
their location on IB, 5B and 7 B and 3A, 6 A and 6 B 
clhromosomes respectively. 

The material for the present investigation constitu¬ 
ted the Fo populations derived from crossing Red Bobs, 
a Canadian cultivar and its monosomic' lines, with 
Indian variety Sharbati Sonora. Monosomic F 2 popu- 
’jtions were obtained by selling the respective mono¬ 
somic Fj plants. 

The parent—Red Bobs and Sharbati Sonora—^had 
colourless glumes, while the FjS of monosomic 7B 
had pigmented glumes and that of other Fj^s had non- 
pigmented glumes. No segregation was noticed either 
in disomic Fo population or in Fo popuations studied 
for all the other monosomic lines. In Fg population 
of monosomic 7B, however, there were a good number 
of plants with coloured glumes. This was assumed 
to be due to monosomic condition of the plants for 
chromosome 7B. The F 2 segregation ratio for cro- 
mosome 7B showed a good fit (Table I for 76 : 24 
ratio which is actually the ratio of monosomic and 
nullisomic to disomic progenies of selfed monosomic 

Table I 

Segregation pattern for glume colour in Monosomic 

. . . IB population in F 2 generation 


No. of plr.nts 

Line Tot-lNo.- X“ 

ofpl.'.nts Coloured White 


Mono7B 173 130 43 0-07 


Glume colour may be digenically or monogenically 
.ontrolled^. However, results of the present investiga¬ 
tion do not confirm these findings mainly because 
both the parents used in the present study were non- 
pigmented. The results revealed the influence of chro¬ 
mosome 7B in inducing pigmentation in monosomic 
condition as it is unable to suppress pigmentation. 

It would be postulated that an inhibitory gene 
whidh is ineffective in hemi 2 ygous condition and be¬ 
haves as if it is a recessive or a null allele in mono¬ 
somic condition is situated on chromosome 7 B of 
Sharbati sonora. The inhibitory gene when present in 
homozygous dominant condition suppresses the effect 
of the gene/s which imparts colour to the glumes. 
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A situation of similar type was enoountered also by 
Bhowal and Jha^. They crossed cadet monosomies with 
Sonora 64, both were non-pigmented and found non- 
pigmented condition for all the cross combinations 
except for monosomic 3A. So they postulated that 3 A 
carries a dominant inhibitory gene/s. The presence of 
at least one of the three inhibitory genes for glume 
pigmentation on chromosome 7B, in an Emmer variety 
has also been indicated by Ahmed ’ supporting the 
findings of the present study. 

The whole set of monosomic lines of Red Bobs were 
kindly supplied by Dr. Ruby Larson of Agricultural 
Research Station, Lethbridge, Alberta, Canada. 

Dept, of Agricultural Botany, J. V. GOUD. 

College of Agriculture, Dharwar, A. R. Sadananda. 
November 19, 1977. 
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LEAF AREA DETERMINATION IN CABBAGE 

Leaf area could be measured by various methods in 
attached ar^d detached leaves. Irv the case of cereals, ic 
would be easy to find out leaf aarea by multiplying 
the product of maximum breadth and length with a 
constant factor. However, in crops like cabbage the 
estimation of leaf area is difficult because of the 
nature of leaf shape. Yet some simple and accurate 
method is required especially when large samples are 
to be handled for estimation of leaf area of intact 
leaves of cabbage based on the relationship between 
leaf area and maximum breadth and length. 

Leaf area was determined in cabbage (Brassica 
oleracea var. Capitata L,) cv. Pride of India by adopt* 
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ing various techniques such as (^) plotting the leaves 
on graph paper and counting the squares, {it) calcu¬ 
lating from maximum breadth and length of leaves, 

{Hi) dry matter: area basis and {iv) conventional 
method of planimeti^y. Leaves were sampled from thirty- 
six plants selected from a large population at head 
initiation stage. They were grouped into small, 
medium and large sized ones. All the 108 leaves selec¬ 
ted at random were traced on graph papet and their 
maximum breadth and length were measured. Actual I 
leaf area was determined from the leaf tracings. The L 
same leaves were oven dried for drV matter estimation j: 
after plotting on the graph paper. Leaf area of the li 
traced leaves was also measured by planimeter. Corre- 
lations were worked out between the actual area and 
area based on {i) maximum breadth and length of y 
leaves with and without formula, (ii) dry matter I 
estimation and {Hi) planimetry. 

Regression equations were fitted to find out th<? 
relationship between the actual area and the linear i 
parameters. The following equation was obtained for 
the purpose of calculating actual leaf area (A) from 
maximum breadth (B) and length (L) : 

() 

where the constants a, h and c were estimated by the , 
method of least square analysis. i 

The values of constants a, h and c were estimaced • 
as 0*9817, 1*1270 and 0*7503, respeotively. Accor* 
dingly, the equation for computing leaf area is : 

A = 0-98i7 (2) | 

or equivalently, 

Log A - - 0* 0G77 H-1 • 1270 Log B 

-h 0-7503 Log L (3) 

The correlation coefficients derived between aaual 
area with area obtained from {%) maximum breadth 
and length of leaf, {ii) dry matter method, (Hi) the i 

equation (2) and {iv) planimeter readings are pre- | 

sented in Table I. The table also gives R-, the square 
of multiple regression coefficient. 


Table I 

Correlation of area estimated by different methods with actual area 



Method of estimation 

Formula 

Correlaticn coefficient 

(r) 

(R-) 

1. 

B and L without factor 

A = B X L 

0-7810 

61-00 

2. 

Area on dry matter basis 

A = 66-69Q5-f0-7582X 

0-9401 

88-36 

3. 

B and L with factor 

A = 0-9817 B1-1270 L0-7503 

0-9908 

98-17 

4. 

Blanimeter area 

A= - 0-6072-fl-0036 X 

' ^0-9973 

99- 46 


A = actual area (sq. cm) L = length (cm) 

B =* maximum breadth (cm) X = individual values of leaf aiea. 
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It is evident from Table I that the leaf area calcu¬ 
lated by the planimetry was the best as judged from 

(99-46%). However, for estimating the leaf 
area of intact leaves, this method will not be suitable, 
besides being quite laborious and time consuming. 
Leaf are*a Computed as the product of maximum 
breadth and length gave R2 of 61*00% onI,y. Also 
for the leaf area based on dny matter, is only 
88*36%, whereas the R- for the equation (2) is very 
high (98*17%). Since it is possible and easy to 
measure the maximum breadth and length of leaves 
in cabbage in situ, the fitted regression equation bet¬ 
ween,' actual area with the above parameters could be 
vised with advantage. The a,rea so obtained is very 
close ,to the actual area. This method could be adop¬ 
ted conveniently ;for cabbage and. other similar crops 
due to the main advantage of its simplicity in opera¬ 
tion in comparison to planimetry. At the same time, 
accuracy is almost as high as that of planimetry. 
Similar methods of estimating leaf area have been 
studied in tomato by Garg and Manlahar^, in ground¬ 
nut by Vivekanandan' et al:^, in Macadamia by Cor- 
mack and Bate- and in okra by Asif^, involving, the 
linear parameters of leaves- 

From this derived equation, it was observed that 
a veny higli degree of qorrelation exists between the 
actual leaf area and estimated leaf area using the 
equation 

A • 0-9817 

Unis leof area of dabbage could be estimated with a 
high degree of adcuracy by simply measuring the maxi¬ 
mum breadth and length of leaves in the field in a 
non-destructive growth analysis. 

The author is thankful to Dr. G. S. Randhawa, 
Director, Indian Institute of Horticultural Research, 
Bangalore, for the facilities and Dr. T. R. Subramanian, 
Mr, K. Srinivas and Mr. V. R, Srinivasan for their 
kind help. 

Indian Institute of Horticultural J. V. Rao. 

Research, 

Bangalore 560 006, 

December 31, 1977- 
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OCCURRENCE OF A NEW VIRULENT RACE 
77B OF LEAF RUST ON BIJAGA RED 
WHEAT IN DHARWAR 

The brown rust or leaf rust Ruocmia tecondita Rob. 
ex. Desm. is considered to be the most disastrous disease 
of wheat crop. The losses due to brown rust are appre¬ 
ciable due to its wide spread nature. 

The variety, bijaga red is resistant to the races 12, 
77, 77A, 162 and 162A which are common in penin¬ 
sular India. However, the heavy incidence of leaf rust 
was observed on bijaga red during, the crop season 
1976—77. The leaf rust differentials were grown both 
in the field and under glass house conditions. The leaf 
rust sample of bijaga red was collected and tested in 
glass house during 1976-77. The difference in 
the pathogenicity to the race 77A and 77B was 
observed. Bijaga red was resistant to race 77A but sus¬ 
ceptible to 77B. It may be concluded that, 77B is a 
new virulent race on bijaga red. 

The help rendered by the staff of Regional Wheat 
Rust Research Station, Mahabaleshwar is gratefully 
acknowledged. 

AICRP on' Wheat, Srikant Kulkarni. 

Regional Research Station, 

Dharwar 580 005, 

(Karnataka State), dune 24, 1977. 


THREE NEW RECORDS OF ASCOMYCETOUS 
FUNGI FROM INDIA 

The present note deals with three ascomycetous 
fungi, isolated from soil during a general survey of 
fungal flora from Jabalpur and suburbs. A perusal 
of literature on Indian fungi showed that these forms 
have not been reported so far from the country. The 
morphological characters of these as observed in cul¬ 
tures are briefly given below. 

1. Pseudophaeotrichum sudanense Aue, Muller and 
Stoll, 1969 , Nova Hedmgia, 17 : 83—91. 

Perithecia solitary, superficial, black, non-ostiolatc, 
globose to ovoid, 240*7-511*0 g; rhizoids poorly 
differentiated. Asci clavate, hyaline, evanescent, 12*4- 
16*8 X 11*6-12*4 g. Ascospores irregularly arran¬ 
ged, 2-celIed, rhomboid with median septum, dark 
geev, 9*2-12*3 X 3*7-7*0 g. 

. Subculture deposited at C.M.L, Kew, England under 
the accession number IMI 161622. 

2. Chaetornium- medusarum Meyer and Lanneau, 
1967 , Bull. Trim. Mycol. Fr. -83, 318—323. 

Perithecia solitary, superficial, dark brown, oval to 
broadly ellipsoidal, ostiolate, 104'0-140*0 X *^2*0- 
.96*0 u. Rhizoids subbyaline to pale brown, branched. 
Terminal hairs few, unbranahed, smooth, dark brown, 
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septate at the base, 2 to 3 times coiled at the apex and 
branched. Branches 2 to 6 times coiled; finely, rough¬ 
ened, brown, broader at the base and tapering towards 
the apex. Asci cylindrical, hyaline, stipitate, 8-spOTed, 
35*5~50*5 X 4*5-6*5 Ascospores uniseriare, 
lemon-shaped, lenticular, sub-apiculate, dark brown. 

Subculture deposited at CM.I., Kew, England under 
5’6-7-7 X 4*3-5*6 
the accession .number IMI 160294. 

3. Achaetomiella virescens v. Arx, 1970, The 
Genera of Fungi Sporulating in Pure Culture, 
J. Cramer^ 'Lehre, p. 247. 

Perithe<^ia partly superficial, pa,rtliv immersed in 
culture, subglobose to ellipsoidal, ostiolate, dark 
olivaceous brown, 152•2-214*6 X 127*6-171*0 g. 
Hairs few, mosty present near the apex around the 
ostioie, simple, septate, brown, finely verrucose. Asci 
clavate, stipitate, 8-spored, evanescent, .28-3-44*0 X 
10-5—15*0 g. Asdospores irregularly arranged, oval 
ovate to broadly ellipsoidal, brown, with terminal germ 
pores, 8*9-11 *4 X 5*6-6*8 g. 

Subculture deposited at C.M.L, Kew, England under 
the accession number IMT 161617. 

The authors are grateful to Mr. A. Johnston, Direc¬ 
tor and Drs. Booth and Hawkswonh of Kew, 

England for their help in the identification of these 
fungi. 

Department of Botany, D. P. Try'ARi. 

Govt. Science College, P. D. Agrawal. 

Jabalpur 482 001, A. R. LODH. 

December 5, 1977. 

PHYLLACHORA CROTONIS (COOKE) SACC. 

A NEW RECORD FROM INDIA 

Pbylla4h'ora crotonis (Cooke) Sacd, was collected 
by the authors from the leaf spot of Croton oblongU 
foli'us Roxb. Mahson, a wild host growing in Rajmahal 
hill, Bihar. It develops characteristic rar-spot symp¬ 
toms on the leaves. It has not been reported from 
Inidia^^4 and the host is also a new record. It was 
reported earlier^ from the leaves of Crotonis sylvatlci. 
The morphological details of the fungus are as 
follows : 

Stroma black, rounded, erumpent, amphigenous, 
scattered, shining, about 0*20 mm in diameter, convex. 
Pseudoperithecia in dense group, paraphysate, asci 
clavate, octosporous 100-140 g X 4-6 g; ascospores 
hyaline uniseriate, oval, 12-16 g X 3-4*5 g. . 

The spiedimen is deposited at C.M.L, Kew, 
England, under acdession no. IMI 215181.. 

The authors are grateful to Professor K. S. Bilgrami 
for proper laboratory facilities and also to Dr. A. 


Johnston and Dr. A. Sivanesan of C.M.I., Kew, 
England, for rheir help in identification of the ; 
fungps. I 

Microbiology Laboratory, A. K. Shrivastava. ^ 

P.G. Department of Botany, P. L. SiNGH. I 

Bhagalpur University, 0 

Bhagalpur 812 007, i 

J anti ary 16, 1978. 
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NEUTRAL SALT SOLUBLE COLLAGEN FROM 
THE ADDUCTOR MUSCLE OF AMUSIUM 
(RIVAL VIA) 

Virchow*'^ pointed out that the fibroblast secreted a 
soluble substance which became fibrillated outside the 
cell. Wolbach^ found that the collagen formation was 
preceded by the formation of amorphous matrix which 
was considered to be mucopolysaccharide. Cooper and 
Davidson- studied the effect of ultraviolet irradiation 
on soluble collagen. Collagen extracted with dilute 
adetic adid was shown to form a fibrous precipitate 
having all the tinctorial properties of collagen. 
Neutral salt soluble fraction can be treated as the 
precursor of insoluble collagen. So far, collagen studies 
have not been made on tissues other than the conven¬ 
tional skin, tendon and granulation tissue. The present 
study deals with the extraction of neutral salt soluble 
fraction from the adductor muscle of a marine bivalve 
Amussium pleuronectes (Linn.). 

Material and Methods 

Procedure of Copper and Davidson^ was followed. 
The adducfor muscles from youhy growing animal? 
were extracted with five times their weight of 10^ 
(W/W) NaCl solution at 0-4° for 96 hours. The 
extraction was repeated thrice. The extracts were cen¬ 
trifuged (14000 g and — 2°). The clear extracts were 
saturated with solid (NH^)^ SO^ and the precipita¬ 
ted proteins were collected by centrifugation. The 
precipitate was dissolved in M NaCl and dialysed 
against a large vo-lume of this solvent to remove 
exoess of salts. The protein solwtion was then filtered 
and brought to pH 3*4 with acetic add. After 
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stan4ing overnight the precipitated protein was 
collected and redissolved in 0*5 N acetic acid and 
centrifuged for 1 hr (32000 g at - 2°) to remove 
insoluble material. This is now 0*5 N acetic acid solu¬ 
ble ctollagen and it was precipitated the addition of 
solid NaCl to give a final concentration of 5% (W/V). 
The collagen was dissolved in 0-5 N acetid acid and 
the solution centrifuged at 3200 g at — 2° for one 
hour. The solution was dialysed against three lots of 
0-02 M Na.,HP 04 until precipitation was complete. 
The precipitated collagen was redissolved in 0-15 N 
acetic acid and dialysed against several changes of this 
solvent and then freezedried. The amino acid analysis 
was done on technicon auto analyser. 

Table I 

Amino acid composition of the neutral salt soluble 
collagen 


Amino acids Residues/1,000 

total residues 


Hydroxyproline 
Asp:iitic acid 
Three nine 
Sei ine 

Glut mic acid 

P.oline 

Glycine 

A1 nine 

Valine 

Methionine 

Isolei cine 

Leucine 

Tyrosine 

Pfi.enylalrnine 

Hydroxylysine 

Histidine 

Lysine 

Aj ginine 


80*0 

37-96 

7- 7 
12-18 
52-78 
93-4 

280-5 

25-3 

8 - 12 
0-812 
13*2 
18-9 

4-12 
6-5 
2-4 
6-7 
30-45 
62*73 


The amino acid ,composition of the neutral salt 
soluble fraction is not identical with that of insoluble 
collagen. The doncentrations of the following ammo 
acids in the soluble fraction are lower than those of 

insoluble fraction— hydroxyproline, aspartic ^ acid, pro¬ 
line, giycine, glutamic, acid, alanine, methionine, valine, 
lydroxjyilysine and arginine. The following amino 
acids occur in higher concentrations in soluble fracions 
tyrosine, threonine, serine, isoleuoine, leancine, phenyl¬ 
alanine, histidine and lysine. Harkness^ pointed out that 
all fradions of collagen ^ype have high contents of 
both hydroxyproline and glycine but contain small 
amounts of tyrosine. On the oth^ hand water soluble 


and citrate insoluble proteins show a reverse relation¬ 
ship in high iClontents of tyrosine and small amounts 
of hydroxyproline and glycine. 

Neutral salt soluble fraction is not derived from 
ordinary fibrils. This fraction seems to be the precur¬ 
sor of native collagen that will be polymerized. Within 
this predursor the peptide chains are in the process 
of synthesis. The differences observed in the amino 
acid composition' of the insoluble.collagen and soluble 
collagen suggest that an!y conversion' of this soluble 
protein ti collagen fibres must involve the addition' of 
protein fraction relatively rich in' tyrosine, histidine, 
lysine and proline and relatively low in hydroxyproline, 
alanine and serine. But in the present study it was 
foun,d that proline content is not higher than the 
native collagen. It is tentatively suggested by Bowes 
et al.^ that fibde formotion maSy involve the association 
of soluble protein with mucopolysaccharide fraction. 
It may be that some enzymatic modification of this 
molecule is required before polymerizati'on can occur 
as in the case of fibrinogen fibrin transformation. The 
physiological role of this collagen seems to impart 
high viscositfy to its solutions. 

I thank Prof. R. Natarajan, Direaor, Centre of 
Advanced Study in Marine Biology, Porto Novo for 
suggesting, the problem and Prof. D. S. Jackson.', 
Head of the Department of Medical Biochemistry, 
School of Medicine, University of Manchester for 
giving me the facilities to carry 'out the analyses. 

Centre of Advanced Study M. Kalyani. 

in Marine Biology, 

Parangipettai 608 502, 

Tamil Nadu,, India, 

mreh 18, 1977. 
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ON THE OCCURRENCE OF SUCCINIC 
DEHYDROGENASE AND ITS NEURAL 
REGULATION IN THE BONE TISSUE OF FROG 
RANA HEXADACTYLA 

Bone is considered to be a Comp^asrativeliy inert tissue 
as the intercellular substance far exceeds the cell 
material. Very little is known about the metabolism 
of Bone tissue. In recent jyears increasing; attention is 
being paid to the biochemistry of bone forma¬ 
tion. DoskodF, demonstrated the influence of peri¬ 
pheral nerve interruption upon the growth of tibia 
and meta-tarsus in rat. Though a number of studies 
has been made on the enzyme sjystems with special 
reference to Kreb’s cycle in' the cartilage chondro¬ 
cytes--', scant attention has been paid to the presence 
of oxidative enzymes in the osteoblast cells in 
bone^-i^. Hence an attempt was made to find out the 
level of aaivity of the oxidative enzyme, sudcinic 
dehydrogenase (SDH, E.C 1.3.99.1), in bone cell 
and its neural regulation, Uy the in vivo interruption 


for the enzyme assajy. SDH was estimated by the modi¬ 
fied method of Nachlas et The reaction mix- F 

turc was incubated for two hours. SDH was also | 

estimated in the tibiofibula of normal frogs. A sec of | 

vibiofibulae was exposed tO' 10% trichloro-acetic acid | 
(TCA), for two minutes to remove any ceil debris of I 
the associated muscle and marrow and the enzyme 
activity was estimated after washing in the Amphi¬ 
bian Ringer for 4 times. Protein content was estimated 
by the method of Lowi*y, et al^^. Another set of 
tibiofibulae was dried in a hot air oven for one week 
and the weights were recorded. 

The results (Table I) indicate the measurable level 
of SDH activity in bone tissue. The TCA washing of 
the bone, did not virtually alter the enzyme acitivity 
(Table I). Though a number of investigations has 
been carried out in the cartillage cells--®, the bone 
tissue did not receive attention with reference to- the 
SDH activity, in spite of a few studies on the structural 
aspects of mitochondria-'^’f>. 


Table I 


Succinic dehydrogenase activity in the bone tissue of tibiofibulae of normal and denervated 

Rana hexadactyh 

Enzyme activity expressed in gmoles/mg protein/hr. 



Normal Frog 



Denervated Frog 


TCA treated 

TCA untreated 

‘ t' test 

Control 

Denervated 

‘ t ’ test 

0'059i-,0-023 

0'062 ±0.029 

N.S. 

0’097±0-041 

0-057±0-034 

P<0-05 


♦ Each value is mean ± S.D. of 6 individual observations. 


of nerve supply to the bone tissue of the tibiofibula 
of frog, Rana hexadactyla. Changes in protein level 
and dry weight of the bone were also studied. 

Medium sized frogs were fed daily with codkroaches 
and earthworms. After 3 or 4 dajys of acclimati¬ 
zation. the sciatic nerve of the right hind limb was 
excised, by removing two centimeters of -the nerve. 

After 30 days, the frogs were double pithed, the 
tibiofibula of both the denervated and contra-lateral 
limbs were excised, isolated in cbld and the attached 
muscle tissue was carefully removed. The bone was 
cut open and the marrow was removed completely and 
washed 3 or 4 times in' Amphibian Ringer. 

The bone thus isolated in cold was quickly weighed 
and homogenised in 0-25 M sucrose solution'. The 
homogenate was centrifuged for ten minutes and the 
supernatant, equivalent to 100 mg of tissue was used 


Available experimental evidence indicates that the 
motor nerve exerts a ‘trophic influenefe’ on skeletal 
muscle other than' that of neuromuscular transmission 
and the resulting muscle activity^Similar function 
of the nerve on the growth of tibia and meta-tarsus of 
rat was reported by DoskociP. No such Influences of 
the nerve were shown to be present on' the level of 
SDH activity in the bone tissue. Analysis of the pro¬ 
tein content and dry weight of the tibiofibulae of (he 
contralateral control and denervated limbs showed an 
increase in the protein content and a decrease in the 
d4y weight of the bone on denervation. In earlier 
studies, the muscle weight was found to decrease after 
transection of the nerve^^’^'^ similar to the decrease 
in bone weight, observed in present experiment. On 
the contrary the protein ccvntent increased in the 
denervated limb bone, In spite of an increase in the 
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Table II 

Bone weight and protein level of the control and 
denervated tibiofibidae of Rana hexadactyla 

Control Denervated ‘ / ’ test 


Bone weight 
(dry wieght 

ingms) 0-262:b0-032 0-207:^0.037 P< 0-05 

Protein content 
(mg/gmwet 

weight) 6*042:1:2*331 11 *292:I:4*818 P< 0-05 


* Each value is mean ± S.D. of 6 individual 
observations. 

protein level, the SDH activiiiy has decreased in the 
denervated limb bone (Table I). It may be due to 
greater synthesis of the nonspecific! proteins and pro¬ 
teins of glycolysisS with a retarded Synthesis of specific 
proteins like SDH, eh-., as it happens in the dener- 
vaced muscle^ 

The results of the present experiment on the tibio- 
iibulae of denervated frog indicate that the interrup¬ 
tion of sciatic nerve significantly alters the bone 
weight, protein content and the oxidative en 2 yme 
activity (Tables I and 11), which shows that the intact 
nerve exercises a control over the enzyme activii^ in 
bone and also regulates bone weight. We believe that 
this is the first evidence of the neural regulation of 
SDH activity in bone tissue. It may be mentioned 
that the immobilization of the denervated limb may 
be one of the causative fadtors in developing the 
denervation changes since similar changes were found 
to be important factors in the establishment of 
denervation muscle atrophy^It is interesting to note 
that similar induced atroph)y in, muscle by the sciatic 
nerve sedion results in a decrement in SDH activity^^, 
indicating a neural regulation of the oxidative enzyme 
in muscle and bone. 

Dept, of Zoology, R. Chandra Mohan Naidu. 
S.V. Univ. College, K. S. Swami". 

May 12, 1977. 

Tirupati (A.P.), 


*A11 oorrespondende shall be addressed to : Prof. 
K. S. Swami, Head of the Zoology Dept., S.V. Uni¬ 
versity College, Tirupati 517 502. 
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PREHISTORIC REMAINS OF THE GREY SEAL, 
HELICHOERUS GRYPUS FABRICIUS 1791, 
FROM HARAPPA, PAKISTAN 

With the object of reviewing the old collection of 
animal remains from Harappa (Prashadi), we exa¬ 
mined a number of undetermined specimens of very 
fragile nature. Among them was a tooth belonging 
to the Grey Seal Helichoerus grypus Fabricius which 
is very interesting from the point of view of its pre- 
sf*nt restricted distribution in the arctic and temperate 
seas far away from Harappa. The animal inhabits in 
the Arctic region and in the colder seas in and around 
Europe, U.S.S.R., and North America (Elllerman and 
Morrison—Scott-). 

Its presence in the collection is quite astonishing 
and interesting. It is reminiscent of the fact that the 
Harappan people had some sort of relationship or 
trade connection with far-off foreign countries. 
Material. No. 10212; Mound F; Trench 1. 

Square M 12/9; depth 9' lO^'-KT 6 ". 

One upper molar; a few fra^ents of the skull. 
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The tooth, aa upper molar with characteristic simple 
and low crown, two llinear, antero-posteriorly placed 
and closely adherent connate roots (Owen^), shows 
that it belongs to a specimen of the Grey Seal. Its 
occurrence in Moan'd F indicates that it is chrono¬ 
logically the oldest, among the various exhibits and 
remains studied so far, from the site and is more 
than 5000 years old. 

The typical habitat of this seal and its restricted 
distribution within the temperature and araic seas 
suggest it to be exotic, but its appearance in the site 
is inexplici. It is condeivable that one or a few 
preserved specimens or portions of the skeleton 
were either imported by traders or that the Harappan 
people .came as immigrants from some coastal areas 
of Europe or U.S.S.R. and brought with them a few 
preserved specimens of the seal, for some use in ritual, 
as a talisman in occult operation. Of course it is also 
not very unlikely that the people of Harappa used to 
extract fat from the blubber of such animals to use 
as a fudl to illuminate their lamps. 

Whatever be the reason behind, this finding consti- 
mtes the first record of this kind, from the pre-historic 
sites in India and adjoining countries, unearthed so 
far. 

Zoological Survey of India, M. Ghosh. 

Calcutta, July 20, 1977. U. Smk, 
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ACID AND ALKALINE PHOSPHATASE AND 
AMYLASE CONCENTRATION IN THE 
SEMEN OF MALABARI BUCKS 

Variations in the enzymic activity in' the semen has 
been reported in different species in past. Increased 
alkaline and lower acid phosphatase activity has been 
reported in bull and ram semen by Mann et al.^. 
Amylase enzyme has been found in mammalian sper¬ 
matozoa by Hultin and Lundbald^ and in the prostatic 
secretions bjy Povoa^. As there was no literature avail¬ 
able on enzymes of goat semen, this study was taken 
up. 

Material and Methods 

A group of seven Malabari bucks of 1-41 years df 
age maintained at the Goat Farm, Kerala Veterinary 
^liege, Trichur, was used for this studif^. Animals of 


r Current [ 

L Sciince j| 

sound health, good serving capacity and normal sexual | 
behaviour were selected for the study. They were reared ^ ‘ 
under identical conditions and were fed with con- f 

centrates and jack leaves as per the normal feeding fj 
schedule. The semen samples were collected using i 

artificial vagina from each buck with an average inter* p 
val of four dalys in between two collections. The bio- ll 
chemical analysis was carried out immediately after ^ 
colledtioti. :;j 

Acid phosphatase, alkaline phosphatase and amj^lase ij 
actiiviry were assessed by King and Wootton® method, 1 
and acid and alkaline phosphatase activities were ex- 
pressed in K.A.U. per 100 ml and amylase activity in ■ 
Somogyi units per 100 ml. ! 

Results 

The observed results have been given in tabular 
form (Table I). 


Table I 

Showing enzymic concentration in the semen of 
Malabari bucks 


SI. 

No. 

Alkalinci 

Phosphatase 

K.A.U. 

Acid Phosphatase 

in K.A.U. 

Amylase in 
Semegyi units 

1. 

62*50 

0-25 

96-00 

2. 

247-50 

3-60 

98-30 

3. 

82-50 

Nil 

JI28-00 

4. 

200-00 

Nil 

109-90 

5. 

100-00 

Nil 

133- 33 

6. 

30-00 

Nil 

lOO-CO 

7. 

37- 50 

Nil 

147-20 

Mean 107-14 

Nil 

116-40 

S.E. 

31-84 

Nil 

7-58 


Discussion 


Phosphatase activiiy varies with feed (Reid et d.^), 
and species (Mann et aL^ and Epen et aL^'), There 
are no values of these enzymes available for compa¬ 
rison in ram and buck semen. The acid phosphatase 
activity was low and insignificant. The results obtained 
in the present study Confirm the earlier reports that, 
concentration of alkaline phosphatase is more than 
that of the acid phosphatase in the semen of domestic 
anilpials. The amylase activity of goat semen in the 
present study was found to vary from 96*00 to 
147*20 with a mean of 116*10 ± 7*58 Somogyi 
units. 
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The presence of enijymes, namely, acid phosphatase, 
alkaline phosphatase and amylase in buck semen were 
studied in the present investigation. Acid phosphatase 
adtivity was found to be insignificant. Alkaline 
phosphatase adtiviDy varied from 3 (>* 0 Q to 247*50 
K.A.U. with a mean of 107*14 zh 31*84 K.A.U. 
^rked amylase action was detected with a mean uni- 
tagv of 116-10 ± 7'58 Somogyi units. 

/Vi/Av 4, 1977. . R. V, Patil*. 

. ; C K. S. V. Raja**. 


* Associate Professor, Department of Gynae¬ 
cology and Obstetrics, Veterinar?/ College, University 
o-f Agricultural Sciences, Bangalore 560 024. 

Professor of Gynaecology and Obstetrics, 

Kerala Veterinary College, Trichur. 
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OBSERVATIONS ON OVARIAN ASCORBIC ACID 
AND CHOLESTEROL DURING INDUCED 
OVULATION IN THE SKIPPER FROG 
RANA CYANOPHLYCTIS SCHNEIDER 

'I'lIH physiological basis of ovulation in Amphibis 
is complicated due to the fack that the release of gra¬ 


vid eggs from ovaries results from an' integrated func¬ 
tioning of the different endocrine organs, such as 
adrenals^ and thyroids- in addition to the pituitary^. 
However, the pituitary homogenates induce ovulation 
better than steroids while the latter are more efficient 
inducers of the oocyte maturation^. It may be pointed 
out that in all these studies the response of ovaries 
to ovulation induced by a variety of agents has been 
evaluated on a common morphoogical basis, ie., by 
counting the number and rate of eggs released in 
vivo or in vitfo. It is therefore essential to have in¬ 
formation on the alterations occurring in ovary, parti- 
cularly at biochemical levels, during, ovulation induced 
by different agents at any given time and at different 
periods of the annual cycle and hence this investiga¬ 
tion was undertaken. 

Adult female frogs, R. cyasnaphlyctis, weighing 
30-45 g were collected during the months of June 
and October^. Ovulation was induced by administer¬ 
ing pituitary and hormones intraperitioneally. The 
hormones and the doses employed^ were methyl 
testosterone, progesterone and DOCA (Sigma Chemi¬ 
cals and Co.). They were dissolved in olive oil ( 0*2 
ml oil contained the dose, Table I). Eltroxine tablets 
(Glaxo) 0*1 mg were powdered and suspended in 
distilled water. One ml of this was administered in 
combination with a single pituitary. All frogs were 
maintained individually in aerated aquaria under 
laboratory conditions (26 ±: 1® C). Frogs from the 
breeding period (Table I) were autopsied exactly 
at the 8 th hour after the treatment^-s while those 


Table I 


Response of ovary to ovulation induced by pituitaries and hormones 

per 100 mg weight of ovary (M ± S.E.) 

Treatment ----- Response* 

Ascorbic acid (pg) cholesterol 


1 Control dist. H 2 O 1 mil (^) 

2 Control olive oil (^) 

3 Treated I pituitary 

4 Treated 2 pituitaries 

5 Treated 4 pituitaries 

6 Treated 1 mg progesterone (^) 

7 Treated 1 mg DOCA (5) 

8 Treated 2 mg methyl testosterone (5) 


9 Treated 0* 1 mg eletroxine + 1 pituitary (5) 

* Response + = 1 to 10 eggs released 
4 .- 1 - = 10 to 50 eggs released 
= 50 or more eggs released 
Number in parenthesis is the number used. 

M ±S.E. «=mean in relation to standard error. 


20-62±0-5 

l-93±0-14 

— 

19-72±M1 

1-72±0-03 

— 

22-83±M0 

1-61 ±0-09 


22-96±l-51 

1.-35±0-04 


22-43±l-32 

l-35±0-0]. 

+ + + 

26-15±4-13 

l-81±0-26 

4- + + 

I9-88±0-86 

1-37±0-08 

4 - 4 . 4 . 

21-50±5-29 

2-04±0-02 

4- 

24-16±3-27 

l-76±0-30 

+ 4- 


Cholesterol 

1 VS. 3t = 

2*14 

P< 0-05 

1 Vi-. 4t == 

3*40 

P> 0-001 

1 vs. 5t = 

3*44 

p >0-001 ■ 

1 vs. It *= 

3*54 

P< 0-001 
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^ Table n 

Temporal response of ovary during pituitary stim ulation in October _ 

per 1.00. mg weight of ovary (M i S.E.) 

Treatment -Response* 

Ascorbic acid (/ig) cholestcio] (mg) 

0 Non-gravid (11) 47-43±2*64 l*26dz0*23 

1 control dist.HsO (10) 65*52±6-75 l-59±0-18 

2 Treated 2honrs (9) 38-35±2'60 1*26±0*04 — 

3 Treated 4 hours (9) 31*57±2-60 l*06i0-05 + 

4 Treated 8 hours (8) 26*50±l-24 l*09di0'39 +-h + 

5 Treated 12hours (8) 20*10±1'86 l*02±0-03 

6 Treated 16hours (12) 48*72±2-78 0-98d:0*07 +-1 -h 

* Response as in Table 1. 

Number in parenthesis is the number used. M ± S.E.—niean in relation to standard error. 


Ascorbic acid Cholesterol 


1 vs. 2 

/ = 4-02 

P< 0*001 

/=2*24 

P< 0-05 

1 vs. 3 

oo 

il 

P< 0*001 

r-2*86 

P>0-01 

1 V.S.4 

^==5-86 

P< 0*001 

r =^3*27 

P >0*001 

1 vs. 5 

r = 6«29 

P< 0*001 

r == 4* 94 

P< 0*001 

1 vs. 6 

r = 2- 38 

P< 0*05 

r = 3* 67 

P >0*001 


from the post-breeding period (Table II) were autop- 
sied at intervals. Ovulatory response was graded and 
ovaries were removed rapidly after pithing, weighed 
on a torsion balance and transferred to a cold moist 
chamber. Ascorbic acid and cholesterol were esdfated 
following the prodedures of Das Gupta et dl,,^ and 
Bloor Sackerr (modified) as described by Koche and 
HankeU) respectively. The readings were taken from 
Klett-Summerson photoelectric colorimeter. 

Ir may be observed (Table I) that ascorbic acid 
content of ovary remains more or less unchanged in 
response to treatment with pituiraries and hormones 
during the breeding season while cholesterol records 
depletions depending on the agent employed. Pituitary 
homogenates and DOCA decrease cholesterol but pro¬ 
gesterone, methyl-testosterone and eltroxinfe have no 
efifea. A scrutiny of the post-ovulatorly ovary shows 
that it has released all gravid eggs by about 8 hours 
after treatment when optimum concentrations of 
pituiraries, progesterone and DOCA are used. On the 
other hand ovary during the post-breeding season 
(Table II) contains higher amounts of ascorbic acid 
which depletes rapidly upon pituitafy stimulation. 
The peak period of ovulation and the mayfrmim 
decrease in asoorhic acid correspond with each other. 
Similar levels are noticed during the breeding season. 


A slight decrease in dholestcrol mdiy be noticed in 
the control ovaries from the breeding to the post¬ 
breeding season but its response to treatment with 
pituitary remains the same. 

Seasonal variations arc reported to occur in the 

ascorbic aCid and cholesterol content of ovaries in this 
species^i and ovaries anld adrenals in Rana hexaf.c- 
They have been associated with alterations in 
the gonadotrophin activit^y during the annual 

(iycIe^’SLi-^ present investigaticc. shows that 

ascorbic acid Content of ovacy is low during the breed¬ 
ing season and on piauitary stimulation no change 
occures in it. Ovaby during the post-breeding season con¬ 
tains higher levels which decrease rapidljy during pitui¬ 
tary stimulation. This contrasting response maiy be due 
to the fact that ovady is under the stimulation of the en¬ 
dogenously sedreted gonadotrophins, particularly LH, 
from the pituitary during June and that the synthesis 
and/or the release of this factor decreases towards 
Oaober*^. Both pituitary homogenates and DOCA de¬ 
crease ovarian cholesterol while progrestone, methyl 
testosterone and Eltroxine have no effect. This lends 
support to the belief that the exogenously administered 
hormones ma!y have an action indirectly through the 
mediation of the pituitary of the recipient animal in 
addition to their direct one®. Thus, response of ovaries 
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during, ovulation induced by different agents depends 2. 
not only on the physiological status of pituitary, 
adrenals and thyroidsi-^^ but also on ovaries and the 
period at which they are used since precise variations 4. 
in ascorbic acid and cholesterol contents occur during 
the annual (^cle. ‘ ^ 
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REVIEWS 


Annual Review of Nuclear Science. Volume 27- 
Editor: Emilio Segre Associate Editors; J. Robb 
Grover and H. Pierre Noyes (Annual Reviews Inc., 
4139 El Camino Way, Palo Aim, California 94306, 
U.S.A.), 1977, Pp. 568, Price: $ 19*50 in U.S.A.; 
$ 20-00 Elsewhere. 

Annual Review of Nuclear Science has for the last 
3 decades, been serving the needs of the physics 
•community, in nuclear and allied disciplines through a 
broad spectrum of carefully selected articles in each 
volume on an yearly basis. The reviews which are 
intended to familiarize the reader with the latest 
developments in the areas under survey, are usually 
written by competent physicists who have themselves 
made significant contributions in the fields concerned. 
As such, these are not only useful to the specialist 
actively pursuing research in a particular field, but 
also the non-specialist who merely wishes to keep in 
touch with the main developments in terms of the 
basic physics without wanting .to get involved in! the 
excessive mathematical details of the releant theory. 
On the other hand these reviews are by themselves not 
so useful to the serious smdent who wishes to enter 
a panicular area of physics with the objedt of doing 
research in the field, unless he is willing tO’ go in for 
a good deal of simultaneous reading from more 
detailed sources (original papers^ proceedings of 
Vjarious ‘Schools’, etc .). 

The collection of articles in the 'Reviews’ under 
reference [VoL 27 (1977)], represents a well orga¬ 
nized and inter-woven pattern of subnuclear and nuc¬ 
lear topics including their astrophysical impact. The 
main emphasis in subnuclear topics is on weak neutral 
currents, new-particle production through neutrino 
scattering and the properties of hidden charm—^aU 
front line areas which have led to a considerable revi¬ 
sion of our ideas on the strudture of matter within a 
comparatively short span of 3 years. Nuclear physics 
gets its share of representation mainly through heavy 
ion phenomena whose developments in the recent past 
have greatly helped in reviving the sagging! interest 
in a field which has possiblV contributed more towards 
an integrated picture of the physical universe than 
perhaps any other comparative brandh of physics. 

Two timely articles on the Chemistry and Physics 
respectively, of transactinide elements and proton rich 
elements on the verge of instability, provide rather 
strong r^son d' etres for the present day emphasis oo 


the physics of various heavy ion reactions as well as 
their experimental developments both of which are 
adequateJjY represented in this Volume. 

A perspective article on! the namre and consequences 
of nucleo synthesis on the basis of the observed pro¬ 
perties of the universe supporting the Big Bang theory, 
would have considerable educative value even to the 
non-specialist interested in keeping a semi-quantitative 
track of the continuing progress in this exciting area 
of astrophysics. The role of weak-interactions in stellar 
evolution especially the effect of the weak neutral 
current (whose discover^ is of rather recent origin) 
on stellar collapse appears in another expository 
article in this Volume which serves to illustrate the 
continuing relevance of subnuclear physics as well as 
the recent spurt of its impact on the astrophysical 
domain. 

Finally, it must be said that the Editors have exhi¬ 
bited their usual maturity, judgement and organizing 
skill in arranging, in a highliy integrated fashion, a 
set of well-planned articles in certain front-line areas 
of particle and nuclear physics which will be of ini* 
mense value to workers in these areas. 

A. N. MimRA. 


Annual Review o£ Phytopathology. Vol. 15. 

Editor: K. F. Baker; Associate Editors: G. A. 

Zentmyer, E. B. Cowhng (Annual Reviews Inc., 

Palo’ Alto, California, USA), 1977. Pp. 1-499. 

Price: USA $ 17*00; elsewhere $ 17*50. 

As in the cjase of the fourteen volumes of Annual 
reviews of Phytopathology published so far, the same 
standard of excellence and neat get-up have been 
maintained in this fifteenth volume also. After a 
sharp photograph of Dr. Philip H. Gregorly with his 
autograph, this is followed b|y his very interesting 
and thought-provoking prefatory chapter on Spores io 
Air. Pointing out the various aspeas of this subjea he 
rightly remarks in the last paragraph of the Retros* 
pect on page 10 thus "Neat professional and academic 
demarcations, however convenient -tO’ administrators, 
must be brushed aside when they impede research”. 
The following chapters follow next: Appraisal of 
Plant Disease, Pathogens, Morphologly and Anatomy, 
Physiology of Host—Pathogen Interaction, Genetics of 
Host-Pathogen Interaction, Epidemiology, Influence of 
Environment, Chemicial Control, Biological and Cul¬ 
tural Control, Breeding for Resistance, Special Topics, 
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ending finally in Indexes of Authors and subjects and 
7 Cumulative Indexes of contributing Authors and 
chapter titles. The largest number of topics are rightly 
under the chapter on Pathogens; among these the 
topic on Haustoria of Phanerogamic Parasites presents 
an up-to-date account on the structure of the haustoria 
of the parasitic angiosperms both at the Light micro¬ 
scopic and Electron microscopic level. The remaining 
chapters are equally interesting and authoritative 

because they have been written by well-known workers 
in their respective fields; further there is pertinent 
and useful coverage of literature for each of these 
topics. All the three topics included as Special Topics 
are very useful because valuable information is provi- 
detl on the status of Plant Pathology in the People’s 
Republic of China, on the unique features of prospects 
of Forest Pathology and finally, on a pathologists 
perspective of the International Crop Development 

Centres. 

This broadly comprehensive Annual Review of 

Phytopathology is a must for all plant pathologists 
both ’ for study and reference; it should be a part of 
eveiiy biological sciences reference library, 

K. SUBRAMANYAM. 


Pesticide Application Equipment—(Revised and 
Enlarged Edition). By O. S. Bindra and Harcharan 
Singh, (Oxford and IBM Publ. Co., 66, Janpath, 
New Delhi 110 001), 1977, Pp. xxiv+464. Price 
Rs. 60-00. 

This book will be useful to workers in plant pro- 
tectinn, including teachers, students, mechanics, exten¬ 
sion specialists, etc. It is written in simple language. 
The technical subject matter can be followed easily 
even by chose who are not initiated into the realm.s 


of plant protection. The liberal use of illustrations 
make the subject easily, understood. On going through 
the table of contents one can know that almost all 
•spects of pesticide appliances including many of the 
minor lierails of equipment and safety precautions are 
covered. 

However, full details of construction and repair of 
maaV types of equipment are not furnished in the 
book. 

Inclusion of chapters like Fundamentals of pesti¬ 
cide application (Ch. 7), Pesticide drift and its 
control (Ch. 8) and safety precautions in pesticide 
application (Ch. 14) are quite useful for the workers 
in the field. 

However, although the authors have tried to include 
the available Indian information, much of the details 
on equipment are derived from foreign literature. For 
over twentty years Ribber in India is sprayed aerially 
with helicopters. Problems and advantages could have 
been discussed. Many of the appliances described are 
in use onSy in developed countries of the West, rather 
than in India. More details of the appliances used in 
this country, practica)! difficulties in their use, merits 
and demerits of these in comparison to the sophisti¬ 
cated appliances etc., would have increased the use¬ 
fulness of the book. Information on the pest control 
efficacy and advantages of different applliances could 
have been included at some stage. In some cases (as 
in page 177) relative terms like 'high’, 'low* etc., are 
given. In many instances these could have been 
quantified. The authors have not made mention of the 
controlled droplet application techniques and the wet 
dustin.g equipment developed by the Central Plant 
Protection Training Institute in Hyderabad. 

The photographs are of a poor qualUty. 

V. AGNIHOTHRUDU. 


PATHOLOGICAL WILTING OF PLANTS 


The long awaited Volume on ^'Pathological wilting 
cf plants” containing the Proceedings of the Sympo¬ 
sium held in January 1971 at the University of 
Madras, edited by Drs. T. S. Sadasivan, C. V. Subra- 
manian', R. Kalyanasundaram and L. Saraswathi Devi, 
has just been released as a Publication of the Univer¬ 
sity of Madras. Running to over 500 pages with contri¬ 
butions from 40 scientists from India, U.K., U.S.A-, 


Canada, France, Germany and Japan the volume pro¬ 
mises to be a comprehensive coverage of vasailar 
wilts of plants covering the varied facers of the pro¬ 
blem like, ‘'Taxonomy, PlVysiology, Ecology, Symptoms, 
Host-pathogen Interaction, Toxins Resistance and Con¬ 
trol”. For further particulars and details please con¬ 
tact the Publication Division of the University of 
Madras, Madras 600 005. 
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ON THE SOLAR CONTROL OF THE QUIET-DAir GEOMAGNETIC VARIATIONS 
NEAR THE MAGxNETlC EQUATOR 

V. P. PATEL* and R. G. RASTOGI 
PhysictA Research Laboratory, Ahmedabad 380 009 {India) 


Abstract 

The paper discusses the quiet day solar daily variation of the geomagnetic H field at the 
equatorial station Huancayo for the period 1922—73. The daily maximum in H occurs around 
1100 L.T. during low and at about 1200 L.T. during high sunspot years. The harmonic analysis 
of the annuall mean of (H) curves indicates that the local time of the maximum of diurnal 
and of the semi-diurnal wave advances towards noon with the increase of average sunspot 
number. The amplitudes of the diurnal (a^) as well as semi-diurnal (a.,) wave are shown to 
increase lineuxly with sunspots such that the ratio of a^/a-, is about 0*58 during 
zero sunspot ’year and is about 0 -51 during, years of moderate sunspot number of about 
100. There is saturation effect in the increase of ao for sunspot number exceeding 100. The 
seasonal variation of a-, and ao shows peaks during the equinoctial months while the time of 
maxima occurs at later hours during the local winter months. The sensitivity of all these 
coefficients to the increase of sunspot numbers is shown to be maximum during D months and 
minimum around J months. 

A comparison of these results with those at Trivandrum indicates that the amplitudes 
variation is similar at the two places whereas the seasonal variation of the time of maximum 
is opposite in phase at the two places. 


Introduction 

He study of solar daily variation of geomagnetic field 
at stations near the magnetic equator is of special 
naportance due to the extreme sensitivity of this region 
o fthe imposed electric field and due to relatively 
'erfy little effect of solar particle radiation on the equa- 
orial ionosphere. Recently, Rastogi and Iyer (1976) 
lave studied the quiet-day variation of the geomag- 
letie H field at lowdatitude stations in India. The 
)resent paper supplements these investigations by the 
tuc^iy of solar daily variation at the low-latitude 
tation Huancayo which is situated at different longi- 
iid.c where the mean magnetic field is considerably 
ow as compared to that in India. 

Results 

TThe mean daily curve of the H field at Huancayo 
Lverag^d for the five international quiet da^s of each 
no nth from 1922 to 1973 was computed applying 
loncyclid correction. The corrected annual mean 
laily. cui^ves for each of the years were subjected to 
larjnoniicl analysis to obtain the amplitudes and the 
xtyyes of maximum of the diurnal and the semi-diurnal 
Fig. 1 shows the year to year variation 
the Zurich sunspot number (R^), the amplimdes 

Department of Physics, M.G. Science Institute, 
38Q009. India. 


(a^ a^) as well as times of maximum (Tj^, T2) of 
the diurnal and semi-diu'rnal components of tls« 
daily variation. It is clearly, seen that both the 


HUANCAYO (H) 1922 — 1973 



Fig. 1. Solar cycle variation of amplitude of first 
harmonic (a^) and second harmonic (as) and the 
time of maximum of first and second harmonics (Ti) 
and (To) of 'yearly mean Sq(H) at Huancayo. R is 
the annual average Zurich sunspot numbers. 
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amplirudes and a 2 very fairhful’Iy follow the vari¬ 
ations of R,. The rime of maximum of diurnal com¬ 
ponent also varies between 1100 and 1200 L.T. with 
the variation of R-.. T- he daily maximum occurs close 
to noon during high sunspot years but it is at an hour 
earlier during low sunspot years. 

The time of maximum of semi-diurnal component 
shows variation with R, for certain epochs while for 
others it is not very evident. Further range of varia¬ 
tion is relative'];/ smaller for T^ than for 

The dependence on of the amplintde and phase 
of the harmonic components was computed using the 
following equation : 

a or T A , + A| R. + Ao R^^. 

Fig. 2 show's graphically, the variation of these factors 
with sunspot number together with the best-fitting 
quadratic line. It is seen that the harmonic amplitudes 
increase lineady wdth sunspot number' but beyond 
sunspot number 100 a kind of saturation effect sets in. 
The coefficient for To is much smaller than for T^. 


hua:^cayo (hj 1922-1973 



Fig. 2. Variation of amplitudes a-, and ao and time 
of maximum T^ and To of first and second harmonics 
of the yearly mean daily variation with annual average 
Zurich sunspot numbers. 


Similar analysis was done separately for each month 
for each harmonic component. Further for each parti¬ 
cular month the value of the fvictors (denoted by A) 
extrapolated for value of -/.ero sunspot niunber as well 
as the sensitivity of these factors to sunspot number 
(denoted by B) w^as calculated using linear relation¬ 
ship between the factor and the sunspot number. 
Similar analysis was done for rhe geoinag.netic If field 
at Trivandrum. The results are shown in Fig. 3- 

Comparing the amplitude, extrapolated for zero 
sunspot number shown on the lelt-hand side of 
Fig. 3, it is seen that the diurnal wave at Huancayo 
is greater than that of at Trivandrum lor any of the 
months of the year. Further at both the stations the 
amplitude is maximum during equinoctial months. 
The amplitude is also maxannim at eirlicr of the 
stations during equinoctial months but the value of 
a 2 is greater at Huandayo than that at Trivandrum 
only, during the months September to Marcli. For 
other months April to August the amplitude of tu is 
greater at Trivandrum than that at tiuaacayo. Thus 
the amplitude a;^ has rhe semi-annual efileet at diffe¬ 
rent parts of the world, wherea.s semi-diurnal com- 
ponent ao is farther affeaed by the local seasons, 
increasing its value during local summer months. 
This means that at both the places electro jet is maxi¬ 
mum during equinoxes. Further the clectrojet is much 
stronger at Huancayo than at Trivandrum during D 
months while the difference is least during J months. 
Referring to time of maximum of the diurnal com¬ 
ponent it is seen that it is earliest at Huancayo around 
November, December, Janiiarly and ar Trivandrum 
during Majy and June months. To some extent simikr 
features arc noticed in the seasonal variation of time 
of maximum of semi-diurnal component. It thus seems 
that the seasonal variation of the time of daity maximum 
of S^j(H) at equatorial station is governed by certain 
parameters which depend upon local seasons. 

The sensitivity of the values of a^, or ao to sunspots 
for either Huancaiyo or Trivandrum seems to be lca.st 
for J months. Further for any month of the year a 
sen'sitiviijy of either of these values is greater for Huan¬ 
cayo than for Trivandrum. Thus the difiference in the 
electrojet currents in Huancayo and Trivandrum would 
increase with the increase in sunspot number. The 
seasonal variation of the sensitivity of the times of 
maximum T^ and To seems to be opposite in nature 
at Huancayo and at Trivandrum. Thus again the time 
of maximum of the daily variation seems to be control¬ 
led by the local seasons of the station. 
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Fig. 3- Anntial variation of cx)cfficients A and B in the linear regression equation between a or T and 
monthly mean Zurich sunspot numbers, a and T are the amplitudes and time of maximum of the first and 
second harmonics of the monthly mean daily variation of quiet-day H field. Dashed line for Trivandrum and 
solid line is for Huancayo. 
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MAGNETIC AND SPECTRAL STUDIES ON COPPER(lI) COMPLEXES WITH a-PYRIDYL- 

THIOSEMl CARBAZIDE 

, C. L. JA1N^ R. C. SAXENA, B. S. SAXENA AND L. R. GUPTA 

^ost-Graduate V&partment of Chemistry, M.MM, College, Ghaziabad 201 001, India 

ABSTRACT 

A new series of copper(II) complexes with recently synthesised a-pyridyl-thiosemicarba- 
zide (APT) (pyridinic~N and thioketo—S as donors) having square-planar and distorted octa¬ 
hedral stereochemistry around the metal ion with the general formula {Cu(APT) (X)2] and 
CCu (APT) 2 (XO 2] respeaively (where X = Ci, Br, CN and X' = NO,^, CIO.^, BrO,„ 
CH^COO) have been isolated and characterised by magnetic and spectral (electronic and i-r.) 
measurements. 


H ETEROCYLIC thiosemicarbaxides and thiosemicar' 
bazones are- bacteriostatic and of vital pharmaco¬ 
logical significance^. Their activity has frequently been 
thought to be due to their ability to check trace-metals^ 
and hence the chemistry of the metal chelates derived 
from these organic compounds has been a subject of 
Considerable interest. In the present communication a 
series of copper(II) complexes with recently synthe- 
sised®;'^'^ a-pyridyl—thiosemicarbazide (CgHgN^^) 
abbreviated as ’APT’ have been isolated and charac¬ 
terised by chemical analysis, molar conductance, mag¬ 
netic and spectral (electronic and i.r.) measurements 
in order to evaluate their stereochemistry. 

Experimental 

General procedures for the preparation and isola¬ 
tion of copper (II)complexes with ’APT’. 

(A) Di- ( Chloro / BromolCyano ) --mor^o-’ (APT) 

Copper(lI): 

The ethanolic soln. of CUCI2'21120 (10 m. moles) 
was mixed with ^APT’ (20 m. moles) in the same sol¬ 
vent and the green precipitate obtained was digested, 
cooled, filtered and washed with small amounts of etha¬ 
nol, acetonitrile and acetone. The produa was dried at 
80-90° C for 20 min. Dark green cyano and bromo 
derivatives were obtained by. adding 10% aq. KCN 
soln. (5 ml) and 2 g. NaBr respectively into the 
refluxing ethanolic soln. of ’APT’ just prior to the 
ajddition of metal-salt-soln. All the three complexes 
were insoluble in various organic solvents (ethanol, 
acetone, acetonitrile, nitrobenzene, DME and dioxane). 
(B) Di-(Nifrate/Chlorate) ('Bronmtej Acetate)—his- 

(APT) Copper (11): 

Nitrate and acetate derivatives were obtained by 
using the corresponding copper (II) salts and fcJllowing 
the procedure (A), while chlorate and bromate deri¬ 
vatives were obtained by adding 2 g of KClOg/KBrOg 
into the refluxing ethanolic solution of ’APT’ just 


•To whom all correspondence be nwde, 


prior to the addition of the metal salt soln. All the 
dark-green coloured crystalline products were soluble 
in acetone, DMF, dioxane, acetonitrile and dimethyj 
sulphoxide. The molar conductance in 10"^ M DMl 
soln. (27-13; 21*74 and 33-58 mhos for chlorate, 
bromate and acetate derivatives respectively) indicated 
their non-eiectro.iytic nature. 

'Analar grade chemicals were used throughour, 
Elemental analysis for all of the complexes was if> 
good agreement with the calculated values indicating 
the metal to ligand stoichiometric ratio as 1 : 1 or as 
1:2. The diffuse reflectance spectra using MgO as a 
reference (complexes 1-3) and absorption spectra 
in acetone medium (complexes 4-7) were recorded on 
UNICAM-SP-700 U.V. and visible and UNICAM- 
SP—500 spectrophotometers respectively. Magnetic 
measurements and i.r. spectra of the complexes were 
undertaken as described earlier^^. Thermal, magnetic, 
electronic and i.r. spectral data for the present 
copper (II) complexes are recorded in Table I. 

Results and Discussion 

No significant conclusion concerning the stereo 
chemistry of copper (II) can be drawn from the 
magnetic data. The first three complexes (Table L 
Nos. 1—5) have the magnetic moment around T4()- 
T55 BM. The bands observed in the regions 15680 
16000 cm~5- (^Bi^ and 24900-25700 cm ^ 

(-Bi^ are attributed to the d-d transitions, 

which support the sq. planar geometry for these com 
plexes. The band around 25000 cm“i is due to thi? 
enhanced d-d transition, assigned to S Cu (termCi* 
as ’blue band’) and its shifting towards higher energy 
may. be due to axial—coordination to the metal®, as if 
involves bonding through 4s— and 4p— wave funedous 
and the sullphur is more polarizable than nitiogct^. 
The present green coloured copper (II) complexes 
also possess the broad band around 25000 cm’^ as 
previously r^orted'^ for copper (11) sq. pUnar 
complexes- 
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Table I 


Thermal, magnetic, electronic and infra-red spectral data for copper(If) complexes with a-pyridyl-thiosemicarbazide 






I.R. bands in cm- 

^ and their 

assignments 


SI. Compound 

Tctf. 

Elect ionic spectral 

— 





No. undM.P. °C 

BM 

bands in cm-^ 

[v(C-C) -1- 

[v(C = S) + 

KC=S) 

y(Cu-S) 

(*) 

300 ±2° 

K 


v(C-N)] 

v(C-N)-l~ 


v(Cu- 

(*) 





of py. 

v(CN)] 


Cl/Br) 

(*) 





ring 



y(Cu~ 









Py. N) 


CeHgN^S 




1550 s 

1333 s 

760 vs 



(APT) 




1516s 

1308 s 



-• 




“Bj^—>“Aj^ 






1. [Cii (APT) cy 

1-55 

15680 

24800 

1575 s 

1385 s 

695 s 

400 m 

(2-430) 

qs-265° 




1500sh 

1345 m 


320 m 

(1-373) 








285 m 

(0-549) 

2. [Cu(APT)Br 2 ] 

1-46 

16000 

26700 . 

1590 mb 

14C0 m 

7C0 mb 

442 w 

(2- 453) 

qs-265® 




1540 m 

1325 s 

680 sh 

225 ra 

(0-679) 





J510m 



280 m 

(0- 530) 

3. [Cu(APT)(CN)2] 

1-40 

15800 

25400 

1600 m 

14C0m 

730 m 

438 m 

(2-408 

qs-265‘^ 




1520 m 

1350m 

710 w 


. . 








298 ms 

(0- 600) 










4. [Cu(APT)2(N08)2] 

1*94 

6000 

13000 

1580 s 

1400 m 

720 m 

442 m 

V2-452) 

d-200® 




1565 mb 

1390 s 


,. 

, . 





1530 m-iH- 

1270 


300 m 

(0-6C8) 

5. [Cu(APT)a(C108)2] 

T97 

6500 

15000 

1575 m 

1385 s 

685 s 

444 mb 

(2- 474) 

m-210‘’ 




1560 mb 

1355 sh 


. . 

. . 








305 m 

(0- 628) 

6. [Cu(APT)2(Br03)2] 

2-00 

6800 

17000 






m-215° 









7. [Cu (APT )2 

1-98 

7000 

17300 







(CHaCOOJ m-205° 


++Bands due to nitrate coordination. 

b == broad, m = medium, s = sharp, sh == shoulder, w = weak. 

(*) Data in parenthesis are the correspondingsti etching force constents x 10~« dynes cm“h qs = quite stable, 
d = decomposition before melting, m == melting point. 

Magnetic moments around 2 BM. observed in the 
complexes 4—7 are in agreement with the reported 
values for six-coordinated copper (II) compounds^*®. 

The slight increase in the magnetic moment may pre¬ 
sumably be due to the distonion of octahedral sym¬ 
metry and elearon dcjlocalization of the ligand*^. 

Absorption spectra of these copper (II) complexes 
show considerable Jahn-Teller distortions and show 


bands in the region 6000-7000 cm"i and 13000- 
17300 cm-i assigned to and -E->2E transi¬ 

tions respectively, supporting pseudo-distorted octa¬ 
hedral geometry^^^’^ around copper (II) ion. 

A comparison of i.r. spectra of the free ligand 
(APT) and its copper(II) complexes reveals the biden^ 
tate nature of the ligand and the coordination through 
pyridinic—nitrogen and thioketo sulphur. 
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The symmetric and antisymmetric {v (C = C) + » 
(C — N)] vibrations of the pyridine ring of *APT’ 
are shifted tO' higher wave numbers on oomplexation, 
implying pyridinic nitrogen'-metal bond. The absorp- 
rion bands at 1333 and 1308 dm-i assigned to 

(C = C) + (C = N) + (CN)] show the up¬ 

ward shift of frequencies while the band at 760 cm"’ 
Mn the free ligand) assigned to z' (C = S) shows a 
considerable decrease . in frequency (^75 cfar^), 
indicating the sulphur coordination to the metaP^’. 
In Cyano and nitrato complexes, the band at 2210 
cm'^ majy be assigned to the cyano group frequency 
indicating the coordination through nitrogen, while 
the' medium intensity absorption peaks at 15.o0 and 
1270 cm'"* are assigned to the ^ (Cu-NO^) vibra¬ 
tions'^ h 5 

The medium intensity bands observed in the far-i.r. 
region 454-425 cm"! and 315-280 cm-'' are assigned 
to^ (Cu-S) and z. (Cu-P'y. N) vibrations respecr 
tively, while in the complexes (1 and 2), p (Cu-Cl) 
and ^ (Cu-Br) are observed at 320 and 225 cm"^ 
respectively supporting sq. planar geometry around the 
copper (II) ion. In complexes (5 and 6 ) CIO^ and 
BrO^ are coordinated to the metal through the oxygen 
as and -OBrOs respectively as the v (Cu- 


and Co(II) with Schiff Base [* Currant 

L Science 

Cl/Br) band is not observed. In the complex 7^ 
CH 3 COO is coordinated through ketonic oxygen. 
Metajl ligand stretching force constants (K-values) 
for z^(Cu-S), V (Cu-Cl/Br) and v (Cu—Py. N) are 
given in Table I. 
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COMPLliXliS OF Cu(n), Nidi) AND Co(ll) WITH SCHIFF BASE DERIVED FROM 2-AMlNO. 
5-METHYLPYRlDINE AND SALTCYLALDEHYDE 

Smt. HEMALATHA RANGANATHAN and o. ramaswamy 
Central Leather Research Institute,, Ad'^ar, Madras 600 020 


ABSITLACT 

Complexes of Cu(II), Ni(II) and Co (II) with a Schiff base derived from 2--«nino- 
5 -methylpyridine and salicylaldehfyde have been prepared and characterised. Based on elemental 
analysis, infrared and electronic absorption spectra, a square planar structure for Cu(II) com¬ 
plex and tetrahedral structures for Ni(II) and Co (II) have been proposed. 


Introduction 

A VARIETY of Schiff base complexes of transi¬ 
tion metal ions have received considerable atten- 
tion^ and some have been shown to exhibit reversible 
orCygenation behaviour^. Since the geometrical arrange¬ 
ments play a signiffchnt part in their spectroscopic, 
magnjetic, substitution and redox® properties, the 
Schiff base derived from 2 -amino-‘ 5 -jQiethylpyridine 
and salicylaldehyde and the geometrical arrangements 
of its complexes with Cu(II), Ni(II) and Co(II) 
have been reported in this study. 


Experimental 

The free ligand was prepared by refluxing equimolar 
quantitiies of 2 -aminD-methylpyridine and salisyl- 
aldehyie in ethanol for 30 min. and keeping the 
reaction mixture stirred at ca. 20"^ C for ca, 6 h. The 
recrystallisation from ethanol of the deep yellow 
crystals gave the ligand in the pure form. 

The bis-salicylaldeh.ydato Qomplexes of the metal 
ions were prepared according to literatare methods* 
and 0-005 mole of the cbmplexes was refluxed 
in methanol or chloroform (50 ml) for 1 h, 
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Jior, {}-0l mole of 2-ammo-5-meth,ylpyridine dissolved 
in methanol (10 ml) was added and the mixture was 
rclhixccl for a further period of 2-3 h in the case of 
Ni( n ) and Cu(ll) and 30 min. in the case of Co(II). 
1 he solid obtained was washed with cold methanol 
and ether recrystallised from methanol. 

'rhe Schiff base complexes of Cu(II) and Co(II) 
were freely soluble in methanol, chloroform and 
beiixeiie whereas the Ni(ll) complex was only 
slightly soluble. The analytical and spectroscopic data 
are tabulated in Table 1. 


Cvlz., benzylidene aniline) is reported'^ to be obs¬ 
cured by Tr—TT'* transition, indirectly the transi¬ 

tion in' this system has been located at about 360 nm S. 

The complexation of this Schiff base to Cu(II), 
Co (II) and Ni(II) leads to shift of 2 nm in the 
positions of B bands and 0—5 nm in the transi¬ 

tion at 305 nm as shown in Table I. Hdwever, the 
complexation leads to a shift (7±:1 nm) and intensi¬ 
fication of the absorption peak at 348 nm suggesting 
the involvement of -~C=N- linkage in the co-ordina¬ 
tion to the metal ions. Complexation leads to a 


Table I 

Analytical and Spectral Data 


Spectra data 

Nitrogen Metal Electronic IR (stretching) bands 

Compound Colour M.Pt. Calc. Found Calc. Found X„iax C=N C—O M—N M—O 

("C) (%) (%) (%) (%) (nm) (cm-i) 


Ligand 

Bright 

yellow 

101 

13-21 

13-02 

•• 

• • 

238,270 
305, 348 

1610 

(s) 

1280 

(m) 

• • 


Cii (IJ) 
Complex 

deep 

brown 

207 

11-53 

11-28 

13-C7 

12-88 

238, 272 
306,355 
400, 

680-690*' 

1620 

(s) 

1315 

(m) 

535 

5C5 

Ni(ll) 

Ckunplo*. 

Orange > 
Yellow 

260 

11-64 

11-55 

12-21 

11-9] 

238, 272 
305, 354 
390 

1615 

(s) 

1315 

(m) 

530 

490 

Co (11) 
Complex 

Bright > 
red 

260 

11-60 

11-36 

12-17 

11-91 

238,272 
310,356 

1601 

(s) 

1313 

(m) 

530 

490 


395 


(s) « sharp, (m) == medium, ^ = broad. 

Results and Discussion 

'fhe edeotronid absorption spectrum of the Schiff 
base exhibits four absorption bands at 238 nm, 
270 nm, 305 nm and 348 nm in methanol. Aryl 
groups arc known to exhibit two absorption bands in 
the u.v. region, 200—220 nm and 240—270 nm 
which are assigned to tt-tt* transitions and are termed 
as K and B bands respectively^*’^*. Substituents in the 
benzene nucleus, however, are known to give rise to 
shift of K band to the benzoid B region, while B band 
is displaced to 270-285 nm, similar to that observed 
for the Schiff base reported in this study. The absorp¬ 
tion bands at 305 nm and 348 nm are attributable to 
n—TT* transitions arising from -OH and —C—N— in an 
extensively conjugated 7r-elec.tron system. The bana 
at 348 nm is also sensitive to the polarity of the sol¬ 
vent. Although the band in a related molecule 


highly intense absorption in the 400 nm region for 
the Cu(II) (e—12,170 cm-^) complex and much 

weaker absorptions for Ni(II) (er=:794 cm"^) and 
Co(II) (e=:812 M~i cm-i) complexes. The SchifF base 
complex of Cu(II) alone exhibits a weak band 
(broad) at 680-690 nm indicating that the Cu(n) 
is in a square planar environment since truly tetra¬ 
hedral complexes are reported^ to show no absorption 
peak between 500 and 800 nm. As contrasted to the 
Cufll) complex, cobalt and nickel complexes do not 
exhibit any absorption peak suggesting tetrahedral 
environment in the latter cases. 

The infrared spectra of the complexes also show 
that the (-C=:N-) band at 1610 cm-^ in the free 
ligand is shifted to 1615 emr^ 1620 cm'^ and 
1601 cm-^ for Cu(II), Ni(II) and Co(II) complexes 
respectively and thus providing further evidence for 
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-Czzy^~ co-ordinarion ro the metal ions^*^. Further, — 
the i.r. spectra of the salicylaidehydato—metal complexes 
differ from those of the corresponding Schiff base ^ 
complexes on account of the absence of (0=0) and 
of the presence of (-CrzN-). The shift in C-O 
-Stretching frequency observed in the free ligand at ^ 

1280 cm-i to higher frequencies, 'ciz., 1310-1315 cm * ^ 

in the complexes is indicative of the co-ordination of 
phenolic —The infrared absorption' bands 
observed in the region of 490—510 cm“^ and 520- ^ 

535 cm"^ for various complexes can be attributed to 
the M-0 and 2vf—N stretching frequencies respectively. 6 
Thus, the electronic absorption and i.r. spectra along 
with elemental analysis suggest that pyridine nitrogen 7 
is nor involved in the co-ordination and ideal geometries 
of Ciidli (square planar) Ni(II) and Co(II) (tetra¬ 
hedral) are preserved in the new Schiff base complexes ^ 
at room temperature ('25® O. 

9 

One of the authors (H. R.) is grateful to U.G.C 
for the award of the Teacher Fellowship- We thank 
the Director. CL.R.I., Dr. M. Santappa for providing 
the fellowship and Dr. T. Ramasami for the interest j j 
he evinced in this work. 
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REGIONAL SEMINARS ON DIECASTING TECHNOLOGY 


2inc Alloy Diecasting Society has pleasure in 
announcing three Regional Seminars . on NEW 
AUSTRALIAN DIECASTING TECHNOLOGY, to be 
held at Akbar Hotel, New Deihi^ on 10th June 197S; 
’^Vsr End Hotel, Bangalore, on 13rh June 1978 and 
Tai Mahal Hotel, Bombay, on l6th June 1978. Two 
Australian experts—Mr. Alan Cope, Diecasting Engi¬ 
neer from Australian Zinc^ Development Association 
and Mr. Alan Davis, Principal Research Scientist from 


Commonwealth Scientific and Industrial Research 
Organization—will be conducting the seminars and 
the topics slated for discussion are DIHCASKING 
PROCESS, DIE DESIGN, INSTRUMENTATION, 
NEW FOUNDRY ALLOYS etc,. The last dare for 
registration is 25th May. 1978. For further details and 
registration, please contact ZINC ALLOY OIECAST- 
ING SOCIETY, B-6/7 Shopping Centre, Safdarjung 
Enclave, New Delhi 110 016. 
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FINE STRUCTURE IN C^-X AND C^-X 
SYSTEMS OF BiF MOLECULE 

Cji^—X iind Co—X systems of BiF molecule have been 
photographed at high dispersion and resolution on 
a two metre plane grating spectrograph. A clear A“ 
doubling lias been observed in die case of Q-Xg 
system. Cy-X and C.-X systems have been attri- 
biitecl to and C,-‘iJ-Xa transitions 

respectively. Molecular constants evaluated are 
reported. 

Spectroscopic studies on BiF molecule in the 2250- 
3250 A reg ion have been ca r r ied out by various workej s 
(Rochester, 1937, Joshi, 1961, Murthy etaL, 1968, 
Murthy and Rao, 1967, Chaiidhary etaL, 1969, 
Chaudhary etaL 1968). Three band systems Q-X, 
Ca-X and C;i™X degraded to shorter wavelength in 
regions 3050-3250, 2650-2850 and 2250-2350 A have 
been attributed to this molecule. Three lower 
states, viz,, Xi'*27-, X^^A tind X./ii'' arising from 
the ground state electron configuration 
(-O')” Cv’o)" (wi7)i (^vcr)“ 

have been established for this molecule and these 
states arc analogous to the corresponding states of 
SbF molecule (Abraham, and Patel, 1971). Chaudhary 
ctal. (1969) attributed Cy-X system to an electronic 
transition C 3 ^Ti-X| Z-, C^-X and C^-X systems 
were attributed to electronic transitions 
and Ca'^I-Xa ^ A by Chaudhary et al, (1969) and 
Mohanty etaL (1968), Since BiF and SbF are 
homologocs molecules, their spectra should have 
similar characteristics. In the spectrum of SbF, 
Ci-X system shows a ”^^^*-^b]ing and Ca-X consists 
of two subsystems. (Abraham and Patel, 1971). The 
lower stales of Cj.~X and C.-X systems have been 
identified as mid respectively. Hence 

it is expected that Cj.~X and C.-X systems of BiF 
molecule may also have lower states X 2 A 


unlike that as assigned by previous workers ((1969, 
1968). In order to understand the exact nature of 
electronic states involved, C^-X and Co-X systems 
of BiF molecule have been photographed under high 
dispersion and resolution. Results obtained fiom 
the present analysis are reported in this paper. 

Spectrum of BiF molecule has been excited in a 
high frequency discharge. Pure bisniith fluoride 
was kept in a conventional type of quartz discharge 
tube. Sky blue colour of the discharge was main¬ 
tained throughout the exposure. Spectrum was 
photographed using a two metre plane grating spectio- 
graph. Exposure time of about ten hours was found 
to be sufficient to obtain a satisfactory spectiogram 
on Ilford N-40 plates. Measurements were made 
on an Abbe Comparator against iron arc standards. 

0, 0 and 0 ,1 bands of Ci-X system of BiF mole¬ 
cule have been recorded in the eighth order at a reci¬ 
procal dispersion of 0*5A/mm. Reproduction of 
0 , 0 band of C^-X system, where A-components are 
clearly resolved, is given in Plate 1. The splitting is 



Plate. 1. 0, 0 band of Cj-Xo system of BiF 

molecule. (0.5 A/mm). 


found to be a function of T“. Constants obtained are 
given in Table I. Rotational analysis was carried 
out by the usual method (Youngner and Winans, 1960). 
A-doubling for 0 , 0 andO, 1 bands was observed to be 
the same which suggests that the splitting is due to 
the upper state only. 


Table I 

Molecular constants for BiF molecules from the present analysis 


State 

cm“^ 

AG 1/2 
cm-i 

cni-i 


10 ’D 
cirr^ 

10 ^ Cf. 

cm-1 

104q 

cm~^ 

CA 

36984-41 


B„= 0-2572(3) 

“ 1-93375 (5) 

2-25 (5) 




36965-39 

32182-02 


B„ =0-2362(2) 

2-01785 (5) 

1 - 63 (4) 


0-81 (2) 

X3ii:+ 


537-9(4) 

0-2421 (2) 

1-99310(2) 

,1-38 (5) 

1-66 




532-5(3) 

0-2212(3) 

2-08510(2) 

2- 75 (3) 

1-74 



Curr. Sci.—4 
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Q-X 3 system has been phptogi'aphed in the tenth 
order at 0-3 A'mm dispersion. It consists of two 
subsystems with 0,0 bands at 36984cm-^ and 36965 
cni--\ one of these, which is on the shorter wave num¬ 
ber side is double headed. In the present work 0,0 
and 0 , i bands have been analysed and molecular 
constants obtained are given in Table I. 

Presence of A“doubIing in X systems suggests 
that the lower state should be a state. The 
upper state can either be or a state arising from 
the electronic configuration 

(rc7)- Cvor)- (>j>n)4 {xGf {vH) Qipa). 

If the upper state is a state, we expect two sub¬ 
systems \iT-X 2 ^A and Absence of 

two subsystems suggests that the upperstate should 
be ^U, Hence it is appropriate that Q-X system 
may be attributed to ^ff-X 2 ^A transition. C 2 
state is a state arising from the electronic configu¬ 
ration 

izof 0'^?)“ Cv<7)- {vH)- (iipo). 

The two subsystems observed may then correspond 
to ^ffo-Xa and with spin orbit coupling 

constant A=-“18cm-^ for state. Thus the 

present analysis establishes a close similarity between 
the electronic states of BiF and SbF molecules. 

One of the authors (P. M.) is thankful to U.G.C. 
(New Delhi), for financial assistance. 

Physics Department, Philip Mathew. 

Faculty of Science, M. M. Patel. 

M. S. University of Biroda, 

Birod?-390002 
No vember 12,19“; 7. 
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CALCULATION OF FREE VOLUME FROM 
ULTRASONIC VELOCITY 
The free volume of several organic liquids is calca- 
lated using the values of Ultrasonic velocities (u^) 
and ratio of specific heats (y). The results are com¬ 
pared with values of free volume calculated from energy 
of vapourisation of the liquids. The agreement is ^ly 
good. 


The free volume of u liquid is related to various 
thermodynamic quantities., The concept of free volume 
is an extension of the idea that eaclr molecule is en¬ 
closed by its neighbours in a cell; the free volume is, 
however, not the whole cell voliinie, but rather the 
average volume in which the center of the molecule 
can move inside the hypothetical cell due co the repul¬ 
sion of surrounding molecules and obey, perk'Ct gas 
lawi. Several methods have been proposed for the 
calculation of the free volume of a liquid. Eyring 
et deduced an' expression for free volume () 

in terms of Ultrasonic velocity in the liquid ( 11 ^ ), 
the sound velocity in the vapour molar 

volume V, as 

v,=v(;;j)' Cl 

The Ultraronic velocity in the vai^oulr of the liquid 
(u^ ) is given from Kinetic theory as 



where y is the ratio of specific heats and the other 
s^ymbols have their usual meaning. 

The ultrasonic velocity, (tq ) in some of the liquids 
(1 to 8 in Table I), chosen, is determined using a 
double crystal interferometer suggested by Rao'^ with 
certain modifications. Lead Zirconatc Titanate crystals 
w^ere used, in the place of qu'aiit 2 , as transducer and 
receiver, because of the special piezo-eloctric properties, 
possessed, by them, viz., (jt) high conversion ellici- 
enqy and low impedance' and (h) large band width 
which helps to maintain the intensity of the output 
constant over a wide band ajnd makes tuning less 
tiresome and critical. The temperature is maintained 
bjy a constant temperature bath and regulated using a 
Toluene Regulator. The ultrasonic! velocities of other 
liquids (9 to 15 in Table I) are noted from literaure*^. 

A knowledge of the ratio of specific heats (^) is 
required to calculate the* velocity of sound in the vapour 
of the liquid using equation (2). From thermodynamic 
considerations available from literature^ it is shown. 




Ta-/rr1 

J 


(3) 


Where a is the coefficient of Cubical expansion, is 
the ultrasonic velocity in the liquid and is the 
specific heat at constant pressure. Using the values « 
and available in literature the ratios of specific 

heats {y) are calculated which are used in equation 
( 2 ) to determine the velocity of sound in vapour. 
Thus knowing u^ & u^^, the free volume V; is calai- 
lated for the liquids chosen, using equation ( 1 ). 
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Table I 
Free volume 







Free volume (V,) 



Energy of 

Ratio of 

Ultrasonic 



No. 

Compound 

vapourisation 

specific 

vel.(uj) 

From ultrasonic 

Fiom energy of 



AE in cal deg"^ 

heats (y) 

meters/sec 

velocity in c.c. 

vapouj jsation 







in c.c. 

1 . 

Toluene 

8492 

- 1-356 

1320 

0-32 

0-29 

2 . 

Benzene 

7320 

1-460 

1310 

0-39 

0 - 38 

3. 

Carbon tetrachloride 

7199 

1-377 

928-5 

0-40 

0-43 

4. 

Acetone 

6429 

1-431 

1203 

0-64 

0-45 

5. 

Aniline 

11484 

1-285 

1682 

0-12 

0-10 

6 . 

Carbon disulphide 

6068 

1-186 

1149 

0-30 

0-44 

7. 

Phenol 

11326 

1-185 

1400 

0-19 

0-12 

8 . 

Ortho cresoJ 

11730 

1-171 

1490 

0-15 

0-12 

9. 

Uthyl acetate 

7212 

1-420 

1187 

0-47 

0-43 

10 . 

//-hc.xane 

6891 

1-298 

1113 

0-69 

0 - 66 

11 . 

//-Octane 

9086 

1- 341 

1212 

0-45 

0-36 

12 . 

Methyl acetate 

6470 

1-453 

1211 

0-48 

0-49 

J3. 

Ethyl alcohol 

7258 

1-220 

1207 

0-56 

0-25 

14. 

Methyl alcohol 

6746 

1-340 

1130 

0-82 

0-22 

15. 

Water 

8084 

1-310 

1494 

0-28 

0-06 


The free volume V/ can also be shown, from epn- 
sidcrvitions of statistical mechanics and thermodyna¬ 
mics'^ as 



where AJi cbe energy of vapourisation per mole of 
liquid at the sped lied tcinperaturc and b is geometrical 
factor \s'hich is assumed to be 2 for most liquids. The 
energy of vapourisation can be approximated to the 
internal latent heat of vapourisation L^, given by 
Li - CAH\-RT; (5) 


from empirical considerations can be expected to give 
only a rough estimate of the free volume. In spite of 
these considerations, the agreement is fairly close tor all 
the liquids chosen except ethyl alcohol, methjyl alcohol 
and water where the diviations are more than 100 %. 
dhese liquids are highly associated and polar. Prob¬ 
ably these factors bring in considerations which are 
outside the scope of the above expressions for free 
volume. Perhaps the approximations involved in the 
derivation of the equations for and their non- 
applicability for associated and/or polar molecules are 
responsible for such large discrepancies. 


where Alfv vapourisation. AH^. can be 

approximated to (AH ,)oc>,s 298 A, since the 

observations made in the laboratori'y are close to that 
temperature. (ALI^, is given! by an empirical 

formula-^ 

(./ + 23 -7 T, + 0 -02 ( 6 ) 

where is the boiling point of the liquid. The values 
of L. AL ure used in equation (4) to calculate 
The values of free volume estimated by the above 
method arc compared with those computed using 
equation ( 1 .), from ultrasonic velocities, and given in 
Table 1. The agreement is fairly good considering the 
approximations made. 

Tlic value of free volume calculated from velo¬ 
city of Sound is more reliable than that evaluated 
using the energy of vapourisation. The approximate 
nature of the equation for Vf given in equation (4) 
based on energy of vapourisation and the expression for 
the energy of vapourisation as given in equation ( 6 ) 
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THE CRYSTAL STRUCTURE OF MONO 
SUCCINATO TETRAAQUO NICKEL (II) 
MONOHYDRATE 

The title compoun'd |^Ni(C 4 H 404 ), ffloO}, H^O 
was investigated in this laboratory to study the hydrated 
salts of carbox?ylic acids, scheme of hydrogen binding 
in them and oxygen ligands around metal ions in 
them. 

Crystal data : The compound was prepared by the 
reaction of stoichiometric amounts of succinic acid 
with metal carbonate and crystals grown out of water 
solution. Monoclinic, with a = 9*63, h = 14*61, 
0 = 7*14 A, ^ ^127*5% - 2*11, = 2*18 

gm/cc, Z = 4, space group 

790 reflexions were collected by single cij^stal 
Weissenberg photogr^Lphy using CuKa radiation, usual 
corrections applied and data brought to approximate 
absolute scale bly statistical methods. 

Structure determination and comments : The struc¬ 
ture was solved from a three-dimensional Patterson 
function. A view of the crystal structure down [0011 
axis is shown in Fig. 1 with hjydrogcn blonds shown 



as dashes and dots. The metal ion has six-fold coordi¬ 
nation with metal-oxiygen distances ranging from 
2*0 to 2*16 A, giving a distorted octahedron. In the 
crystal the anions are hydrogen bonded via the 
water molecules,, hydrogen bonds ranging from 2 *^ 
to 3*1 A, the chain direction, being parallel to [ 010 ']. 

As considerable interest lies in the location of the 
hydrogen atoms, the struaure is being refined further, 
details of which will be published later. 

Department of Physics. M. P. Gupta. 

Ranchi University, B. P. Devi. 

Ranchi 834008, January 21, 1978. 


A CONVENIENT SYNTHESIS OF 
ALLO-ATHYRIOL 

Condensation of 4-benry,loxy-2-hlydrox,y~3-~methoxy- 
benzoic acid (VII) with phloroglucinol in the 
presence of zinc chloride and phosphorus oxychloride 
involved debenzylation thereby providing a convenient 
synthesis of allo^athjyriol (I). Similar reaaions of 4- 
benzyloxy-2, 5-dihjydroxybenzoic acid (VI) with 
phloroglucinol and its d|ymethjyl ether directly gave 
nor-ath’yriol (IX) and athyriol 1 -merhyl ether (X) 
respectively. 

Laxanthonc-II, a naturally occurring xanthone and 
considered^ to be l-hydroxy-3, 6-diacetoxy~7-- 
methoxyxanthone (II) on deacetylation yielded 1 , 3, 
6 —trihydroxy-7-methox,yxanthone (allo-athyriol) (I) 
an isomer of athyriol (HI). Since an authentic sample 
of 1 was not available for comparison purposes, the 
same was synthesised by a more convenient method as 
compared to the earlier meathod that involved many 
steps which were cumbersome--^. 

The present synthesis of I has been carried out 
using 4-benzyloxy-2—hydroxy— 5 -methoxybenzoic acid 
(VIJ) now made by the selective methylation of 4- 
ben:(Syloxy-2, 5 -dihydroxy,benzoic acid*' (VI) followed 
by the hydrolysis of the resulting ester (VIII). Con¬ 
densation of VII with phloroglucinol in the presence 
of zinc chloride and phosphorus * oxychloride yielded 
directly 1 instead of its expected 6 -benzyl ether (IV) 
indicating that d<^bcnzylation had also taken place 
during the course of reaction. The xanthone I, thus 
obtained, was identical with the condensation product 
of phloroglucinol and 2, 4-dihydroxy-5-methoxyben'- 
zoic acid (V) now obtained by. the modified method 
involving the catalytic debenzylation of its 4-benzyl 
ether (VII). Both I and its acetate (XI) were found 
to be identical with the h 3 '^drolysis product and the 
acetate of laxanthone-II (II) respectively. 

Similar condensarions of 4~benzyioxy-2, 5 -dih 3 '^^- 
droxybcnzoic acid*'> (VI) with phloroglucinol as well 
as its dimethyl ether also involved dcbenzylations and 
thus, yielded directly 1 , 3, 6 , 7 -tetrahydroxyxanthone 
(nor-athyriol) (IX) and its 1, c-dimethyl ether 
(athVriol) 1 —methyl ether) (X). The present work 
provides a convenienr method for the syntheses of 
other 6 ~hydroxy-7-methoxiyxanthones. 

Experimental 

/\ I ethyl Ar-b enzyloxy-2~-hydroxy-‘f>-meth oxy b enzoate 

iVlIl) : 

A mixture of 4*~benzyloxy-2, 5 -dihVdroxyben 2 oic 
acid^> (VI) (5 g) potassium carbonate (20 g), di¬ 
methyl sulphate ( 3*9 ml) and acetone (120 ml) was 
refluxed for 10 hr. The reaction product when worked 
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U]1 as usual, .s;avc VIII which crystallistj from benzene 
as colourless ncccllcs g), m.p. 140_4l‘> (Found: 

C, 66-5; H, 5-4. requires C, 66-66; H, 

'i-'SS'Vi'). 



1 . 

R( 

= Ra = 

= R3- 

Hi R 4 = CH 3 


11 . 

R> 

= H; 

R 2 = P 

=C 0 CH 3 i R 4 

= CH 

in. 

R. 

= R 3 

= R 4 ^ 

= H > R 2 ^ ^*^3 


IV. 

R| 

= R 2 

= H> 

R 3 ^ rH2C^H5i 

R4 = i 

IX. 

Ri 

= Rj 

= R3 = 

= R 4 « H 


X. 

R. 

= Ra 

= CH 

3i R3= R 4 - H 


XI. 

Ri 

R 2 

- R 3 

= C0CH3i R4 = 

CHj 



V R| = P 2 ~ ^ > ^3 ^ 

VI R, = R3 = Hj Rj = CHjC^Hs 
YII. R, = H j R2 = CH2C6H5j R3 - CH3 
Vin R, = R3 =CH3i R2 = CH2CeH5 

A~Bc?}zyIoxy-2—hydroxy—5—?7Jethoxyhenzo7c etcid (VII) ♦ 

A soliiioion of the above methyl ether (VIII) 
( 4 ‘() 17 ) in' aqueous alcoholic potassium: hydroxide 
(120 ml; 1:1) was refluxed for 4 hr. The clear alkaline 
solution when addided with hydrochloric acid^ gave 
VII which crystallised from benzene-aefctone mixture 
as light yellow needles (3*5 g), ni.p. 19'I° (deq.) 
(Found: C 65*4; H, 5-5. .requires C, 

65 * 69 ; H, 5*1%). It gave olive-green colour with 
alcoholic ferric chloride. 

3 ^ C^-S£rjhydfOxy-l-7yiethoxyxantho'ne (Allo-athy- 
riol) (I): 

A mixture of dry phloroglucinol (1-1 g), 4-benzy- 
lo 3 ^y- 2 -h>ydrox 7 ;'- 5 -methoxybenzoiic avid (VTI) (2*0 g,) 


fused zinc chloride (4*5 g) and freshly distiHed 
phosphorus oxychloride (16 ml; was^heated in an 
oil-bath at 7Q-75° for 2 d hr. The reaction mixmre 
was cooled, treated with ice, kept overnight and then 
heated at 100“ for 30 mts. The condensation product 
when worked up as usual, gave I which crystallised 
from alcohol as pale yellow needles (0*25 g), in.p. 
304“ (dec). It gave green colouration with alcoholic 
ferrid chloride. Aietylation (Ac^O/Py) of I gave m 
acetate (XI) which crj^.stallised from chloroform-petrol 
as colourless needles, m.p. 173“. NMR spectrum (d, 
CDCl^, TMS as internal standard): 2*33 ( 6 H, s, 

2 X OCOCH 3 ), 2*45 (3H, s, OCOCH 3 ), 3*93 (3h! 
s, OCH-j), 6*85 (IH, d, C>-H), 6*91 (IH, d, 

7*22 (IH, s, C--H), 7*99 (IH, s, ^-H). It wal 
identical with laxanthone-II aCetate^. 

2 , Ar~Djhydroxy-‘b-^iethoxyhenzoic acid (V) : 

The acid (VJI) (3*2 g) in ethyl acetate (100 ml) 
and Pd—C (0*8 g; 10 %) 'was stirred in an atmosphere 
of hydrogen at room temperature and atmospheric pres¬ 
sure rill the absorption of hydrogen completed. The 
catalyst was filtered out and the reaction product when 
worked up as usual, gave V which crystallised from 
water as bright yellow needles ( 2-0 g) m.p. 201 - 
2 “ (dec.) (Lit .2 201 “ dec.). 

l , 3, G-Tribydroxy-l-methoxyxanthone (allo-athy 

riol) (I): 

Condensation of dry phloroglucinol ( 1*1 g) with 2 , 
4 -diKydroxy- 5 -methoxyben 2 oic acid (V) (1*0 g) in 
the presence of fused zinc chloride (4*0 g) and freshly 
distilled phosphorus oxychloride (14 ml) at 70-75“ 
for 2 k hr yielded T w^hich crystallised from alcohol as 
pale yellow needles (0*3 g), m.p. 304“ (dec.) [Lit.^ 

m. p. 304°d). It gave green colour with alcoholic 
ferric chloride and 'was found to be identical with the 
condensation product obtained above as well as with 
the hydrolysis product of laxanthone-IP. 

1, 3, 6 , 1-Tetrahydroxyxambotie (yior-athyriol) (IX) : 

Condensation of phloroglucinol (0*6 g) with 4- 
ben' 2 yloxy- 2 , 5 -dihlydroxybenzoic acid^ (VI) (1*0 g) 
in the presence of fused zinc chloride (3*0 g) and 
freshly, distilled phosphorus oxychloride (12 ml) at 
70° for 3 hr as described earlier gave IX which cr|ys- 
tallised from alcohol as yellow needles ( 0*2 g), m.p. 
323“ (dec.) It was found to be identical with an 
authentic! sample of nor-aithyriol. 

^--Dimethoxy-G, l-dihydroxyxanthone (X): 

As described above, VI (1*0 g) on condensation 
with phloroglucinol dimethyl ether (0*7 g) gave X 
which clr^tallised from aqueous alcbhol as 
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ydiow needles (0*2 g) m.p. 278-80°. It was found 
to be identitai with an authentic sample of 1, 3- 
dimerhoxT-b, 7-dihydro3iyx'anthone (athyriol 1-methyl 
ether’). 

Authors thank CS.T.R. and U.G.C., New Delhi, for 
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CYCLOLIGNANS THROUGH STOBBE 
CONDENSATION 

II.* Synthesis of Thomasidioic Acid Dimethyl 
Ester Dimethyl Ether 

The Stobbe condensation presents the most fasci¬ 
nating and prolific entry to syntheses of lignans. 
Fulgenic acids, the dicondensa.tion pioduct in the 
Stobbe reaction obtained in one-step or two-step 
sequence has been used for several a.ppioaches to the 
open-chain lignan systems’-. Photochemical cycliza- 
tion of the fulgides, anhydride of fulgenic acids, lea.ds 
to the 1-arylnaphthalene systems of cyclolignans“. 
Benzjdsuccinic compounds, from reduction of the 
mono-condensation products (itaconic acids) of the 
Stobbe reaction, after a second Stobbe condensation 
have been used for the syntheses of the 7, 8-dihydic- 
lignans^. Benzhydrylidenesvccinates, from the 
Stobbe condensation of substituted benzophenones and 
u-carbethoxybenzophenones, are the starting materials 
for several of the cyclolignan syntheses^. 

On a different routed to l-aryl-l, 2-dihydro- 
naphthalenes, dehydrodifeiulic acid dilrctone (2u), 
obtained by oxidative coupling of ferulic acid (1 a), 
was cleaved and recyclized with methanolic hydrogen 
chloride to l-aryl-l, 2-dihydicnaphthalene (3o)5°. 

A similar dilactone (5) has been consideied as an 
inteimediate in the fcrim-.tJon of fulgenic acid in the 
Stobbe condensation^. Hence a practical in situ 
treatment of an interrupted Stobbe rea.ction mixture 
with methane lie hydrogen chloiide was expected to 
result in the formation of 1, 2-dihydTcnrphthakne, 


* Parti : Ganeshpure, p.A., Curr, 5c/., l976 45, 
494, 


and consequently be a proof of tb.c loinnitioii of such 
•ntern-cdiate in the Stebbe reaction. 


r’ 



a, R’ - OCH„ R‘^ OH, R=‘ ^ H 

b, - OCHs, R2 ■- OH 

c, Ri - R“ -- R=' - OCHa 


3, 4, 5-Tiimethoxybcnzalde.hydc (4) and dimethyl 
succinate were reacted in the picscnce of dry sodium 
methoxide in ether — 10” for 24 hr i:nd the reac¬ 
tion mixture which would contain the diketone was 
treated with: methanolic hydrogen chioiide. After 
working up, it afforded a neutral fraction (94”o) which 
on chromatographic separrtion and crystallization 
yielded l-(3, 4, 5-tiimethoxyphcnyl)-2, .3-dicarto- 
meth.oxy-6, 7, 8-tiimethoxy-l, 2-dihydioniiphtIralcnc 
(thoma.sidicic acid dimethyl ester dimethNi etlici) 
(3o) as a white crystalline matciie], mp 121-122“. Its 
NMR spectrum showed four singlets at 3'70, 3*77, 
3'80 and 3'93 (5 for melhoxyl and caihomcthoxyl 
groups. The proton at Co appealed a.s a. doublet 
(J = 1'5 Hz) at 4*13 ^ and that at C| appeared 
as a broad singlet at 5'07 S. I’hc olcfmic proton 
showed a singlet at I'll S. The aromatic piotons at 
C 2 and Ce' showed a singlet at 6*37 S and that of 
C5 showed a singlet at 6*80 

This data is in agreement with that reported by 
Stevenson et al?^ for (3c), obtained through the dilac¬ 
tone (2^)® [prepared by oxidative coupling of sinapicaerd 
Ob)] by treatment with methanolic hydrogen chloride. 
Experimental 

A solution of 3, 4, 5-triniethoxybcnzakiehydc 
r 37 g (7 mm) and dimethyl succinate, 0.51 g (3.5 mm) 
in dry ether (20 ml) was added to a suspension of dry 
sodium methoxide C mm) in ether (20 ml) at 5 
to— 10° and the mixture was kept at — 10” for 24 hr 
with occasional stirring. Then it was poured into 
methanol (40 ml) saturated with dry hydrogen chloride 
at 0° and refluxed for 4 hr under a slow stream of dry 
hydrogen chloride. The reaction mixture was cooled, 
diluted with water (150 ml) and extracted with 
benzene (3 x 50 ml). The combined organic layer 
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was successively washed with water, aq. sodium bi¬ 
carbonate and water, dried (MgS 04 ) and evaporated 
to give a brown gum, l*76g (94/,*,). On chromato¬ 
graphy over silica gel and elution with benzene-ethyl 
acetate (99:1) it gave thomasidioic acid dimethyl 
ester dimethyl ether (3c) ; crystallized from ethei- 
petroleum ether (40-60*'), m.p. 116-117° Recrystal¬ 
lization from aq. acetone afforded white crystalline 
solid, m.p. 121-122° (Lit'’“ 117-118°, 121-122°); UV: 
AmSf 244(log s 4-38)and 307nm (log e4 l7); NMR 
(CDCIa) 53-70, 3-77, 3-80, 3-93 (singlets, 24 H, 6 
methoxyls and 2 carbomethoxyls), 4* 13 (r/, J 1 *5 Hz, 
IH, Ca-H), 5 07 cbr.s., IH, Q-H), 6*37 (.9, 2H, aro¬ 
matic), 6*80 (i’, IH, aromatic) and 7*77 {s, IH, ole- 
finic). 
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COMMENT ON THICKNESS MEASUREMENT OF 
THERMALLY GROWN OXIDE LAYER ON 
BISMUTH FILM 

Introduction 

The capacity measurement method has become an 
important tool for the determination of thickness of 
thin insulating layer sandwiched between two metals^“®. 
But the studies on the dielectric properties of such 
capacitors has drawn very little attention. The pre¬ 
sent communication reports the investigation on the 
dependence of capacitance of thermally grown Bi^Oa 
on various factors. 

Experimental 

A bismuth film of about 4000 A thick was obtained 
on a clean glass substrate by vacuum evaporation at 
a pressure of less than 1 x 10“'^ Ton using a con¬ 
ventional vacuum system^’. The sLibstrate was sub¬ 
jected to chemical and electrical discharge cleaning. 
The bismuth film was then oxidised ia atmosphere 
at room temperature (303° K) for different times of 
exposure, to obtain different oxide thickness. As 
upper electrode, another bismuth film 4000 A) 
was then deposited cross-wise above the oxide layer 
to fabricate the capacitor’^. In order to make electrical 
connections, thin coppcr-wiies weic connected at the 
appropriate positions by Indium solders prior to the 
deposition of the films and then silver paint was used 
at the contact plane to ensure goed conduction. 

The capacitance Cp and the conductance Gp for 
parallel representation were measured with Marconi 
Universal Bridge type TF 2700 in open air. The 
thickness was calculated from the relation®, 

C - 8 - 85 X 10*-14 


( 1 ) 
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where K is the dielectric constant, A is the junction 
uea in cm- and t is the thickness of the oxide layer 
in cm, assuming EC = 25 for the RF spattered BioOa 
compound'^" 

Results 

A typic’i variation of capacitance Cp with frequency 
at 303‘K is shown m Fig. 1. The capacitance 
of the specimen decreases slightly with frequency and 
almost insensitive below 4 KHz. There is a consider¬ 
able decrease in capacitance with ageing (Table 1) 
and at a particular frequency, the capacitance values 
tend to a limiting constant after several months when 
it is practicaliy insensitive to frequency. 


FIG. I 



frequency (KHz) 

Fig. 1. Variation of capacitance (Cp) with fre¬ 
quency of freshly fabricated capacitors: # Thickness 
46 A, Area 0*0392cm^ Q Thickness 69 A, Area 
0-0353 cm% X Thickness 88 A, Area 0-0367cm2. 


Table 1 

Values of some parameters of samples showing ageing 
effect (at frequency 1 KH^) 


Thickness 

A 

Area 

cm- 

Tctal capacity with ageing 

1 day 

X 104 

PF 

1 week 
PF 

1 month 
PF 

46 

0-039157 

19-0 

175 

95 

52 

0 -040926 

17-5 

290 

230 

88 

0-036665 

9-2 


100 

135 

0-052039 

8 -52 


260 


The variation of capacitance Cp and conductance 
Gp with temperature for a typical capacitor is shown 
in Fig. 2. There is increase in capacitance ?nd 
conductance with temperature and the temperature 
coefficient of capacitance (y^) in the range 303-373° K 
is 4670 ppm/' C. 

Conclusion 

The capacitance of the cappcitcr varies slightly 
with frequency and considerably with ageing. As 
a result the values of thickness determined by the 
relation (1) using the nfieasured values of capacity 
of fresh and aged sample differ widely and latter one. 


sometimes, gives absurd values ol thickness. Agiun, 
the capacitance also increases with temperature, as 
if, to decrease the effective thickness of insulating 
layer. 

FIG. 2 



Fig. 2. Variation of capacitance (Cp) and tx'nduc- 
tance (Gp) with temperature (T). (Thickness 135 A, 
Area 0*052 cm-, ageing 26 days). 


Therefore, to calculate the thickness of the oxide 
layer by capacity measurement method, the value of 
capacitance of freshly fabricated capacitors measured 
below the sensitive range of frequency, at room tempe¬ 
rature should be utilised. 

Grateful thanks are due to Dr. P. C. Midmnta for 
guidance and keen interest in this work and to the 
CSIR, New Delhi for the award of a Junior Research 
Fellowship during the tenure of this work. 
Department of Physics, Samar K. Saha. 

Oauhati University, 

Gauhati 781014 (Assam), December 12, 1977. 
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l>KROXY COMPOUNDS OF Mo(VI) AND W(VD 
WITH PYRID.WE 

lMC)(Oo ) o( I LO) py} (where M zr Mo or W) have 
Ix'cn isolated from the reaction of the corresponding 
MO.j with H'oOo in presence of excess of organic 
ligand. The Complexes oni strong desiccation lose 
water to give complexes of the type. [MO(Oo).>py]. 

Unlike chromium, its higher cogeners are prone to 
give tlimeric diperoxy complexes of the type, 
MoC^i 1 ( H'^O) ^ (MrrrMo or W)i. However, Lewis^ 
has isolated some peroxy complexes of the unit, 
[Mo(O.j)m 01 using some phosphorus dontaining 
ligands, yet no complexes of molybdenum or tungsten, 
have been reported so far where peroxly dompounds 
of these elements can exist in hexacoordination as in 
the case of chromium, complexes- In this ctommunica- 
rioiY we report the preparation -and charadterisation of 
[ MoO (O.j ) 2 () Py J [WO () -jH^Opy] which 

on strong desiccation give hexacoordinated [MoO 
(O.U^pyl imd [WO( 02 )opy] respectively. 

lixpc^r} mental ^ 

All the reagents used were of analytical grade. The 
complexes were prepared by treating freshly precipi- 
tuied MoO;{ ot WO.j with excess of H 2 O 2 (6%) 
followed by adding excess p^yridine to the filtered solu¬ 
tion and allowing it to crystallise. The /yellow shining 
cryisfals. were washed once with cold water and finally 
with acetone and air dried. On analysis they correspond 
to the formulae, [MoOfOo)P^l CW 0 ( 02)2 
('li:20)pyl. (Pound Mo, ^35^*23; 22-8; N, 5*0; 

W, 3 1-0; Oo- , 17*2; N, 3*75%. Required for the 
above formulae: Mo, 35'17; O.j- , 23*44; N, 5*15 
and W, 5()'94; 17*74; N, 3-88% respectively). 

'Phe complexes arc slightly soluble in' water. In HCI 
they dissolve with the evolution of chlorine. 

Rc.\7/lts and Disenssion 

I‘lic molybdenum and tungsten complexes in KHM 
aqueous solution' show the molar conduaance of 15 
and 23 Ohm * Cm.- respedcively showing their non- 
elecfrolytc behaviour. Thcif electronic speara show 
intense bands at 250, 272, 546 and at 250, 276, 
337 nm respectivcHy. Wc presume that the lowest 
energy band is responsible for dharge transfer transi¬ 
tion between the metal and peroxide ion in' each case 
by. comparing these spectra with the reported speara 
of other molybdenum (VI) complexes*^. Both the 
compounds arc diamagnetic in nature at room tempe¬ 
rature. By comparing the infrared spectra of these 
complexes with other reported speara^’S of oxoperoxo 
compounds, wc assign, the important i.r. bands for 
\hese as: ;'(MoczrO), 950(vs); ^^( 02 )-, 875(vs): 

^'(MoOo), 558(s), 492(s); ?'(OH), 340 s, br), and 


J'(W=0), 940(vs); i'(02)-S S66(vs); I'CWO.,); 

575(s), 492(m); KOH)/3380(s, br). A few more 
bands appear almost at the same frequencies as the 
pjyridine complexes investigated bfy Gill et al^. 

On strong desiccation over molecule of 

water is lost from these compounds to give the com¬ 
plexes {M0(02)2Py] and [W0(02)2py]. (Found: 
the loss of H 2 O, 6*48 and 5*2% respeccively. Required 
for the above formulae: 6*59 and 4*997c respectively). 
This is supported by the disappearance of J^(OH) in the 

i.r. spectra of the anhydrous complexes. The v(Mo~0) 
and J^(W=0) are observed at 960(vs) for both. 
However on exposure to atmosphere they retake one 
molecule of water to give the original compounds. 
H 2 O molecule is present- trans to the M=0 group. 
Thus we presume that these hydrated complexes are 
pentagonal bipyramidal in structure where the peroxo 
group and pyridine molecules are in equatorial positions 
and the 0 x 0 group is attached to the apical position. 
This structure is consistent with their chromium 
analogue'^. 

We thank principal P. K. Singh for extending 
laboratory facilities. Prof. R. P. Rastogi of Gorakhpur 
Universii!y and Prof. G. B. Singh, V. C, Hyderabad 
Central Universitjy for encouragement. 
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T.D. College, R. C. MaURYA*"". 

Jaunpur 222 002 (U.P.), India, R. Sabharwal. 
October 7, 1977. 
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N-HYDROXY-N.i7-CHLOROPHENYL-N^(2, 6 
DIMETHYL) PHENYL-BENZAMIDINE HYDRO¬ 
CHLORIDE AS A NEW GRAVIMETRIC 
REAGENT^ FOR NICKELai) 

N-HYDROXY-N-j7-chlorophenyl-N ’-(2.6 dimethyl) phcnyl- 
benzamidine hydrochloride has been employed 
for the gravimetric determinr.tion cf nickeUlI) and 
its separation from a number of metal ions. The 
precipitation of the deep yellow nickel complex 
commences at pH 4*3 and is quantitative over the 
pH range 5*8-11*0. The high molecular weight of 



342 


Letters to the Editor 


[ Current 
Science 


Table I 


Estimation of copper and nickel in a binary mixture 


Metal taken mg 

Complex obtained mg 

Metal 

found mg 

Error in 

mg 

Cu 

Ni 

Cu 

Ni 

Cu 

Ni 

Cu 

Ni 

11*25 

2*51 

135*1 

32*3 

11*25 

2-50 

Nil 

-^ 0.10 

15*75 

5-02 

189-4 

64*7 

15*77 

5-01 

- 1 - 0-02 

- 0*01 

11-25 

10-04 

135*0 

129-7 

11*24 

10-04 

- 0*01 

Nil 

20-25 

10-04 

243*5 

129-6 

20*28 

10-03 

'1-0*03 

-001 

11-25 

12-55 

135*4 

162-4 

11*27 

12-57 

- 1 - 0*02 

1 - 0*02 

4-50 

17-57 

54*0 

227-5 

4.49 

17-61 

- 0*01 

-1-0* 04 


the complex (758 *03) corresponding to the formula 
Ni (CoiHigNoOCDo s.nd the low conversion factor 
0*07745 (nickel/nickel complex) favour the detejmi- 
nation of small quantities of nickel. The complex 
is thermally staoie upto 170" and is directly weighable 
after drying at 12 C\ 

The reagent was prepared by condensing equimolar 
amounts of N-( 2 , 6 dimethyl) phenyl benzimidoyl 
chloride ,aiid N-p-chlorophenyl hydroxylamine in 
ether at low temperature according to the method 
described earlie^^“h Tfe puiity of the leaf.ent wcs 
checked by m,p. 185^ C ; (reported 185^; C)®, infrared 
and ultraviolet spectra. A 1 % solution of the reagent 
in 90% ethanol was used for precipitation purposes. 
The reagent is stable at least for 5 days. 

Separation and Determination of Nickel and Copper 

KnowTi volumes of standard solutions of copper 
and nickel were mixed and diluted to 125 ml. Using 
acetate buffer, the pH wa^ adjusted to 3*0 and the 
buff coloured copper complex w.s precipitated by 
adding ethanolic reagent solution, digested for 20 min. 
and filtered through a G-3 crucible. The complex 
after washing with hot aq. alcohol (50%), was dried 
at 120" and weighed as Cu (C.iHigNoOCDoh The 
pH of the filtrate and washings, after the removal of 
copper and concentration to ICO ml, wa,s adjusted 
to 6*0. The solution w?,s heated to 60° C and sufBl- 
cient reagent solution (15 ml/10 mg nickel) was added 
with constant stirring. The deep yellow precipitate 
was digested for 15-20 min. on water bath. It was 
filtered and washed as above, and weighed as Ni 
(CaiHigNoOCDs. The results shown in Table I indi¬ 
cate that the accurate determination of copper and 
nickel is possible when present in a binrry mixture. 

Determination of Nickel in Presence of Diverse Ions 

To study the influence of foreign ions on the grr.vi- 
metric determination of Ni(n), definite amounts of 
various cations (2~4 fold) and reasonable quantities 
of anions were added to a known quantity of Ni(II) 


prior to the addition of the reagent. The pH of Inc 
solution was adjusted to 6*2 d. 0*2 and the estimation 
was carried out as described above. Li, Ba, Ca, Sr, 
Mn(ll), 2n, Hg(II), Be, Mg, Pb, Bi(lll), oxalate, 
citrate, tartrate, phosphate, chloride, sulphate, nitrate, 
arsenate and tungstate were found to inivc no inter¬ 
fering effect on the determination. The interferences 
due to Fe(ni) and Al(lll) could be eliminated by 
using sodium fluoride as a masking agei*»t. In the 
presence of molybdate, the alcoholic concentration 
of the precipitating medium should be mainti ined at 
70% (v/v). Pd(ll), Cc(ll) and EDTA, however, 
seriously interfered with the determination. As Cu(.U) 
forms a buff coloured insoluble complex with the 
reagent under the experimental conditions, il must 
be separated prior to the precipitation and determi¬ 
nation of Ni(lJ). 

Grateful thanks arc due to Piofessor S. G. Tandon, 
Head, Department of Chemistry, Ravisliankar Uni¬ 
versity, Raipur, for providing research facilities and 
C.S.I.R., New Delhi for the award of J.R.F. to one 
of us (K.K.D.). 

Department of Chemistry, Kanak Kanti Dm. 
Ravishankar University, Rajendra K. Mishha 

Raipur (M.P.) 49200], 

February 19, 1978. 
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SOME MIXED COORDINATION COMPOUNDS 
OF TITANIUMCIV) WITH POLYHYDRIC 
PHENOLS AND ACID AMIDES—1 

WfiEN titciniiijni tctrrchloride is leflluxcd with. a. poly- 
hydric phenol in dimethyl-foimunide, hexccoojdi- 
na.tcd tiUiniinn (IV) complexes of the composition 
(piicnoxy). Ti (CHONC«H„)o are obtained. The acid 
amide molecules in these complexes are easily rep]a,ce- 
ahle by urea and formamide molecules. The i.i. 
spectra, stability and other piopeities of these com¬ 
pounds, arc described. 

Ifitrodiiciiou 

Levy reported the preparation of diiesoicinol tita- 
niiimdichloridc as early as 1892h Gopi Nath and 
Gupta picpaicd a m.mber of phenoxy deiivi.tives of 
titaniiimdV) with pfenol, catechol, resorcinol i.nd 
qiiinol“. This communication deals with the synthesis, 
charcctei izatk n and piopeitics of the mixed poly- 
pJ^enoxy complexes of titaniL:m(JV) contrining r.cid- 
amidcs as monodentate ligands. 

Expevinwntal 

All the reactions were carried out in dry atmosphere. 
The solvents and chemicals used were purified by 
standard meth-.ods. The polyhydric phenols used 
wcic citcchol, resorcinol, qvinol, pyrogallol and 
phhioglucinol. Tita.niim was estima.ted as titanium 
dioxide,, caibon and liydrogen by micioanal 3 Tical 
methods and nitiogen semimicto Kjeldahls method. 
I.r. spectra were recorded on a Perkin—Elmer Infra 
CO id Model"-137 in potassium biomide pellets. Mole¬ 
cular weights wcic determined by Rr.st’s method. 

Pi eparatioii of bis {dimethyl formamide) dicatechoxy 
titaniumilV) -{}).—About 2'Og of titanium tetra¬ 
chloride was rciluxed with catechol in molar ratio 
1 :2 in dimethyl formamide for 7-9 h in a fume cup¬ 
board. When the evolution of hydiochloi ic acid 
fumes ceased, the reaction mixture was filtered throu^ 
a sintered gh'.ss disc (G~4). The clear filtrate was 
concentrated by evaporation under reduced pressure 
and then cooled. A brownish yellow crystclline solid 
separated out, which was filtered fnd washed with 
benzene and dried. It was recrystallized from di¬ 
methyl formamide, washed with petroleim ether fnd 
dried in a desiccator. 

Analogous complexes with lesoicinol, qvinol, pyio- 
gallol and phlorogKcinoI were similarly synthesized. 
The compounds are yellowish brown to brown solids, 
insoluble in benzene and other nonhydroxylic sol¬ 
vents but are solub’le in alcohol and acetone. They 
are not hygroscopic and are stable upto 150° ; 
but on further heating they decompose ind methyl 
formamide vapours ane evolved. Some data for the 
compounds are given in Table I. 

Preparation of diiirea dicaiechoxy titaniimi (/F)- 
(//).—About 1 *5 g of the complex I and urea in 


niolar ratio 1:2 wer e shaken well with 50 ml of alcohol 
and the mixture refluxed on a water bath till all uiea 
dissolved (3-4h). The reaction mixture was filtered 
hot and the clear filtrate kept for ciysta.llizE.tion after 
concentration by evaporation. Yellowish grey crystal¬ 
line solid separated out which wrs filtered off. The 
solid was washed with benzene and further recrystal- 
lized from alcohol. The crystals were then washed 
with petroleum ether and dried. 

Complexes containing Urea and other polyphenoxy 
groups were similarly prepared by using the corres¬ 
ponding dimethyl formamide compounds. The com¬ 
plexes were also obtained by stirring the reaction 
mixtures at room temperature for 8-9h. The com¬ 
pounds are yellowish grey to brown in colour, stable 
in air at room temperature and are non-hygioscopic. 
They are insoluble in benzene and other nonhydic xylic 
s( Ivents but dissolve m hydro xylic solvents. They 
decompose around 2C0° and some urea sublimes off. 

Preparation of diformamide dicatechoxy titanium{IV)- 
(///).—A slurry of the compound 11 with foima- 
mide was kept for 24 h. The residual solid was 
filtered by suction and washed 3-4 times with a little 
amount of formamide. It was then suction dried, 
washed first with benzene and then with petroleum 
ether. Other polyphenoxy complexes were similarly 
obtained. The trihydric phenoxy complexes crystal¬ 
lized with two rdditional foimrmide molecules. The 
compounds are brownish in colour rnd are not very 
stable. They ai e insoluble in benzene, chloioform, etc.* 
but are soluble in alcohol and hydroxylic solvents. 
They decompose on heating without melting. The 
trihydric phenoxy compounds lose the two additional 
formamide molecules readily in the range 60-70°. 
Discussion 

The structure of the complexes was determined 
from their i.r. spectra. The tiihydiic phenoxy com¬ 
plexes show sharp bands around i^35CO cm~^ 
and ---^1300 cm~^ (0-H stretching r.nd bending 
respectively) due to free hydroxy group^^*, and in 
this respect they differ from dihydric phenoxy com¬ 
plexes. The N-H stretching frequency in these com¬ 
plexes (3490 cm-^) overlaps with the O-H stretching 
frequency but there are other broad bands 3350 

and 3170 cm“^ which may be due to N-H stretching. 
A band at i-^1650cm“^ is due to NH 2 deformation 
mode or the amide II band which is not observed in 
the case of dimethyl formamide complexes®*®. The 
lowering of C=0 stretch frequency to ^1290cm*“^ 
as compared to free ligand is an indicc.tion that the 
amide ligands are coordinated to titanium through 
oxygen atom"^. Actually a gioip of vibrations occur 
within the range ^ 1125-14C0 cm"^ which is probably 
due to O-H deformations^, C-C skeletal mode, C-H 
in plane deformation* and metal-phenoxide stretching 
frequency (Ti-0-C)i®. The 1, 2; 1, 3; 1,4; 1, 2, 3 
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Table [ 


Physical data on diphenoxy diacidamide tltanium{[V) complexes 


Compound 

Colour 

Ti 

found 

(calc.) 

Composition (%) 

C H 

found found 

(calc.) (calc.) 

N 

found 

(calc.) 

— Molecular 
weight found ^ 
(calc.) 

(C„H40.>)3 Ti(CHONCoH„)..;] 

light brownish 

11*58 

52-93 

5*43 

6*99 

425*3 

(catechoxy) 

yellow 

(U*70) 

(52-68) 

(5-36) 

(6*82) 

(41.0*0) 

(C„H,Oa). Ti(CHONCaH „)2 

yellow brown 

11*83 

52*46 

5*40 

6*73 

431-4 

(resorcinoxy) 


(11-70) 

(52* 68 ) 

(5-36) 

(6-82) 

(410) 

(C„HiO,). Ti(CHONC.H„), 

red brown 

11*81 

52-95 

5*27 

6-96 

420-7 

(quinoxy) 


(11-70) 

(52- 68 ) 

(5-36) 

(6-82) 

(410) 

(C„H403)» Ti(CHONC,Ho)3 

brown 

10-93 

48-96 

4*86 

6*48 

461*1 

(Pyragalloxy) 


(10-85) 

(48*86) 

(4-97) 

( 6 * 33) 

(442) 

(CoHp,)^ Ti(CHONCoH„),. 

chocolate 

10-96 

49-03 

4*83 

6*21 

455*3 

(phloroglucinoxy) 

brown 

(10*85) 

(48-86) 

(4-97) 

(6-33) 

(442) 

(CsHiOoJj TiCCONaHc), 

grey 

12*36 

43*61 

4*27 

14-69 

403-2 

(catechoxy) 


(12-50) 

(43-75) 

(4-16) 

(14*58) 

(384) 

(C 4 H 40 s )2 Ti(CONaH 4 ). 
(resorcinoxy) 

reddish grey 

12-63 

43-59 

4*13 

14*72 

397-3 


(12-50) 

(43-75) 

(4-16) 

(14*58) 

(384) 

(C4H40s)s Ti (CON.H 4 ).. 
(quinoxy) 

brownish grey 

12-66 

43*81 

4-08 

14*39 

405-3 


(12-50) 

(43-75) 

(4-16) 

(14*58) 

(384) 

(C„H403)3 Ti(CON,H 4 ), 
(pyragalloxy) 

brown 

11-66 

40*42 

3-91 

13*63 

423-9 


(II-53) 

(40*38) 

(3-84) 

(13*46) 

(416) 

(C6H403)j Ti(CON.H 4)2 
(.phloroglucinoxy) 

brown 

11-63 

40*51 

4*03 

13*66 

429-3 


(11-53) 

(40*38) 

(3-84) 

(13*46) 

(416) 

(C,H403)3Ti(HCONH3).3 

(catechoxy) 

yellow brown 

13-66 

47*61 

4-03 

7*72 

369- 3 


(13-55) 

(47*45) 

(3-95) 

(7*90) 

(354) 

(CoH403).3Ti(HCONH3)3 

(resorcinoxy) 

red brown 

13-63 

47*29 

3-87 

7*81 

375-7 


(13-55) 

(47*45) 

(3-95) 

(7*90) 

(354) 

(HA 02 )=Ti (HCoNHoJ, 
(quinoxy) 

chocolate 

13-59 

47*58 

3-99 

8*03 

378-2 


(13-55) 

(47* 45) 

(3-95) 

(7* 90) 

(354) 

(CeH403)». TiCHCONH^)^- 
2 HCONH 2 
(pyragalloxy) 

brown 

10-01 

40*66 

4-31 

11*84 

489-2 


(10-08) 

(40*32) 

(4-20) 

(11*76) 

(476) 

(C.H 404 ).Ti(HC 0 NH 2 )r 

2 HCONH. 
(phloroglucinoxy) 

chocolate 

10-12 

40*53 

4-29 

11*91 

485-3 

brown 

(10-08) 

(40*32) 

(4-20) 

(11*76) 

(476) 


and 1 3 5 substituted phenyl rings are differentiated out-of-plane deformation frequencies inciease from 
from their C-H itretching, C-H out-of-plane defer- 1, 2; 1, 3 to I, 4 and 1, 3, 5 but for 1, 2, 3 it is 

mation and absorption bands in the region 2000 - nearly the same as in 1 , 2 ; the^obseived values are : 

1650 cm"’-. The observed C-H stretchings for the r^750; /-^800; <^825; <^775; and r>^840cm’" 

respective phenyl rings are: rx..3000, 1590, 1555, respectively.^^ : The obseived weak bands in the 
1480 1180 , 1100, 1020 : ^>.^3000, 1600, 1495, 1440, region 2000-1650 cm“i for the various substitution 
1170* 1.090* 1020; /30C0, 16C0, 1510, 1475, 1170, patterns are: r-w^l890, 1780, 1690; r^l940, 1860 

1110 • ^ 3000 , 1610 , 1490, 1145, 11 . 00 , 1050, 1000; 1755; ^^1880, 1775; --1.935, 1860, 1780; and 

and *^3000, *1600, 15i0, 1085 cm-V^ The C-H <^1925, 1755cm"’- respectively’h 
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Thus it may be concluded that all the amides behave 
as mo no dentate ligands and are bonded to titanivm 
via oxygen atom. In all the monodentate substitu¬ 
tion reactions, there occurs no rupture cf the poly- 
hydric phenolic linkages. 

Department of Chemistry, M. K, Rastogi. 

Hindu College, Delhi 110C07, 

September 26, 1977. 


1. Levy, L., Ann. Chim. {Pliys.). 1892, 25, 433. 

2. Gopi Nath and Gupta, J., Indian J. Chem., 

1965, 3, 231; 1966, 4 , 374. 

3. Kuhn, L. P., J. Am. Chem. Soc., 1952, 74 , 2492. 

4. Ingrahm, L. L., Corse, J., Bailey, G. F. and Stitt, 

F., J. Am. Client. Soc., 1952, 74 , 2297. 

5. Richards, R. E. and Thomson, H. W., /. Chem. 

Soc., 1947, J248. 

6 . Randall, H. M., Fowler, R. G., Fuson, N. and 

Dangl, J. R., Infrared Determinations of 
Organic Structures, Von Nostrand, Princeton, 
New Jersey, 1949. 

7. Penland, R. B., Mizushima, S., Curran, C. and 

Quagliano, J. V., Spectrochim. Act^.., 1957, 
79, 1575. 

8 . Hadzi, D. and Sheppard, N., Trans. Faraday 

Soc., 1954, 50, 911. 

9. Randall, R. R. and WhifFen, D. H., Molecular 

Spectroscopy, Pergamon Press, New Yoik, 1955. 

10. Davies, M. and Jones, R. L., J. Chem. Soc., 

1954, 120. 

11. Rao, C. N. R., Chemical Applications of Inf rand 

1 Spectroscopy, Academic Press, New York and 
London, 1963. 

Bellamy, L. J., The Infrared Spectra of Complex 
Molecules, Mathuen and Co, Ltd., London, 
John Wiley and Sons, Inc., New Yoik, 1964. 


CHEMICAL EXAMINATION OF DIOSPYROS 
SPECIES : 

In a scheme to study the triterpenes of Diospyios 
species ,’^-'1 the chemical components from the leaves 
of b. montana Roxb., are reported in this communi¬ 
cation. The leaf powder (1 kg) was extracted with 
benzene to effect a better separation of the quinonoid 
material from triterpenoids. Benzene extract Upon 
concentration under vacuum followed by cooling 
deposited a dark red solid ^(1 g). It crystallised as 
brick red microneedles from benzene, m.p. 255° 
(600 mg). It gave an intense violet colouration with 
aqueous alkali which faded away ; and gave reddish 
brown ferric colour. On reductive acetylation it 
furnished a colourless crystalline leucoacetate, m.p. 
222°. The physical characteristics of the quinone as 
well as its leucoacetate, closely resembled those of 


diospyrinCl) and a direct comparison (mmp and IR) 
with an authentic sample confirmed the identity. 

Further concentration of the benzene extract depo¬ 
sited colourless solid (3 g) which was separated into 
neutral and acidic fractions. The neutral fraction 
crystallised from methanol as colourless silky needles, 
m.p. 210 - 212 °, undepressed by an authentic sample 
of lupeol (II : Ri - H, R. - Me), [oc% + 39°. The 
identity wasfurther conformed by piepai ingits acetate 
Q 2 H 52 O,, m.p. 210-212°, [a]^ H-45°(n: Rj - Ac, 
Ro — Me) and a benzoate, C 37 M 5 ^ 02 , m.p. 272-274°, 
[a]„ + 60° (II : R, - Bz, R, - Me). 



The acid fraction crystallised from chloroform- 
methanol, as colourless needles, mp. 298-300°, un¬ 
depressed by admixture with authentic betulic acid 
(U: Ri--H, R.-COOK), [a]i,-l-5°. It gave an 
acetate, m.p. 284-286°, [aLT20D(ll: 

Ri ™ Ac, R.» — COOH), methyl ester CatHgo O 3 , m.p. 
220-222°, [a]„ -1- 50°, (II : R^ - H, R. - COOMe) 
and a methylester acetate, C 33 FI 53 O 4 , m.p. 198-200°, 
[a]^ -1- 19° (II: Ri - Ac, R. - COOMe). 

The mother liquors from neutral tnd acidic frac¬ 
tions showed some more spots on T.L.C. and their 
separation and characterisation is under pi ogress. 

The isolation of Diospyrin (1) from the leaves of 
D. montana is the second instance where the leaves 
contained the poisonous naphthaquinones, the first 
being recorded by Cook et ol.^\ 

The authors thank Dr. O. S. Sidhu, Director, 
R.R.L., Hyderabad, for an authentic sample of Dios- 
p>rin. 

Department of Chemistry, G. K. A. S. S. Narayan. 
Andhra University, L. R. Row. 

Waltair 530 003, - P. SatyanaraVana. 

November 23, 1977. 


1. Ramachandra Row, L., Sankara Ra.o, C. and 

Sundara Ramaiah, T., Ciirr. Sci., 1964, 53(12), 
367. 

2. — and —, Ibid., 1966, 35(18), 457. 

3. — and —, Ibid., 1966, 35(18), 458. 

4. — and—, Indian J. of Chem., 1969, 7(3), 
204. 

5. Cook, R. G. and Dowd, H., Aiist. J. Sci. Resc., 

1952, 5, 760. 
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A RECORD OF FORAMINIFERA FROM THE 
LOWER TRIASSIC STRATA OF SPITI, 
TETHYS HIMALAYA * 


In the course of microfaunal investigations of Triassic 
strata in the Spiti region, the authors have recovered 
an assemblage of benthonic foraminifera from a lime¬ 
stone sample from the Lower Triassic seqitence. The 
record of foraminifera from the Triassic rocks of the 
Indian region is more or less non-existent in the pub¬ 
lished literature (see also Sastri et al., in Oowda, ^971)^, 
except for the recent record of a single form, viz., 
Glomospiranella shengi, and some undifferentiated 
rotaliidsfrom the early Lower Triassic strata of Kashmir 
(Nakaziwa et ul.)*. Record of foraminifer i, in 
general, is relatively poor from Triassic strata in the 
world (Cushman, 1959; p. 49)^. The present find, 
consisting of an assemblage of eight genera, may 
thus constitute a significant addition to the earlier 
record of a single foraminifera! genus from the Indiaji 
Triassic. 


Location and stratigraphic horizon : 

The rock sample, which has yielded foraminifera, 
was collected from the left bank of Spiti river, about 
1-5 km downstream from the Lingti river confluence. 

The sample yielding foraminifera comes from a 
limestone bed which occurs stratigraphically 0 • 55 m 
above the contact of Productns shale and the everlymg 
Triassic limestone. Characteristic early Scythian 
ammonite species Otoceras woodwardi has been re¬ 
covered by authors from this stratigraphic section at 
the base of the limestone bed. This indicates that the 
sample conies from the well-known Otoceras bed of 
Spiti, which in the Alpine Scythian scheme falls in 
Otoceratan (Pascoe, 1968; p. 862)^. 

Check-list of foraminifera : 


3, Ammodiscus sp. 

2. Ammodiscoides sp. 

3. Arnmovertella sp» 

4. Bathysiphon sp. 

Of the genera listed 
discoides, Glomospira, 
are more prevalent in 
All these agglutinated 
Bathysiphon, belong to 
(Moore, l964p. 


5. Glomospira sp, 

6. Glomospirella sp. 

7. Lituotuba sp, 

8. Usbekistania sp. 
above, Ammodiscus, Ammo- 
Lituotuba, and Bathysiphon 
the assemblage than othejs. 
foraminiferal genera, except 

the Family Ammcdiscidae 


The foraminiferal assemblage suggests a marine, and, 
in general, a shallow and warm water environment 
of deposition. Further work is in progress. 
Geological Survey of India, D. K. Bhatt. 

l^orthein Region, V. K. Joshi. 

84 B, Nirala Nagar, 

Lucknow 226 007, October 10, 1977. 


* Published with the kind permission of the 
Director General, Geological Survey of India. 
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A NOTE ON THE LATE EOCENE 
NANNOFOSSILS FROM TARKESHWAR, 
GUJARAT 

The present note records for the first time Twenty- 
five species of calcareous nannoplankton recovered 
from the brownish yellow fossilifeious marl exposed 
1/2 km south-south-east of Tarkeshwar village in a 
nala. In addition to the nannofossils, the brownish 
yellow fossiliferous marl contains Niimmulites fabianii 
(Prever), and PeJ/atispira sp. Rao^, dated this niai 1 
as Late Eocene. The nannoplankton are repiesented 
by Coccollthus sp. a-sp. g, Ericsonia mitiri (Bl..ck), 
Cyclococcolithina formosa (Kamptner), Reticidofenestra 
dictyoda dictyoda (Deflandre and Fej t), R, placo- 
morphe (Kamptner and Deflandre), R. pseudogammatlon 
(Bouche), Thoracosphaera sp., Discoaster barbadiensis 
Tan Sin Hok, D. distionctiis Martini, D. elegans 
Bramlette and Suliiv.n, D. saipanensis Bjamlette r nd 
Riedel, D. tani Bramlette and Riedel, HeliolitJms sp. a, 
Braarudosphaera bigelowi (Gran and Biaaiud),B. dis- 
cula Bramlette and Riedel, MicrunthoUthus crenulatus 
Bramlette and Sullivan, Triqiietrorhabdulus inversus 
Bukry and Bramlette, 7 Coccolithites sp. and Cor an¬ 
nulus germaniciis Stradner. The present nannoplank¬ 
ton assemblage has been refelred to Reticulofenestra 
dictyoda dictyoda-Corannulus germanicus Assemblage- 
zone which IS confined to brownish yellow fossilifeious 
marl. It is 3 meties thick. The basal rocks which 
are oveilain by the brownish yellow fossilifeious marl 
are not exposed at this locality. Therefore, lower 
limit of this assemblage zone could not be marked. 
The upper limit of this zone marks the top of the 
brownish yellow fossiliferous marl which does not 
contain any overlying strata. The presnt nanno¬ 
plankton assemblage does not contain any characteristic 
nannofossils of the Middle Eocene age. Therefore, 
the brownish yellow fossilifeious marl has been 
referred to Late Eocene (? NP 19, Isihmolithus recurvus 
Zone, Martini"). 
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Figs. J-23. Figs. 1-2. Dhcoasier barbadiemh Trn 
Sin Hok, X 2,SCO; Fig. 3. D. aaipaiiemis Bjf.inlclle 
and Riedel, X 25C0; Fig. 4, D, distifictus Maitini, 
X2500; Fig. 5. D. tani Bi^mklte end Riedel, X 25(0 ; 
Fig. 6. D.elegons Brainlelte ind Sullivin, X 25C(‘; 
Fig. 7. Ericsonia muirl (Black), X 25(0; Figs, 8-9. 
ReSicidofenestra dictyoda dictyoda (Dtfl 2 ndie iiid 
Fert), Fjg. 8. transmitted light, X 25(0; Fig. 9. ciojscc- 
nicols, X 2600; Figs. 10-11. R.plocomorpba (Kemptnci 
and Deflandie), Fig. 10. transmitted iigl t, X 25C0, 
Fig. 11. Crossed-nicols, X 26C0; Figs. 12-13. 
R. pseudogammation (Bc?i:che), Fig. 12. transmitted light, 
X 2500; Fig. 13. ciossed-nicols, X 26(0; Figs. 14-15. 
Cyclococcolithina formosa (Kcmptnei); Fig. 14. 
transmitted light, X 2500; Fig. 15. ciosscd-nicols, 
X 26C0; Figs. 16-17, HelioUthus sp. a, Fig. 16. trans¬ 
mitted light, X 2500; Fig. 17. ciossed-nicols, X 26(0 
Fig. 18. Micrantholithus cremdatus Bramlette rnd 
Sullivan, X2500; Fig. 19. ? Coccolilhites sp., X 25C0; 
Fig. 20. Coranmdiis gerntankiis Stradner, X 25C0; 
Fig. 21. Braarudosphaera bigelowi (Gren and Braaivd), 
X 2500; Fig. 22. B. discula Bramlette and Riedel, 
X 2500; Fig. 23, Triquetrorhabdulus inversus fiukiy, 
X 2500. 

The authors express their indebtedness to Dt. S. N. 
Singh, Geology Department, Lucknow Univcjsity for 
facilities; to Dr. Peter H. Roth, the Univeisity of 
Utah and to Dr. David Bukry, Geological Suivey, 
California, for their cj itical comments c n the discoastcj s 
and guidance. 


December 15, 1977. Pratap Singh.* 

K. K. Rastogi.** 
K. P. ViMAL.** 


* Institute of Petroleum Exploration, Oil and 
Natural Gas Commission, P.O. R r ncl Tl, Kauiagaih 
Road, Dehra Dun-248195. 

** Geology Department, Lucknow Univeisity, 
Lucknow. 

1. Rao, S. R. N., Jour. Mys. Vniv., 1941, 2, 5. 

2. Martini, E., Proc. 2iid Flank. Coiif., Roma, 1971, 

p. 739. 


FIRST RECORD OF TAXOPITYS FROM THE 
INDIAN LOWER GONDWANA 
A NEW species of TaxopBys, T. indica is described for 
the iirst time from the Kamthi Beds (Lower Gondwana) 
nf Kanhargaon village, Chandrapur district, Maha¬ 
rashtra. So far Taxopkys is reported from Brazil, Africa 
and U.S.S.R. The wood measures 6 cm in length and 
8 cm in diameter with pith. 

Diagnosis : Growth rings clear, early wood 80--110 
fracheids and late wood 3-5 tracheids wide. Medullary 
rays in cross seation separated by 3—14 tracheids. Pith 
homogeneous, parenchymatous. Primary xylem adja¬ 
cent to pith 8-12 dells deep, mesarch (Fig. 1). Vas¬ 
cular trace near pith present. 

Merax,ylem Consisting of scalariform tracheids 
followed by protoxylem of spiral tracheids and finally 
secondary xyiem with bordered pits. Annular and 
reticulate elements absent. 

Medullary rays homogeneous, 1-2 seriate, 14% 
hiseriate, 1-30 cells deep, average height 6-7 cells 
(25 counts). Tangentiall walls of tracheids showing 
2-3*5 ^ thidk, transparent spirals,' 1*5-4 p apart, 
along with 1—2 seriate hexagonal, alternate contiguous 
pits. 

Radial walls also showing uniscriate spirals, 1*5-4 P 
thick, oriented at 40°-50“; spirals running between- 
and over the border of radial wall pits (Fig. 2). 
Radial wall pits 1-3 seriate, circular, bordered, sepa¬ 
rate-contiguous and alternate. In un'iscriate condition 
rarefy 2—3 ciontiguous groups of pits found among 
isolated pits (Fig. 3). 2—3 seriate pits separate and 

alternate. Pit pores ellipticall, oblique or circular 
(Fig. 4). Crossfield pits up to 7; 5 *1-6*8 g in dia¬ 
meter, circular bordered, separate with oval-subcirCalar 
pit pores. 

Taxopkys indka sp. nov. 

Holotype : Regd. no. 35306; Birbal Sahni Institute 
of Palacobotany, Lucknow. 

Locality : Maharashtra, Chandrapur district, Kanhar- 
gaon village. 
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Horizon and Age. Kamthi Beds (Upper Permka) 
Lower Gontlwana, India. 

Taxopitys was instituted By Krausel (1928). Later 
Lepekhina (1972) gave a new diagnosis as: 
‘'Secondary wood of Prototaxox'j^}on type. Primary 
xiylem mesarch, pith non-septate, homo-or-heterocellu- 
lar”. As the present wood shows mearch primary, 
xylem and the secondary wood of Prototaxo- 
xylon type it is assigned to 'Taxopkys Krausel. This 
wood appreciably differs from all the known species 
and so it is designated as new species, T. indica. 



Figs. 1~4. Fig. 1. L.S. through pith showing mes¬ 
arch nature of primary, xylem, X 150. Fig. 2. R.L.S. 
showing thin spiral bands on the rracheids, X 500. 
Fig. 3. R.L.S. showing 1-2 seriate; separate-conti¬ 
guous pits with thin spirals on the tradheids, X 500. 
Fig. 4. R.L.S. showing pits with elliptical oblique 
pit pores, X 500. 

The two known species of Taxopitys, viz., T. a^rk 
cana Krausel (1928) and T. alves-pintoi Krausel and 
Dolianiti (1958) differ appreciably from the present 
wood. In T. djricana tangential wall pitting is absent, 
while T. alves-pintoi shows thic^-walled dells in the 
pith. Hence, the present wood is referred to a new 
speqies which constitutes the first record of Taxopitys 
from India. 

Birbal Sahni Institute of M. N. V. Prasad. 

Palaeobotany, Shaila Chandra. 

Lucknow, 

February 1, 1978. 

1. Krausel, R. and Dolianiti, E., Palaeontographida, 

1958, 104B (4-6), 115. 

2. — and Range, P., Beitr. geol. Erforsch, dtsch. 

Schutzgeb^ 1928, 20. 1. 

3. Lepekhina, V. G., Palaeontographica, 1972, 

138B (1-4), 44. 


FRUIT ROT OF ORANGE CAUSED BY 
SCLEROTIUM ROLFSII SACG. 

During a survey in the markets of Kurukshetra, a 
number of orange fruits (Citrus reticulata Blanco) 
were seen showing rot during February-March 1977. 
There was initial discoloration and subsequent rot. 

The disease was characterised by the formation of 
a greyish brdwn nearly circular lesion at the stalk end 
of the fruit. The lesion became necrotic and enlarged 
within a few days and a pure white fluffy mass of 
mycelium covered the fruit. The entiie fruit rotted 
in about 10 days. 

The causal organism was isolated by usual methods- 
The pathogenic nature of the fungus was confirmed by 
inoculating healthy orange fruits of the same variety 
and the pathogen proved to be a wound parasite. The 
fungus identified as Sclerotiim rolfsii grew well on 
potato-dextrose agar and Czapex agar. 

Rama Krishnan^ reported S. rolfsii causing die- 
back of branches of Citrus maxima from Kerala. 
This is the first report of the occurrence of this fungus 
on oranges in India. 

Department of Botany, H. C. Malik. 

Kurukshetra University, K. S. Bhargava. 

Kurukshetra (Haryana), [ 

My 11, 1977. 

1. Ramakrishnan, T. S., Proc. Indian Acad. Sci., 
1960, 51, 164. 

EVIDENCE OF A NEW STRAIN OF 
PHAEOISARTOPSIS GRISEOLA SACC. 

FROM INDIA 

Phaeoisariopsis (Isariopsis) griseola was first recorded 
on French beans (Phaseolus vulgaris L.) at the Crop 
Research Station, Solan, H.P. (Sohi, 1963) on five 
months old bean plants. Since then the fungus has 
deeply established in this locality and through seed 
(Sohi and Sharma, 1974) it has successfully dissemi¬ 
nated to other parts of the pradesli. 

Disease manifestation due to this fungus has been 
noticed as angular lesions of dark brown colour on 
leaves, elongated lesions on petioles and stem and 
circular spots on pods. During the course of the 
present study even cotyledonary leaves were found 
infected. Lesions on cotyledonary leaves were circular 
and as such were not limited by the veins and veinlets. 
Mycelium- of this fungus forms stromatic structures 
in the substomatal cells. Conidiophores are borne 
in loose bundles known as Synnemata which arise 
from the stiomatic structure. Numerous conidio¬ 
phores grow parallel to one another and form erect, 
columnar coremia on the host surface. These coremia 
are dark coloured at the base and gradually become 
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lighter towards their tips. Their measurements range 
from 19'8-46*2fi. in thickness and 82*5~264-0^ in 
length, Conidiophores are many celled, transversely 
septate, olive yellow in colour and are blunt at the tips. 
The conidia are borne on or near the tips of the 
columnar conidiophores. They are 1-6 (mostly three) 
septate, light grey in colour, cylindrical to spindle 
shaped sometimes slightly curved and rarely constricted 
at the septa. They possess a narrow base at the 
point of attachment and measure 44*2-95 *2 X 6 ‘ 8 -‘ 
H - 9 ^ in length and width with an average of 71 *06 X 
9*86/t. 

Fungus grows readily on honey peptone agar when 
incubated at 20-25° C. Characteristic synnemata 
formation is lacking in culture and conidia are borne 
directly on the tips or even on the sides of thehyphae. 
In culture, conidia measure 37*4-81*4 X 6*8-10-2/t 
in length and width respectively having an average 
of 57*8-7*8 fX, 

On the basis of the morphological characters as 
described above it is suggested that the present isolate 
is different from the one reported by Saccardo (1885), 
Miles (1917), Benllodi (1944), Oremmen (1946), 
Srinivasan (1953) and Hocking (1967), in respect of 
length and width of synnemiita, conidiophores, conidia 
and also the conidial septation. Conidial measure¬ 
ments reported by us /.<?., 44*2-95*2 X 6 * 8 -11 *9jti 
on host) and 37*4-81*4 x 6*8-10*2differ from 
the ones given by the above workers as 50-60 x 
5-8*0; 39*2-70*0 X 5*6-8*4 : 50-75*0 X 7-5 : 

34-83*0 X 5*0-9*0 and 55-57*0 X 5*2/r respectively. 
This establishes that a new strain of the fungus 
differing in marphological characters exists in this 
part of the country. 

H.P. University, Agricultural R D. Sharma. 

Complex, 

Bhuntar, Kulu, H.P., 
and 

Indian Institute of Horticultural H, S. Som 

Research, 

Bangalore 560006, 

September 26, 1977. 
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EFFECT OF SUBMERGENCE ON THE GROWTH 
OF TYPHA SPECIES 

Typha angustata Bory and Chaub, and Typha elephan- 
tina Roxb. are among the wide spread noxious weeds 
throughout India^. The plants obstruct the waterflow in 
irrigation channels and render large areas of low 
lying agricLilural field unfit for cultivation-. Singh 
et alJ have found that T. atignstata cu.n be controlled 
by submerging the stubble of T. angustata for four 
weeks after cutting. Death and decay of Typha rhi¬ 
zomes after submergence has also been reported else¬ 
where*^. The author’s studies on T. angustata and 
T. elephantina do not support these finding,s. In held 
studies, the plants had been uprooted, Cut, and left 
in the held under water for several weeks. In both 
the species the rhizomes readily sprouted and produced 
a number of aerial shoots. The rhizomes when sub¬ 
merged sprouted even after they, had been cut to 
pieces. The cutting of the above ground shoots, also 
triggered the lateral buds to sprout and grow vigo¬ 
rously. Our detailed studies have shown that the 
cutting helps to maintain high density and more pro¬ 
duction. 

Though it is difficult to say why the rhizomes 
decayed and did not sprout in the studies by Singh 
et alJ\ the present observations show that the mech.t- 
nical control suggested by them may not be successful, 
but create more problems. 

The author is thankful to Dr. Brij Gopal for 
guidance and encouragement and C.S.I.R. for the 
financial assistance to conduct the study. 

Department of Botany, K^NTA Prasad Sharma. 
University of Rajasthan, . 

Jaipur 302 004, November 1, 1977. 
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INDUCED MUTATIONS IN REDGRAM WITH 
SPECIAL REFERENCE TO FLORAL 
COMPOSITION 

In recent years, numerous studies have shown that 
the induced mutations can produce a large number 
of morphological variations in different plant paits^ 
The present paper deals with the induction of 
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In all the^mutants rnentioned in Table I, sepals are 
normal except in TSM and SSM, while the normal 
papilionaceous condition of the corolla is lost in all 
the mutants. This is mainly due to the alteration in 
the aestivation (Fig. 1) or due to the increase in the 
number of petals. The diadeiphous condition of 
stamens is transformed into monoadelphous or poly¬ 
adelphous condition (Fig. 2). The latter condition 
is more common. A longitudinal slit in the ovary 
wail develops in some cf the gynoecium of the mutants, 
exposing the ovules. 

The details of the variation in the floral cycle of 
the mutants analysed in the present study are shown 
in Table 11. All the mutants in general, exhibit 2 .n 
increase in the number of floral parts except in the 
flower mutants obtained from 0*01 and 0-02 % of 
NMU. The increase in the number of floral organs 
is more pronounced in all the polycarpellaiy mutants 
(PCMi, PCM,, PCM« and PCMJ (Fig. 3). 

It is evident from Table I that EMS is more effi¬ 
cient in inducing floral mutations than NMU.' How¬ 
ever, NMU produces large number of abnoWlities 
in the floral cycle. 


At 0-05 probability level, Tall Sterile Mutant (TSM) 
exhibits difference in the mrmfcer of sepals, petals 
stamens and carpels from the control. This is like¬ 
wise valid for the total number of the floral organs 
Flower mutant (FM) of 0-01% NMU shows statis¬ 
tically significant difference for the stamen number 
this IS also likewise valid for the total number of 
floral organs The difference of the petal, stamen and 
carpel^ as weU as total number of floral organs are 
statistically significant fiom control in all the poly- 
crrpellary mutants (PCM„ PCM., PCM, and PCM.) 

~ 'f r^P-d stS 

mutant SSM) only the differences in total number 

contS statistically significant from 


Figs. 1-3.Fig. 1. A. Flower of Control; B. Flowci 
o mutant. Note the presence of wing petal outsidt 
the standard petal. Fig. 2. A. Diadelphous conditicr 
m flower cf control; B. Polyadelphous conditior 
m flower of mutant. Fig. 3. A. Flower cf control: 
U-F. Flowers of mutants showing increased flora; 
Composition. 


different i>pes of floral composition in var, Pusa 
ageti of redgram ^Cajamis cajan (L.) Millsp.]. 

The breeders’ seeds of redgram (obtained fjom Divi¬ 
sion of Genetics, I.A.R.I., New Delhi) after presoaking 
for 14 hours in distilled water at room temperature, 
were treated with aqueous solutions of 0*1, 0*2 
and 0* 3% ethylmethane sulphonate (EMS) and 
(i-01, 0*02 and 0*03% nitioso methyl urea (NMU) 
for six hours with intermittent shaking. The 
treated seeds (200 each) after a thorough washing in 
running water were sown for obtaining M^, genera¬ 
tion. The seeds w’ere collected from M, plants on 
individual plant basis and sown in the field in rando- 
mized-block design for M, generation. 

The following types of mutants (screened from M, 
generation) ha\’e been used in the present study and 
their percentage is given in Table I. 


An increase in the number of lion I oigiiis luivc 
been induced by physical and chemical miiti'gciis in 
Pisiim^ Capsicum and Cajamis by Ooltscluilk and 
Kaup; Sitbhash and Nizam ^ and Vcnkalcsliwarlu 
et af respectively. 
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Tabu I 

Percentage of the Mutants recorded in M^ generation 



Mutants 

Treatment ' 

(%) 

No. of 
Mutants 

Total 

M, plants 

Percentage 

1. 

Flower Mutants (JPM) 

EMS-0-1 

3 

2552 

0-12 

2. 

Tali Sterile Mutants (TSM) 

EMS=0*2 

5 

2492 

0-20 

3, 

Spread Sterile Mutant (SSM) 

EMS = 0*2 

1 

2492 

0-04 

4. 

Obcordate Leaf Mutants (OLM) 

EMS=0*3 

7 

2363 

0-29 

5. 

Flower Mutant (FM) 

NMU = 0-01 

1 

1952 

0-05 

6. 

Flower Mutant (FM) 

NMU-0.02 

1 

1650 

0-06 

7. 

Polycarpellary Mutants (PCMi, PCMj, 






PCM, and PCM^) ^ 

NMU==0.03 

4 

1802 

0-22 



Table II 





Floral composition of redgram mutants and control 


Type Treatment Number of Number of 

Number of 

Number of 

Total 


Sepals 

Petals 

Stamens 

Carpels 



Control 


5-0 ±0-00 

5-0±0-00 

10-00 ±0-00 

l-0±0*00 

21-OdbO-CO 



w 

(X) 

(x) 

(X) 

C*) 

FM 

0- 1% EMS 

5-0 ± 0-00 

5*0 ±0-00 

10-00±0-00 

1-OiO-OO 

21-0±0-00 


w 

(x) 

. 0) 

(a:) 

(x) 

TSM 

0- 2% EMS 

5-8 ± 0-75 

7‘-2± 1-99 

9-60 ±2-00 

l*6±0-52 

24-20 ±2-06 


O') 

O') 

(y) 

O') 

O') 

SSM 

0 - 2 % EMS 

5-6 ±0-66 

7-2 ±2-67 

9-80 ± 1-07 

1-4 ± 0-49 

24-0 ±1-72 

(^) 

(X) 

lx) 

(X) 

O') 

OLMi 

0- 3% EMS 

5-0 ±0-00 

5-0 ±0-00 

10-00 ±0-00 

1.4±0-49 

21-40 ±0-04 


(.X) 

(X) 

(X) 

(X) 

O') 

FM 

0 -01% NMU 

5-0 ±0-00 

5-0 ±0-00 

5.00±0*00 

1-0 ±0-00 

16-00 ±0-00 

(X) 

O') 

(x) 

(x) 

O') 

FM 

0- 02% NMU 

5-0 ±0-00 

5-0 ±0-00 

10-00 ±0-00 

l-0±0-00 

21-0 ±0-00 

(X) 

(X) 

(x) 

w 

(.*) 

PCM| 

0-03% NMU 

5-0 ±0-00 

O') 

6-6 ± 1-25 

O') 

12-40 ±1-64 

O') 

3-1 ±1-30 
O') 

26-60 ±2-12 
0) 

PCM, 

0-03% NMU 

5-0 ±0-00 
(jc) 

6-8 ± 1-26 
O') 

11-66 ±1-56 

O') 

2-9 ± 1-36 
O') 

26- 30 ± 2- 49 
0) 

PCM, 

0-03% NMU 

5-0 ±0-00 
(X) 

6-8 ± 1-07 
O') 

ll-90±l-30 

O') 

2-9± 1-36 

O') 

26-70 ±0-07 
O') 

PCM 4 

0-03% NMU 

5-0 ±0-00 
ix) 

'6-5 ±1-20 

O') 

12-11 ±1-49 

O') 

3-2 ± 1-26 
O') 

27-10 ±2-91 

O') 


Mians not followed by the same letter (x. y) djlTer at 0-05 probabiljtjr i^v?), 
^ indicates S,p. in the 
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The authors wish to express their sincere gratitude 
to Dr. Balram Shaima, I,A.RJ., New Delhi, for 
providing the mutagens, to Dr. S. V. S. Chauhan, 
Dr. R. K. S. Rathore and R. Kumar, Depart¬ 
ment of Botany, R.B.S. College, Agra, for help 
in various ways and to Dr. Roahe.n Singb., Piincipal, 
R.B.S. College, Agra, for facilities. 

Department of Botany, S. N. Chaturvedi. 

R.B.S. College, R. P. Sharma. 

Agra 2 (India), 

November 2, 1977, 
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R. B., Ibid., 1976, 45 , 773. 


STUDIES ON THE SOUND PRODUCTION 
BEHAVIOUR IN A FRESHWATER 
TELEOST FISH, ANABAS TESTVDINEVS 
(BLOCH) 

FiSH^, Cashing and Richardson^, Moultcn^ Winn 
and Stout^have given an account of sound preductien 
in fishes. However, not much infoimaticn is 2 .vaik.ble 
on freshwater teleosts. In Anabas testudineus (Blech), 
we observed production of sound only during night 
hours. This seemed interesting and called for a study 
of sound production in this Indian teleost. 

Living specimens of A. testudineus were collected 
from the local Ramgarh lake, near Jhaikhrndey 
fishing centre. Four replicates of ten fishes each were 
kept in glass aquaria each with five liters of water. 
Sound production was studied under four different 
conditions, viz., day light, day dark, night and under 
fluorescent light. The sound produced was taped 
on a recorder, well adjusted over the water surface. 
The taped sound was played back near the fishes of 
all the replicdtes in all the four cenditiens. 

Observations were carried out dsy and nigjit fer 
a period of fifteen days. It was found that the 
fishes in all the replicates produce sound “Kich..Kich 
. .Kich. .** during the nigl'.t hours. Wl:cn a fish 
of one replicate prcdices a sound, the fishes of other 
replicates did the same. But during day, day-dark 
and in fluorescent light, they never picdvce the sound, 
pn hearing the ^und^ whiph was played bapk by the 


tape recorder, the fishes of all the replicates become 
very active, start swimming vigorously, often come 
up to the surface of water and start to produce sound 
even during the day, day dark and in fluorescent liglit. 
However, the duration of the sound production 
following this stimulus was of a shorter pe;iod. Pro¬ 
duction of sound is not related with their sex or court¬ 
ship during breeding periods. Both sexes produce 
sound in their breeding as well as non-breeding period. 
Thus with the help of their sound as an Echo sounder, 
the shoal of the fishes can be traced and a successful 
catch can be made. 

In A. testudineus the swim bladder is linked with 
the ears and aids in hearing. The suprabranchial 
chambers which lie close to the ears, may also act 
as hydrophones. 

The authors are thankful to Dr. G. S. Shukla, Head, 
Department of Zoology, University of Gorakhpur, 
Gorakhpur, India for providing necessary laboratory 
facilities. 

Laboratory of Ichthyology, G. J. Srivastava. 
Department of Zoology, Arvind K. Srivastava. 
University of Gorakhpur, O. P. Srivastava, 
Gorakhpur 273 001^ India, 

October 17, 1977. 

1. Fish, M. P., The character and significance of 

sound production among fishes of the Western 
North Atlaitic, Bull. Bingham Oceanogr. Coll. 
14, art. 3, 1954, p. 109. 

2. Cushing, D. H. and Richardson, I. D., Echo- 

Sounding experiments on fish. Fish Investig. 
Land. Ser. II, 1955, 18 (4), 34. 

3. Mculton, J. M., Swimming sounds and the 

schooling of the fishes. Biol. Bull. Woods- 
Hole, 1960, 119, 210. 

4. Wiim, H. E. and Stout, J. J., Sound production 

by Satinfin Shiner Noiropis analostanus and 
related fishes. Science, 1960^ 131, 222. 


ON A NEW SPECIES OF PARONIA GALLI 
(CESTODA : ANOPLOCEPHALIDAE) 
FROM CALLUS DOMESTICUS, IN INDIA 
Yamagutt (1959) has dealt with 12 species under 
the genus Paronia Diamare, 1900, including Paronta 
columbae (Fuhrmann, 1902) the only species, 
reported from India. TwO' specimens, belonging 
to this genus and comprising a new species, 
have been dollected from the intestine of the fowl, 
Gallus domestkus, a new host for Paronia, at Jodhpur, 
Rajasthan, on January 15, 1977* 

Measurements : The body, is 23 cm long and 7 mm 
in maximum width. The scolex is O'40 X 0*70 mm 
in size with four well developed anteriorly projecting 
suckers, each 0*32-0*34 mm in diameter. Ne^ is 
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absent. The segments ate broader than long^ noamre 
ones measure 0*45-1*12 mm long and 1*50-2*77 
mm wide and the gravid ones l*12-3'0 X 3*20-7*0 
mm in size. The excretory system consists of two 
pairs of longitudinal vessels, the outer (dorsal) ones 
being smaller and situated lateral to the larger inner 
(ventral) ones, measuring 0*025-0*030 mm and 
0*018-0*050 mm in diameter, respectively. The 
latter dilate up to 0*15 mm in width in posterior 
segments. 

The genital pores are double and are situated near 
the middle of the lateral margin of the segment. The 
testes are 100-130 in number, 0*03-0*04 mm in 
diameter and are situated in the medulla, also above 
and below the ovary, mainlfy between the external 
excretory canals but not beyond. The cirrus sac lies 
anterior to vagina and measures 0*26-0*30 mm long 
and 0*04-0*05 mm wide, extending internally beyonl 
the ventral excretory, canal. The vas deferens is much 
coiled. The ovary is follicular, inverted, horse-shoe 
shaped and measures nearly 0*13 X 0*17 mm in 
size. The vagina is situated j^sterior to the cirrus 
pouch and runs straight to much extent. The vitelline 
gland is post-ovarian, compact and 0*03-0 *04 mm in 
diameter. The uterus occupies the entire segment, 
extending laterallly to the excretory vessels on each 
side. The eggs are 0*05-0*06 mm and the oncospheres 
0*030-0*035 mm in diameter. 



Figs. 1^2, Psr&nia galU sp. n.: 1. Scolex, 2. Mature 
segment. 

Discussion : The present species differs markedly 
frogi P. coli$mba 0 ^ the only apccim rc|)Ofte4 


India, besides the host, in the number and extent of 
testes (100—130 and medullary—above and below the 
ovaiy Vs. 200 and post-ovarian). According to the 
key given by Spassky (1951), the species under des¬ 
cription, P. gain, sp. n., can be differentiated from 
P. dfricana (Jolyeux and Baer, 1927) Spassky^ 1951 
and P. hockii Schmelz, 1942, by the size of the cirrus 
pouch and the oncosphere (0*26-0*30 and 0*030- 
0*035 mm Vs. 0*6 and 0*012/0*7 and 0*02 mm); 
from P. amhigua (Fuhrmann, 1902) and P. trioho- 
giossi (Linstow, 1888) in' the number of testes and 
lengjth of cirrus pouch (100-130 and 0*26-0*30 mm 
Vs. 100 and 0*12 mm/l40-150 and 0*4-0*7 mm); 
from P. calcauterina Burt, 1939, in the shape of 
uterus and size of the cirrus pouch (straight and 
0*26—0*30 mm Vs. spur-like process and^ 0*38—0*42 
mm); from P. coryWdis Burt, 1939 and P. uariahilis 
(Fuhrmann, 1904) in the number of testes and size 
of the eggs (100-130 and 0*05—0*06 mm Vs. 70-80 
and 0*021-0*024 mm/100 and 0*043 mm); from 
P. biuterina Burt, 1939 and P. pycnonote Yamaguti, 
1935, in the number of testes and size of the onco¬ 
sphere (100-130 and 0*030—0*035 mm Vs. less than 
100 and 0*012/0*021—0*027 mm) and from 
P. heaufoTti (Janicki, 1906) in' the number of testes 
(100-130 Vs. more than 300). Therefore, the pre¬ 
sent species is considered as a new species and desig¬ 
nated as P, gain. 

The author is thankful to Dr. S. D. Misra, Professor 
and Head, Department of Zoology, University of 
Jodhpur, Jodhpur, for providing the research facilities. 

Department of Zoology, H. S. Nama. 

University of Jodhpur, 

Jodhpur 342 001, India, 

November 12, 1977. 


1. Skrjabin, K. L, and Spassky, A. A., Essential of 

Cestodology. Vol. I. Anoplocephalates (English 
Translation, 1961). The Academy of Sciences, 
USSR, Moscow, 1951. 

2. Yamaguti, S., Systenm Helminthum. Vol. IT. The 

Cestodes of Vertebrates. Interscience Publishers, 
Inc., New York, 1959. 


NATURAL AND GIBBERELLIC ACID INDUCED 
PARTHENOCARPY IN MANGO : CV. THAMBVA 

A stray ca<se of natural occurrence of parthenocarpy 
was noticed during September, 1972 in' mango Cv. 
Thambva. Encouraged by this observation, chemical 
induction was attempted in the main season (February) 
of 1976. Emasculated flowers were spralyed with either 
gibberellic acid (GA, 100 ppm) or naphthalene acetic 
acid (NAA, 50 ppm) or water ^nd bagged. Set 
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Tabu 1 


JhsrthSrmmyt* fratMt and In fhamBm mim0» 


Troatment 

No, of 
panicles 
treated 

No. of 
flowers 
treated 

No. of 
fruits 
set 

initially 

No. of 
fruits 
carried to 
pea stage 
(diain. upto 

2 cm) 

No. of 
fruits 
carried to 
marble stage 
(diam. above 
2-0 cm) 

No. of 
fruits 
carried to 
‘ egg ’ stage 
(diam. above 
4-5 cm) 

No. of 
fruits 
carried to 
maturity 

OA100 ppm 

215 

1547 

83 

48 

1.5 

7 

2 

NAA 50 ppm 

00 

1-^ 

1220 

12 

6 

0 

0 

0 

Control 

180 

1286 

10 

2 

0 

0 

0 


were sprayed with NAA (40 ppm) twice on 29 
February and 20th March. 

Maximum initial set was induced by GA (5-3%) 
as compared to NAA (0*9^) control (0*7%) 
(Table I). Fruit retention was also maximum in GA- 
treated panicles. All the NAA—treated and the control 
fruits dropped after reaching ‘Pea’ stage. NAA-treated 
ones stayed on the tree for a longer period than the 
controls, but without further increase in size. Out of 83 
fruits set initially in GA treatment, 48 were carried to 
‘Pea’ stage, 15 to ‘marble’ stage, 7 to ‘egg’ stage and 
2 to maturity. Cross sections of the fruits in all the 
treatments at different stages showed a degenerated 
ovule enclosed in a very small compressed cavity. Very 
few fruits showed abncurmal shapes. In one case a 
spear-like projeaion' from the apex was found in a 
GA-treated fruit. Such fruits, however, dropped down 
subsequently. 

One of the GA-treated fruits was cut on 17th 
April, i.e.. 64 dalys after the treatment. The longitu¬ 
dinal section of the fruit (Fig. 1) showed a degene¬ 
rated ovule enclosed in a smaller compressed cavity. 
The stone weighed only 0*18 g as compared to 18*2 g 
in a normal fruit at the same stage of development. 
The fruit weight was not much affecfted (181-3 g vs 
194-5 g in normal). GA-treated fruit was more elon¬ 
gated than the normal fruit. Similar trend was noticed 
in the two fruits harvested -at maturity. The stony endo- 
carp was mostly hollow enclosing a small degene¬ 
rated ovule at one end. Testa was loosely attached to 
endocaip wall. There was practically no growth of 
tegmen' and Cotyledons. The stone length and major 
diameter was fust liloa tiuit oi normal ones but the 
minor diunetet was much reduced (0*38 cm vs 2*40 
cm in normal) giving a very flat, compressed look. The 
stone weighed only 7 g as cbmpared to 148 g in 
l^ormal fiujt and the fruit 383 g (vs 410 g). Fruit 


size w^as not much affected. There was no difference in 
fruit quality; TSS 18*5 and 18-6° Brix in treated and 
normal fruits respectively and acidity 0*3% (as citric 
acid) in' both cases. 



Fig. 1. Longitudinal sections of the GA-induced 
prithenocarpic mangp fruit (top row) and normal 
fruit (bottom row). Note the degenerated ovule in 
parthenocarpic fruit in the centre the cbmpressed 
cavity and the elongated fruit shape. 

Natural parthenocarpy is uncommon among single 
seeded fruits. Of all the growth regulators, gibberellic 
acid alone appears to be eflfective in induction of 
parthenocarpy in these fruits^The behaviour 
of mango follows the same pattern as the other single 
seeded fruits. Earliest attempts by Venkat Ratnam’o 
in Neelum, Totapari and BanganapaUy did not carry 
the fruits beyond early stages, as only an auxin 
(p—naphthcxoaicetic acid) was used. In the present 
investigation also auxin treatment enabled the fruits 
to attain' only ‘Pea’ size. Incidentally it maly be men¬ 
tioned that untreated emasoulated flowers also set and 
developed upto ‘Pea’ size but dropped earlier than 
auxin-treated ones. By sj^raying, 500 ppm GA, Rao 
and Swamy*^ inhibited stone 8;rowth to a great extent. 
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Fruits were oval with no viable embryo. Chacko and 
Singh*' obtained seedless fruits which were much 
.sinjjler and weighed only 65 g at maturity against 
165 g in normal fruits by spraying a Cytokinin followed 
by GA and an auxin. They stated that an* external 
supply of Cytokinin is essential for the parthenocatpic 
set. but in' the present investigation., spray of GA alone 
on emasculated flowers resulted in parthenociarpic 
Iruits which were carried to maturity and with Iktle 
reduction in weight as compared to normal fruit (383 
g vs 410 g repeaively). This reduction appetrs to be 
a varietal feature, as Thambva was the cultivar used 
ill this case, while Chacko and Singh-* used Dashehari. 
Unlike Dashehari, Thambva is an off-season bearer and 
sets even without pollination. Dashehari and other 
ailtivars like Banganapally do not set without polli* 
nation. In the case of these cultivars, other growth 
regulators besides GA may be interesting. 

This is the first report of indua-ion of a partheno- 
tarpic mango fruit of normal she and quality. 

Fruit Research Station, ViNOD KULKarnI. 

A.F'. Agricultural University, Akula RAMESHWAR. 
Sangareddy 502 001, (A.P.), 

N ovember 24, 1977. 
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A WHITE MUSCARDINE DISEASE ON 
BROWN PLANT HOPPER OF RICE 

Large number of nymphs and adults of brown- plant 
hopper (Nilaparvata lugens Stal, Delphacidae: 
Hotiiopteta) were found dead in the rearing cages due 
to a white muscardine fungus during August?--November 
1976. The insects were found either sticking to the 
leaf sheath or floating on standing water, being over¬ 


grown by a chalky white mass of spores (Fig, 1). In 
some cages spore masse* were found floating on water 
surface. The disease was favoured by high relative 
humidity, (87% and above) and an average tempe¬ 
rature of 28*4° C (range 25 *6-32*4° C) prevailing 
during the period of its occurrenefe. The cadavers 
were collected in sterile glass tubes. Microscopic exa¬ 
mination revealed large number of sin'g|le celled coni- 
dia borne on zig-zag c3onidiophores in dusters. The 
fungus was isolated in' pure form on potato dextrose 
agar medium by streak plate method. 



Fig. 1. Brown plant hoppers infected by B. hassiana. 

Pathogenicity was proved by releasing healthy, 
laboratory reared njymphs and adult brown plant 
hoppers on caged rice plants after giving a uniform 
coating of the spore powder on the jleaf sheath. The 
pots were kept at 26° C in trays filled with water to 
provide humidity. The mortality started after 2 days 
and by the 6th day it was 90% as against none in 
check treatments. The inseefts developed the dypical 
symptom of being overgrown by the whitish mycelium 
and later chalky white powdery spore mass. The same 
fungus was reisolated from the infected insects. The 
fungus was identified as Be 4 uv»fia hsssfana (Bals.) 
Vuill. (IMI No. 211293). 

B. hassiana is a well known white muscardine 
fungus reported on more than 150 insect species. It 
has been reported to be pathogenic to the ride pests 
Sesamia inferens, Scirpophaga incertulas (Tryporyza 
incemdas), Chilo auriciUus, Cnaphalocrosis mgdinaUs, 
Parnara sp.. Hieroglyphs sp., Oxya sp. and Nepho- 
tettix virescens (Rao, 1975)^. This constitutes the 
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first record on the occurrence of B. hmsima on brown 
plant hopper of rice. Since the disease was favoured 
by* high humidity, the microclimate available in the 
rice fields would be most suitable for the disease 
development and therefore this fungus has a better 
prospect in the microbial control of brown plant 
hoppers. 

We are thankful to Dr, B, L. Brady of Common¬ 
wealth Mycological Institute, Kew, England for 
identifying the fungus and to the Head, Division of 
Entomology, Central Rice Research Institute, Cuttack, 
for providing facilities. 

Central Rice Research Institute, R. P. Srivastava. 
Cuttack 753 006, Orissa, India, P. Nayak. 

October 17, 1977. 

1. Rao, P. S., Curr. ScL, 1975, 44 (12), 441. 


LEAF f UNCTION HYPOTHESIS IN BANANA 
IN TROPreS 

There exist two different views on the relationship 
between' leaf produaion and flower ^induction in' 
banana: {i) a reasonably constant number of leaves 
emerge prior to floral initiation and {ii) the number 
of unemerged leaves inside the pseudostem at floral 
initiation is fairly constant. But both these views were 
based on the produaion of fixed number of leaves m 
toto. The total number of leaves produefed^ per plant 
majy vary, from 23 to 50, depending upion' cultivars^. 

But Summerville''^ formulated an arithmetical 
method of determining rhe bunch initiation by calcu¬ 
lating a value called ‘Ts”. He computed the bunch 
initiation involving the product of {a) the total 
expanded leaf area and leaf longevity, {h) the exposure 
of each leaf to sufficient hours of day light, {c) the 
mean temperature during the functional life of each 
leaf. When the prodect of the above (Ts) reached 
a threshold value the bunch is initiated. From the 
examination of the data of Summerville, bunch initi¬ 
ation ocdirs at Ts of 5*6 X 10^^. But he has not 
tried it in plants with different levels of leaves. 

Simmonids^ regards the Ts ooncept aa a etude 
measure of net assimilation or of some metabolic 
state. Barker and Steward^ do not favour this 
as a generally applicable hypothesis. However, Ts 
values have never been varied experimentally in the 
tropics. This paper deals with the attempt to find out 
the applicability of Ts concept in Poovan banana. 

The leaf funaion hypothesis was calculated in an 
experiment is Toovan’ banana in the-tropics at AgK- 
culmral College and Research Institute, Coimbatore, 


during 1974r-75, where different number of leaves 
like all, 6, 9, 12, 15 and 18 were maintained, to 
find out the efficacy of the Ts value in plants which 
maintained different number of leaves. Data were 
collected upto a stage in which the flower bud inida^ 
tion occurred irrespective of the treatments. The rela¬ 
tionship between the number of leaves, Ts value and 
the number of days taken for flower bud initiation 
have been calculated and furnished in Table 1. 

Table I 

Value of Ts in the cultivar Poovan 

Number 
of days 


Treatment Ts taken for 

flower bud 
initiation 


Ti 

maintaining all leaves 

5-5 X 108 

223 

Tj 

>» 


4-3 X 108 

230 

T. 

>> 

9 » 

4-5 X 108 

240 

T4 

>> 

12 „ 

5-4 X 1.08 

223 

T. 

99 

15 „ 

4*4 X 108 

228 

T. 

99 

1.8 

5-2 X 108 

238 


The highest Ts value, 5*5 X 10 ^ was observed in 
plants which maintained all leaves, where flower 
bud initiation occurred earlier than Other treatments. 
This was followed by plants which maintained twelve 
leaves (5*4 X 10*=»). The treatments T 2 and T 5 gave 
the lowest values of Ts, which obviously refleaed 
the delay in flower bud initiation. On the whole the 
threshold value of Ts was higher in plants which 
maintained larger number of functional leaves in 
Poovan banana. Prom the foregoing it is clear that 
the normal bunch initiation occurs at the Ts of 
5*5 X 10^, which is similar to Summerville 
(5*6 X 10^^). The Senior Author (O'.A.A.P.) is 
grateful to the I.C.A.R. for the award of a Junior 
research fellowship for carrying out this study. 

Horticultural O. Anchanam Alagia PlLLAi. 

Research Station, K. G. ShanmugavelU. 

Tamil Nadu Agric. 

University, 

Periyakulam 626 501, 

Tamil Nadu, December 2, 1977. 
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Operations Research. By Kanti Swarup, F. K. Gupta 

iuul Man Mohan (Sultan Chand and Sons, 4792/23 
Danyai^anj, New Delhi 110 002), Pp. xx+72S. 
Price: Us. 22*50 (Students Edition). 

B(,)ak.s on science subjects written by Indian authors 
aiul jniblished in India are welcome as they are likely 
to be comparatively inexpensive for the students, 
'rhis is one such text book on Operations Research 
(O.R.) covering almost all the topics comprising 
this discjpiae. On the opening page it is written in 
the brackets under the title 'Operations Research’ that 
it is a textbook for post-graduate students of Mathe- 
nutics, etc., while in prefade it is mentioned in the 
second para that the-'book encompasses the needs of 
the degree students of Mathematics etc. 

'rhere arc in all 24 Chapters, and two appendices 
in the book- The topics covered in sufficient details in 
these dJrapters include mathematical pre-requisites, 
linear programming (including transportation, assign¬ 
ment and routing problems, sensitivity analysis, dua¬ 
lity, revised simplex method), game theory, parametric, 
integer, dynamic -and non-linear programming, queueing 
theory, sequencing, inventory management, simulation, 
network saheduling by PERT/CPM, and information 
tlieory. In addition we have in this book an 
opening, chapter introducing the origin, nature 
and features of O.R., another chapter in which the 

-ft. . . . ■ 

0^ special topics such as linear fractional programming, 
goal programming, geometric progiraroming and 
stochastic programming are touched upon and a 
chapter of eight pages in which six cases are included. 
Appendix B is a collection of 187 problems set at 

• dilTcrent examinations of Indian Universities like 

Dellii, Roorkee, Bombaly, Poona, Agra, Meerut, 

Dibrugarh and Kurukshetra. The book also has a 
bibliography and index. Thus the authors have taken 
[uiins TO make this volume useful for students. 

(Certain errors have crept in the book. For example, 
( I j the definition of independence of two events 
(p. 58) is not correct. It is not that 'the occurrence 
of one event does not inflcence the occmrrence 
of the other’, but ‘does not influence ^he probabilk'^ 
of the O'dCLirrence of the other’ (2) The 'only’ appear- 
ing at the end of the statement of theorem 2*1 (p. 75) 
makes the statement wrong. (3) A simplex in one 
dimension is not a line as stated (p. 37) but a line 
segment, (4) It is not true that if X = g, then 
there is no queue (p. 434) but the queue explodes 
if \ ^ g. 


Certain terms occur without getting defined earlier. 
For eample (1) 'rectilinear’ in theorem 2T (p. 75)* 
Non-mathematics students may not know what it 
means. (2) The term event occurs in Setp 3 (p. 575) 
but it is not defined in section 20*2 (Basic Concepts) 
earlier. 

This book is not an exception to ones of this type 
in the matter of numerous printing mistakes. Some¬ 
times they become serious and hamper the progress 
of a new student especially when the book is addressed to 
students coming from a wide variety of disciplines |ikp 
mathematics, statistic, commerce, economics engineering 
and management. The instances of such printer’s 
devils are (1) a^ in place of a^ in the definition of 
basis set (p. 28), (2) the word ‘concave’ occurring in 
the statement of theorem 1-10 (p. 40). 

At places the treatment given in the book is un- 
nedessarily lengthy. Example’s of this type are (/) the 
introduction of the term reformulated L.P.P. and the 
consequent theorem 2*2 (p. 91;, and (H) the treat¬ 
ment of duality in article 4*2 (p. 167). Reviewer 
feels that the treatment of these topics as given, in 
Garvin’s book is ideal and beautiful. All the examples 
solved graphically in section 2*3 have the repetition 
of same sentences in the be^nning of the solutions. 
This could have been avoided. 

Economic interpretation of dual is not found in the 
book. If given, this and the consequent concepts of 
'shadow prices’ and ‘free commodity’ go a long way ^ 
in the understanding and appreciation of the duality 
in L-P. 

It is necessary to mention whether the conditions 
given for the activity to lie on the critical path 
(p. 575) are sufficient or necessary. In the treatment 
of PERT technique, it will be nice if the derivation of 
the formula t = ^ (4m -i- t^) is given. The treat¬ 

ment becomes cleaner if the earliest starting time 
and the latest start time are introduced with respea 
to the events (nodes) rather than with respect to 
activities.' 

The Chapter on cases will be very useful for the 
students as they can formulate the problems arising 
from the situations of the cases and solve them so 
that they will get a feeling, of handling the praaical 
situations. 

On the whole the efforts of the authors to serve the 
students by providing a low-cost text book with suffi¬ 
ciently detailed contents on various topics of O.R. is 
worth-commending. The authors have tried to make 
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the treatment systematic and reasonably exhaustive. 
The reviewer is sure that the authors will effect im¬ 
provements in mftn,y counts in' the subsequent editions 
of the book. 

V. G. Tikekar. 


Methods in Immunology: A Laboratory Text for 
Instruction and Reseairch, 3rd, revised, reset and 
enlarged Edition. By Justine S'. Garvey, Natalie 
E. Cremer and Dieter H. Sussdorf (W. A. Benjamin, 
Inc., Advanced Book Program, Reading, Massachu¬ 
setts 01867, U.S.A.) Oaober 1977, Pp. xxiii-J-545. 
Price: U.S. $ 27-50 in hard binding. 

. The format of the book is built as in the previous 
edition, around immunological principles. In all there 
are 48 chapters dealing with various methods 
employed in immunology and grouped into the 
follow!ing five parts : 

Part (i) Basic methods, (ii) Preparation of antigens, 
(ui) Preparations of antisera, (^V) Isolation of 
immunoglobulins, antibodies and their subunits, 
(i^) Immunological reactions. 

The first three parts of the book present, besides 
basic methods, special methods used in the prepara¬ 
tion of antigens and antisera. Various purifications 
and fractionation methods to isolate immunoglobulins, 
antibodies and their subunits are detailed in part ip. 
Techniques used to demonstrate immunological prin¬ 
ciples are assembled in part v, Immunological reac¬ 
tions. As compared to earlier editions, in part v. 


techniques which are less used today are deleted and 
newer ones like rocket elearophoresis and radi»immuQo- 
eiiectrophoresis are included. 

A separate chapter deals with the antibody forma¬ 
tion by single cells and their deletion by hemolysis in 
gel (Jerne Assay), hemolysis in monolayer (Kennedy 
Assay) and fluorescent antibody techniques. 

A greater emphasis is given for the study of cell- 
mediated hypersensitivity reactions. The in vivo 
methods for contact hypersensitivity, passive transfer 
of tuberculin sensitivity, and transplantation immunity 
are described in greater detail. 

A detailed discussion of the text is given depending 
on the complexity of the methodology described, so 
as to illustrate the fundamental concept, the basis and 
mechanism of the reaction involved and the signifi¬ 
cance of the results obtained. Thus, “Methods in Im¬ 
munology” not only gives a detailed step by step out¬ 
line of the methodology, which is upto-date, but it also 
helps even a beginner to think and understand the 
basis for these reactions. 

In the “Introduction to the Student”, an array of 
references to textbooks, methods books, monographs 
and proceedings of international colloquia, symposia 
and workshops are given so as to enable the student 
for further consultation. This book besides being a 
valuable experimental guide to students, will be a 
valuable addition to research libraries. 

Mrs. G. Vijaya Manohar. 
Dr. G. Ramananda Rao. 


NUCLEAR FUSION 


The Journal, NUCLEAR FUSION published in 
English, will present and disseminate scientific infor¬ 
mation on controlled thermonuclear fusion and related 
plasma physics, thus promoting co-operation among 
nations trying to obtain useful power from the con¬ 
trolled fusion of light nuclei. 

Papers covering the following aVeas are published: 
Plasma effedts, processes an'd phenomena relating to 
fusion research; Plasma production and heating; 
Plasma confinement, including magnetic and inertial 
systems; AppEcation of experimental and diagnostic 
techniques to high-temperature plasmas; Fusion reactor 
concepts, with special emphasis on fusion plasma 
behaviour. 

Recognizing that, by evaluating and condensing the 


published information in specific areas, critical reviews 
play a significant role in assessing the state of the art 
and are important for the advancement of Gintrolled. 
Thermonuclear Research knowledge all over the woild, 
NUCLEAR FUSION has an extensive programme of 
review abides on key subjects in fusion research. This 
programme aims at including certain areas of the con¬ 
trolled fusion field which are, at present, not precisely 
within the NUCLEAR FUSION general subject sefope. 

The annual subscription price for NUCLEAR 
FUSION 1978 (12 issues) is US $ 80-00. 

Further information can be had from: International 
Atomic TEnerg!y Agency, PUBLISHING SECTION, 
P.O. Box 450, A-lOll Vienna, Austria. 


7015/78. Published by Prof. M. R. A. Rao, Current Science Association, Bangalore-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 



ACID DEGRADATION STUDIES OF 2-AR0YL-3(2H)-BENZ0FTJRAN0NES AND 
3-PHENYL-4-HYDROXY COUMARINS 


M. L. MALIK AND S. K. GROVER 
Dclpm'tment- d[f Chemistry^ University of Delhi, Delhi 110 007 


ABSTRACT 

In an attempted add-catalysed rearrangement of 2-aroyl-3 (2H)-benzofuranoQes 

3 (2H)-ben2ofuranones and a^d carbo^a^Iid acids, 
have been found to be unstable to acid treatment and 
i.tg adc readily lo phenyl benzyl ketones. Mechanisms for the above degradations are discussed. 


JN an arternpted acid catalysed rearrangement of 2— 
arcryl-,> (2Id j -benzofurunones to 3-pheayl~4-iiy- 
droxy touniurins, 6-methoxy—2—(4—methoxybenzoyl) —3 
C2H )-benz()hiranone' (1) v/as refluxed with aqueous 
efhanolic sulphuric acid The product was a 

mixture (on ILC.) which on careful purification yielded 
two compounds A and B. Compound A, m.p. 120° 
showed carbonyl nt 1700 indkating its 3(2H)- 

benzofuranone nature; NMR (CDCl.j) : ^3*94 (s, 3H, 
-OCH.,); 4*67 (s. 21-1, ~0-CH.>-C-), 6-53-6^82 

II 

O 

(2Ji, Il-i and H-7); 7-63 (d, IH, J=:8Hz, H-4), 
revealed it to be 6-methoxy—3(2H)-ben2ofuranone, 
identity of which was confirmed by comparison with 
an authentic sample-. Compound B, m.p. ^180°, on a 
similar study was found to be 4—methoxybenzoic acid. 
Mtxlilication of the reaction, conditions failed tO’ show 
any sub.stanriiil formation of the desired products. It 
was then considered that 3—•phenyl-4—hydroxy couma- 
rins might be unstable under the reaction conditions 
and may cleave to give rise to other reaction products. 
'•, 4'—Di iiiethox.y-3~phen'y I—4—'^ydToxfycbumairinl^ (II) 
was next refluxed with aqueous ethanolici sulphuric 
acid (40%} and the procuress of the rea.c:tion studied 
otv TLC7 After 30 min, another spot (higher Rf) 
appeared. The reaction was dontinued till original 
spot disappearetl (22 hr). The product (UV, IR and 
NMR) revealed itself to be identical with 2-hydroxy- 
4—mcthoxyphenyl 4-methox'ybenzyl keton'e^ (III). This 
acid cleavage of 3-phenyl-4—hydrox'yeoumarins has 
been 'found to be of a general nature, as 7—methoxy— 
3—phciyyl—4—liSydroxy doumarin'^ (IV) on similan 
treatment gave 2-hydroxy^4—methoxyphenyl benzyl 
ketone’ (V). Incidently this is the first report of the 
acid degradation of 3--phenyl-4-hydroxy Coumarins, 
which is likely, tO' have been initiated by the protona¬ 
tion of the carbon’yl at position 2 followed by an attack 
of a water molecule to g,ive an intermediate (VI) 
(Scheme 1), Ring opening followed by decarboxylation 
of the resulting |^-keto alcid deriiwative (VII), would 
then give rise to phenyl benzyl ketone. 


Scheme-I 



H R = 0CH3 
IV R = H 




A search of literature showed that Bryant and 
Haslam-"* had reported the cleavage of 6—methoxy—2-' 
(2, 4, 6—trimethoxy benzoyl)-3 (2H)-beQ2o£uranone 
(VIII) to 6-methoxy-3 (2H)-ben2ofuranoae and 
1, 3, 5—t’rimethoxybenzene on treatment with alumi¬ 
nium chloride-dioxan or hydrochloric acid-acetic acid 
during their attempted synthesis of chromooo-(2', 3': 
3, 2)—behzofuran (IX) according to Scheme 2. 

This mechanism of Bryant and Haslam fails to 
explain the products, i.e. 6-mechoxy-3 (2H)-ben2o- 
furanone and 4—methoxy benzoic acid, now obtained by 
us during the acid rearrangement of 6-methoxy-2- 
( 4-methoxybenzoyl) -3 (2H) -benzofuranone (I). The 
above mechanism (Scheme 2) also seems improbable 
on the basis that (i) carbonium ion (X) (Scheme 2) 
has no stablizing factor, (ii) electrons on the oxygen 
of the carbonium ion (X) are more likely to be de¬ 
localised towards positive carbon and hence not reaSily 
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available for hydrogen bonding with adjacent hydroxyl 
group and (Hi) the medium of the reaction is acidic 
and hence attack by a hydroxide 'ion as proposed is 
very unlikely. 




X 

N/ 


HC0y^^>yDv,.C00H 

^~~j 

o 

'ir 

o 

1 




It is quite likely, however, that the carbonium ion 

(XI) formed by protonation of a-carbonyl in 6- 
methoxy--2~ (4-methoxyben2oyl) -3 ( 2H) -benzofura- 
none (I) undergoes rearrangement tO' carbonium'don 

(XII) (Scheme 3) because of the neighbouring group 
participation of the carbonyl group at position-3, 
situated at a favourable location for such an anchi- 
meric assistance. Carbonium ion (XII) then could lose 
a proton as shown to give an enol-benzoate (XIII). 
Further degradation of enol-ester (XIlI) In acid medium 
would give rise to 6—methoxy-~3(2H)-ben2ofuraaone 
and 4-methoxy.ben2oic acid. 

FuVther evidence of the degradation of 2-aroyl-3 
(2H)-ben2ofuranones according to the general pattern 
given in Scheme 3 has been obtained by reacting 6- 
methsxy-2-ben2dyl-3 ( 2 H)-“ben 2 ofurano'ne (XIV) 
under the conditions described above when 6-methoKy— 
3(2H)—benzofufanOne and benzoic acid were obtained. 


Scheme-3 



R 


R-QCi^ 

Products obtained by Bryant and Haslam^ in their 
attempted synthesis of clhromono-(2', 3' * 3, 2) — 
benzofuranone (IX) can also' be explained on' tho 
mechanism now advanced in Scheme 3. 6-Methoxyr-2— 
(2, 4, 6-trimethox‘y ben20tyl)-3 (2H)“ben2ofuranoa'e 
(VllI) would thus be expected to yield b-methoxy—3 
(2H)—benzofu'ranone and 2, 4, b-tnimethoxybenzoic 
acid. The latter is an unstable acid and is Icntown to 
degrade readily to 1, 3, 5-trimethoxy,benzene®^. 

1. Grover, S. K., Jain, A. C., Mathur, S. K. an^l 

Seshadri, T. R., hidian /. Chem., 1963, 1, 382. 

2 . Auwers, K. and Pohl. A., Liebigs\ Ann., 1914, 

405, 264. 

3. Boyd, J. and Robertson, A., J. Chem. Soc., 1948, 

p. 174. 

4. Badcock, G. G., Cavill, G. W. K., Robertson, 

A. and Whalley, W. B., Ihii., 1950, p. 2961. 

5. Bryant, R. and Haslam, D. L., 1967,, 

p. 1345. 

6 . Shuberr, W. M., Zahier, R. E. and Robins, J., 

'J. Am.. Chem. Soc., 1955, 77, 2293. 
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CYCLIC AMP AND CELL PROLJFERATION : A CATALOGUE OF POSITIVE 

CORRELATIONSHIPS 

R. KRISHNARAJ* 

Department of Biochemistry, All India Institute of Medical Sciences^ New Delhi 

Abstract 

A cataloyuc of divergent experimental systems which appeal for a direct relationship 
between the cellular cyclic AMP level and cell pnoliferation is presented. The multiplicity of 
these physiological target ce(Is, chemically diverse t;ypes of triggering agenlts used, the early eleva¬ 
tion* of cyclic AMP levels «and other evidences support such a diriecit relationship as a working 
hypfothesis as an alternative to an existing notion of inverse relationship between dyclic AMP 
and cell proliferation. (CAMP : Ar'enosine 3', 5'dyclic monophosphate.) 


rnHE current view seems to favour an ioiverse relation- 
^ ship between cell proliferation and (total) 
intracellular adenosine y, 5'~cyclid monophosphate 
(CAMP) levels (1, 2). This hypothesis is maimiy 
based on experiments conducted with established 
'normal’ or ’transformed’ cell lines in contisuous 
culture (1-3). However, a change in CAMP meta¬ 
bolism may be delated to the expression of viral 
genome rather than the effect of tlie agent or of virus 
in cultured cells tested (4). Some of the possible, 
but crucial factors for the behaviour of such ctells 
could be the genotiype, phjysiological state of the cell, 
modulation of CAMP-sensitive cellular proliferation 
control system (s) during long term adaptation to in 
vitro conditions of culture (5), etc, Hencie, the status 
of CAMP with respect to its role in cell proliferation 
deserves periodical reexamination. Tn doing so-, the 
scattered items of experimental evidences which suggest 
a reconsideration of the existing notion about this 
cyclic nucleotide’s role in cell pfoliferarion are 
catalogued. 

Emphasis has been placed on the low levels of 
CAMP at M(mitotic) phase of cell cycle (2). Is it 
not possible that low CAMP' levels at M phase could 
be ,due to the low cellular ATP (which is converted 
into CAMP by adenylate cyclase) content: in this 
phase (6)? Addition of serum to 3T3 fibroblasts in 
culture was reported to lower CAMP levels and stimu¬ 
late cell di\lision (3). However, working with Balb 
3T3 cells, Miller et al (7) were unable to omfirm 
such a lowering of CAMP levels before initiation) of 
cell proliferation. Furthermore, in many investigations 
extremely large, unphiysiological doses of CAMP (or 
its idibur^yryl derivative) have been found to inhibit 


* Present Address: Dr. R. KrishnaraJ, BVSe., 
MSc., Ph.D., visiting Assistant Professor, Chicago 
Medidal School, Dept, of Biochemistry, 2020, V. 
Ogden Avenue, Chicago, Illinois 60612, USA, 


cell proliferation. These results could be due to phar¬ 
macological effects or even due to some amount of 
toxicity. That CAMP level is low in cells which multi¬ 
ply fast (8) such -ais cancerous cells is not always true 
eg., the malignant liver cells have higher CAMP 
levels (9). The above counter observations warrant a 
major look at the inverse relationship hypothesis. 

Table 1 presents the siclient features of more than 
a dozen biological Systems which do not lend support 
to the inverse relationship hypothesis. To be more 
specific, an apparently direa, rather than inverse 
relationship seem to exist between CAMP concentra^ 
don and cell proliferation. Data from sudh observa¬ 
tions reveal an early activation of adenylate cyclase 
and elevation of CAMP levels during the triggering 
of a variety of cell populations, Initiatioa of cell 
proliferation accompanied an increase in adenylate 
cyclase activity, be it fertilization (10), immunization 
(11), lymphocyte transformation (12-18), plant or 
animan hormone induced activation (19^26) or carcino¬ 
genesis (9). Further analysis r'eveals the following 
striking features :— 

1. MiUtiplicity of spedes explored : The experi¬ 
mental siystems cover a wide range of living forms; 
they include sea urchin* eggs, plants and animals. 
Amongst the animal targets at least four species have 
been subjected to experimentation, 

2 . Diversi^ of target cells : Among the animal 
tissues, about ten organs have been utilized. The target 
cells include non-dividing (Go) cells (15. 10), too 
slowly dividing cells (21, 23) and normaIl|y dividing 
cell populations (12, 22, 27). 

,3. ■ Chefnically different stimulants \ The stimula¬ 

tory principles include plant and animal hormones 
(of low molecular weight), mitogens, carcinogens (9), 
and even intact cells. Amongst the half-a-dozen animal 
hormones, both short-acting {eg. isoproterenol and 
long-acting hormones {eg., estradiol), as well as 
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Table 1 

Biological systems exhibiting, early elevation of cyclic AMP level preceding cell proliferation 


Earliest titne 


Target tissue 

Triggering agent 

at which rise 
in camp 
level noted 

Observation 

made 

Species 

Reference 

I. 

hormones on animal cells 





1. 

Salivary gland 

Isoproterenol 

1 min 

in vivo 

rat 

21 

2 . 

Thymus cells 

Epinephrine* 

10 min 

in vitro 

rat 

22 

3. 

Adult liver 

(i) Hormonal mixture** 

30 min 

in vivo 

rat 

23 



(ii) Partial hepatectomy 

2 i hr 

in vivo 

rat 

23 

4. 

Uterus 

(i) Estradiol, 17 j3 

15 sec 

in vivo 

rat 

24 



(ii) Diethylstibesterol 

5 min 

in vivo 

rat 

24 

5. 

Oviduct 

Progesterone 

6 hr 

in vivo 

avian 

25 

6 . 

Prostate gland 







and seminal 







vesicles 

Testosterone 

8 hr 

in vivo 

rat 

26 




+ + 




II. 

MITOGENS ON lymphoid CELLS 





7. 

Spleen cells 

Phytohaemagglutinin 

10 min 

4- 

in vitro 

mouse 

12 




30 mjn 

-t- 

in vitro 

rat 

13 

8 - 

Peripheral 

do. 

*T 

2 min 

in vitro 

human 

14 


lymphocytes 


15 min 

in vitro 

human 

15 



Concanavalin-A 

1 min 

in vitro 

human 

16 

9. 

Thymocytes . 

do. 

15 min 

in vitro 

mouse 

17 

10 . 

‘ L ’ cells 

Anti-lymphocyte serum 

30 min 

in vitro 

mouse 

18 




-f + + 




III. 

GROWTH REGULATORS ON PLANT TISSUES 

- 



11 . 

AVENA Coleop- 







tile sections 

Indole acetic acid 

30 min 

in vitro 

Avena 

19 

12 . 

Tobacco Pith 







explants 

Cytokinesin 

10 min 

in vitro 

tobacco 

20 








IV. 

CELL-CELL INTERACTION 





13. 

Spleen cells 

Sheep erythrocytes 

2-5 min 

in vivo 

mouse 

11 



(antigen) 





14. 

Sea Urchin egg 

Sperm (fertilization) 

5 min 

in vitro 

sea Urchin 

10 

15. 

Lymph node 

Spleen cells (graft versus 

7 days 

in vivo 

mouse ‘ 

27 


cells 

host reaction) -f 

+ + 





* Alm3st similar results were noted when parathyroid hormone was used (ref. 50). 

*♦ A mWare of tri-iodothyronine, casein hydrolysate, glucagon and heparin. 
y^riod*'^^*°'^^ on phosphodiesterase activity was checked during the 10 min. enzyme 

-r Only adenylate cyclase activity was estimated. 

-T- -r No attempt was made to assay the change at an earlier time interval 
-f Maximum rise observed at 30 min. 
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naturul (eg., testosterone) and synthetic hormones 
diethjylstilbesterol) have been used. 

4. ^physiological Condition of experimental 
‘tissues : The cells and tissues were mostly normal and 
hence they may be expected to exhibit physiological 
responses upon experimentation. Observations have 
been recorded both in vivo and hi vitro. 

5. Vdidity (if results : Both adenylate dyclase 
activity, and levels of CAMP have been measured in 
majuirity of cases to ensure that there was an actual 
. elevation of intracellular CAMP levels. Cell prolife- 

ratian has been assessed by DNA synthesis, mitotic 
index and increase in tissue weight. 

6. Tiwe kinetics : Comparative studies have been 
made on the time kinetics of CAMP levels and cell 
proliferation in majority of instances. An early eleva¬ 
tion of CAMP level occurred within minutes and had 
alwLxys preceded the S' and M phases of the cell cycle. 
For example, elevation of CAMP levels took place 
within 15 sec, 1 min, 5 min, 10 min and 15 min in 
uterus stimulated by estradiol (24), in salivary gland 
cells -triggered by isoproterenol (21), in sea urchin 
egg fertilized by sperm (10), in thymocytes acted upon 
by cpiinephrine (22) and in llymphocytcs aaivated by 
mitogens (15) respectivcliy,. DNA synthesis and cell 
division became evident only after several hours or 
d:;ys have elapsed. The stimulated ciells underwent 
at least one division as in the case of isoproteremol 
induced .salivary gland cells (21), or many rounds of 
division as in the case of mitogen induced lympho- 
oyte prolif’crarion (2S). There were systems however 
which showed a sluggish response in the alteration of 
CAMP levels eg., avian oviduct (25). 

Carcinogenesis is ’yet another model for cell proli- 
feratic^n. It was reported that adenylate cyclase activity 
was higher in Gross virus induced leukemic mouse 
thymus (29). In chemically (cthioni-n'e) induced rat 
hepatomas, a higher level of CAMP has been observed 
(9). Similarly, in 3', 2'-dimcthyl“4^amino biphenyl 
induced adenocarcinoma of the rat mammary 
vgland a higher activity of adenylate dyclase was noted 
(30). However, attempts were not made in both the 
cases to estimate the CAMP level sufficiently early in 
the time sequence of experimentation. 

In the mitogen-lymphoCyte model, an! elevation of 
CAMP content was observed 1 min after the addition 
of the mitogen and this precedes DNA synthesis 
which starts only after 24—48 hr (14, 15, 16). After 
triggering the cell, CAMP levels may fluctuate or 
■,fall. The question is whether such a fall is crucial 
Once^ the triggering process has been initiated. There 
• could be more than one explanation for this fall. 
Elevated CAMP level can autoregulate itself by indu¬ 


cing the synthesis of CAMP—phosphodiesterase, there- 
by lowering intracellular CAMP levels (31). In 
addition, an alteration of intracellular pool of effeao-r 
metabolites (ions, nucleotides, etc..), a phenomenon 
commonly observed in activated cells could in rum 
affect the CAMP levels by influencing adenylate 
cyclase or phosphodiesterase acrivities (32). 

In addition to the systems presentel in Table I, a 
direct relationship between the activity of adenylate 
cyclase and rare of growth maij'’ be observed during 
the early exponential growth phase of Morris hepa¬ 
toma cells (33), and testicular fibroblasts (34). It 
is already known that beta adrenergic receptor activity 
IS closely associated with the adenylate cyclase system 
(35). There is some circumstantiaL evidence showing 
that beta adrenergic receptor stimulation way serve 
to trigger the haemopoietic stem cells, into the cell 
cycle (36j. Apart from the clear-cut demonstration of 
the ability of isoproterenol to elevate CAMP level 
and induce cell proliferation in salivary glands (21), 
studies conducted on the in vivo effect of isoproterenol 
in mouse kidney (37) and rat heart (38) as well as 
the folate effect on the kidnV (39) support the same 
idea. Moreover, low doses of exogenous CAMP (or 
Its dibutyrl derivative) itself was shown to have a 
positive effect on cell proliferation in chick embryo 
fibroblasts (40), lymphodytes (15, 41, 42), Hela 
cells (43), mouse leukemic cells (44), melanoma 
cells (-i5), rat lens cells (46) and rat hepatocytes 
(47). , ' 

Finally, nwaniy of these findings satisfy most of* 
Southerlands postulates (48) to suggest a '^second 
messenger role of CAMP for chemical agents which 
trigger cell proliferation: (a) activation of adenylate 
dyclase in broken cell preparations (22) and dose- 
responsiveness (15, 21); (^) early aaivation of 

adenylate cyclase activitly/CAMP levels before cell 
divisioa (Table I); (c) potentiating effect of theo¬ 
phylline (14, 21, 22, 26) and (d) mimicking effect 
of exogenous CAMP to a certain extent (15, 26, 41). 
Although the hormones and mitogens may influence 
the CAMP system after an' (allosteric ?) interaction 
with their respective ’Teceptors”, the precise link 
between the trigger and CAMP system is not clear in 
certain cases, carcinogenesis, partial hepatectomy, 
fertilization' etc. In such cases and in systems which 
require a long lag period for the elevation of CAMP 
levels, some other molecule (signal) may serve as a 
link. " • 1 

When viewed oollectively, the biochemical genera¬ 
lity of the above observations—^whkh cannot be dis¬ 
carded easily- -stands against the universality of • the 
inverse relationship hypothesis (1-3). The present 
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analysis neither invalidates the latter ( 1 - 3 ) view, not 
it disapproves the role of CAMP in the regulation of 
cell proliferation. It warns against a broader genera¬ 
lization of the inverse relationship observed mostly 
with ‘cultured” cells and such a relationship may not 
be applicable to all living systems. Furthermore, the 
analysis suggests a direct relationship between CAMP 
level and cell proliferation induced by certain hor¬ 
mones, mitogens and perhaps also by carcinogens and 
intact cells. 
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NEUROENDOCRINE REGULATION OF SUCCINIC DEHYDROGENASE ACTIVITY JN JHE 
INDIAN APPLE SNAIL PILA GLOBOSA (SWAINSON) 

R. CHANDRA MOHAN NAIDU. C. SREERAMULU CHETTY, P. ARUNA, Y. SRINIVASA REDDY AND 

K. S. SWAMI’* 

Department of Zoology, Sri Venkateswara University, Tirup^ti 517 502 (A.P.) 


Abstract 

In a preliminary, study of the neuroendocrine regulation of succinic dehydrogenase activity 
in Pila globosa (Swainson) it was found that two distinct principles arc emploSred to regulate 
the enzyme activity during active life and aestivation—one prbmotcs the SDH activity and is 
mainly localized in the cerebral ganglia of active .snails and the other inhibits the enzyme acti¬ 
vity and is present in cerebral, pleuropcdall and viscierai ganglia of aestivating snails.' 

. Introduction 


E arly investigations of Holtz and von Brand. 

(1940)’ have implied the existence of some sort 
of control in the metabolism of molluscs. Meenakshi 
(1956)- has shown the injection of cerebral ganglia 
extracts from aestivated snail decreased the oxfygen 
consumption in active Pila virens. However^ studies 
on metabolic regulation in molluscs are quite 
meagre*"^™^^^ as most of the studies were concentrated 
on the regulation of cardiac actmty,5’3 vitello- 
genesisV^, ovulatson'^*^"-^^ growth and reproduction-* 
and cell diflferentiation--. 

The present investigation aims to study the neuro¬ 
endocrine regulation of succinic dehydrogenase (SDH) 
activity by different ganglia of active and aestivated 
Pila globosa (Gastropoda, Mollusca) with special 
reference to digestive- gland and fooc tissues. 


* All correspondence shall be addressed to: Prof. 
K. S. Swami, Head of the Zoology Dept., S. V. Uni¬ 
versity, Tirupati' 517 5’0'2 (A.P.). 


. Materials and Methods 
Freshly collected snails were stored In aquarmrti 
tanks and fed ad libitum with Hydrilla and Vallisnaria 
an'd ustxl for experiments on the next day. A batch of 
snails" were induced to aestivation as described else¬ 
where-'*, for a period of six months. About one 
hundred snails were used in the present study. Cere¬ 
bral, plcuropedaJ and vi'isceral ganglia of aaive and 
.'testivated snails were carefully isolated in cold and 
the like ganglia were pooled. One per cent hoir'io- 
genate was'prepared in 80^6 ethanol and centrifuged. 
Th?r.clear 0*2 ml of supernafant was injected into 
each separate active sn'ail. Control snails received 0*2 
ml of 8096 ethanol only. The animals were sacriffeed 
at 15, 30, 60 , 120 and 180 minutes and the foot and 
midgut gland tissues were excised, and used for the 
enzyme assay. Succinic dehydrogenase activity was 
estimated by the modified method of Nachlas et at 

Results and Discussion ' ' *■ 

In the midgut gland of active animal, the SDH' has 
shown- more pronounced response to the cerebrai 
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ganglia extract than pleuropedal and vlsceiai 
(Fig. 1). By. 30 minutes, the SDH activit !7 letd 


SDH 



Fig. 1. SDH activity in the midgut gland of aaive 
snail Pila globosa: eftedt of cerebral, pleuropedal and 
visceral ganglia extracts of active and aestivated snails 
pn enzyme activity. Enzyme activity in experimentals 
shown as per cent change over control. 

showed an increase of 450% over the controls, which 
later on gradually decreased and returned towards the 
control level in about 3 hours, due to the effect of 
cerebral' ganglia whereas the pleuropedal and visceral 
ganglionic extracts showed elevations of 230 and 
150% respectively in 30 minutes which later on 
gradually showed a decrease reaching the control level 
in about 3 hours. Thus the cerebral ganglia of active 
animal appear to exercise a distina activating effect 
than the other two ganglia. 

Cdntraiiy to this pattern of increased en 2 fyme act!-’ 
vity, the administration aestivated snail ganglia extracts 
showed an inhibitory tendency by all the three types 
of ganglia, while visceral ganglia elicited somewhat 
higher inhibition than the cerebral and pleuropedal 
ganglia, in general. Ir is likely that the activating 
principle of the aaive snail ganglia is neither present 
cor synthesized in the aestivating snail ganglia. 


In foot tissue, the SDH response to the adminis¬ 
tration of ganglionic extracts v.'as different (Fig. 2j. 

SDH Foo-i 



Fig. 2. Effect of active and aestivated snail ganglia 
(cerebral, pleuropedal and viscltral) extracts on the 
SDH activity of foot tissue of active snail PSia glo-> 
hosa. Enzyme activity shown as per cent change 
in experimental over control. 

In general, there was inhibition of enzyme activity by 
the active snail ganglia extracts till one hour, How- 
evetj there was an increase in the enzyme activity at 
two hours and the increase was significant in. the case 
of cerebral ganglia only. Later, the enzyme activity 
decreased and the per cent decrease was between 60 
to 90 for. all the three ganglia ftoni active snails. 

The administration of aestivated snail ganglia 
extraas showed a marked inhibition of SDET activity 
throughout the temporal sequence. However, the 
inhibition was not consistent till one hour and there¬ 
after the nhibition steadily increased in response to 
all the three types of neitronal extracts. Evidently, the 
inhibitory effect is more pronounced in' the case of 
aestivated snail ganglia extracts than those of active 
snails. 

'' In the present stedy, a significant feamre is that, in 
both the midgut gland and foo tissues, the extracts of 
all the three ganglia from aestivated snails have inhi¬ 
bited the SDH activity throughout the time course of 
the experiment. Of all the three ganglia from active 
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snails, the cerebral ganglia seem to have a major 
role in the regulation of oxidative metabolism of 
the snail. On the ocher hand, the aestivated snail 
ganglia not only lost the activating principle but also 
synthesized an inhibitory principle. 

Though . the response was different in the SDH acti¬ 
vity of foot, the cerebral gangli?i extract of active 
animal had shown about 50% increase in the later 
period of the temporal sequence. Thus', the cerebral 
ganglia seem to be the major site of s'ynthcsis of a 
principle which promotes SDH activity, in the active 
snail whereas the inhibitory agent seems to be pre¬ 
sent almost in equal proportions in all the three 
ganglia of the aestivated snails. 

Barlier observations on the enzyme aaivity have 
shown that SDH activity decreases significant^ during 
aestivation in Pila globdsa-^'^'^ and the present in¬ 
vestigation adds credence to their contention and 
shows that the decreased SDH activity during aestiva¬ 
tion may be due to the neuro endocrine factors elabo¬ 
rated in the ganglia of the nervous system. Injections 
of cerebral ganglia extracts have decreased the oxygen 
cbnsumption in Vil<t virens^. Based on the observations 
of Meenakshi-, in addition to his own observations, 
Raghupathirami Reddy-^ had suggested that rh" 
inhibition of SDH activity may be due to a steroid 
hormone. There is good evidence that the steroid 
hormones inhibit the oxidative enzyme^s and electron 
transport-^. 

In Pila globosa, steroid hormones may be the likely 
candidates as the principles in question have been 
extracted in 80% ethanol in' the present studjy and 
the concept gains further support in the light of 
Meenakhi’s- observation that the sterol concentration 
increases ten fold during aestivation in the cerebral 
ganglia of Ptht vwens. 

Thus, the present preliminai^ investigation has 
revealed the operation of two distinct types of neuro¬ 
endocrine principles (probably steroid in nature), to 
regulate the SDH activity, during the active and 
aestivated life of the Indian apple snail, Pil<t globosa 
—the activating principle mainly loc'allzed in the 
cerebral ganglia of active snail and the inhibitory 


prin/Jiplc almost uniformly, distributed in all the three 
ganglia tested from the aestivated animals. 
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SOME CYTOGENETICAL ASPECIS OF GENUS TRICHURIS (NEMATODA)* 

; . USHA GOSWAMI 

Natio 7 jal Institute of Ocemtography, Dona Paula 403 004, Goa 

Abstract 

Karyological studies have been made during mitosis and' meiosis on three speoies of 
genus Trichuris^, viz., T. o vis, T. ghh/Josa ^nd T. tricbura. l^hey‘^how a diploid sumbcr of 
6, 6 and 7 and haploid number of 3, 3, and 4 chromosomes respectively. The sex-mechanism 
‘is of the XY-rype in the former two species and XO-type in the last species. 

In T. ovis and T. glokulosa in addition to the normal chromosomal set of the diploid 
■ . complement there have been observed 2 small supernumerary chromosomes. These chromosomes 
divide equationally during mitosis and post redutionally during meiosis. Their role and possible 


mode of origin has bees suggested and discussed. 
Introduction 

TN Super family Trichuroidea (Nematoda) chromo- 
■*“ some number has been earlier reported in.3 species 
('Walton, 1923 and Sharma et al., 1968). During rhe 
present investigations Trichnm trichiura, Trichnris 
oris and Trichuris globtdosa have been studied for a 
comparative mitotic and meiotic behaviour of the 
chromosomes in the genus Trichuris. Trichuris tn- 
chiu^ra is an addition to the existing karyological data 
on this super-family. 

Material and Techniques 
The specimens of Trichuris Prichiura, Trichuris 

ovis and Trichuris globulosa. were procured from the 
intestine of monkey, goat and sheep respectively. The 
specimens were collected and dissected is Ringer’s 
solution (NaCl = 0*65 g, KCl = 0*025 g, CaCU — 
0*03 g and H.>0 = 100 ml). The male gonads were 
fixed in acetic alcohol (1 : 3) and stained with 
Gomori’s haematoxylin. Permanent slides were pre¬ 
pared by the quick freeze method (Melander and 
Wingstrand, 1953). Figures were drawn with the 
help of a came'ra lucida. 

Observations 

(a) Behaviour of mitotic and meiotic chromosomes in 
the genus Trichuris : 

During mitosis and meiosis in Trichuris trichiura, 
T. ovis and T. globulosa,, the chromosomes go through 
rhe usual stages of interphase, prophase, metaphase, 
anaphase and telophase. In mitosis, studied from the 
spermatogonial divisions, the chromosomes are acro¬ 
centric. They are small in size varying bemeen *31- 
1*81 g and are rod-shaped. The largest pair in 
T. Prichiura is the longest of all the other chromo¬ 
somes amongst these 3 species (Fig. 16). This pair 


* This work was carried out at Department of 
Zoology, Punjab University, Chandigarh and compri¬ 
ses a part of the approved Ph.D. thesis, 


sometimes reveals the presence of a small arm of the 
acrocentric chromosome. In T. ovis and T. globulosa, 
the chromosomes arrange themselves on the metaphase 
Ijplate in a radial fashion (Figs, 1 and 7, Ph. A and D). 
jAt anaphase the chromosomes divide equationally. 

; Meiosis I is reductional and meiosis II is equational. 
.The chromosomes show an acrocentric nature. At 
diplotenc chiasma formation takes place and the meta¬ 
phase bivalents reveal the two pairs of sister-chromatids 
seperated by a terminal chiasma (Figs^ 2, 8 and 17). 
At metaphase 11 again, usually the sister-chromatids 
in a chromosome are visible (Figs. 3, 9 and 10). In 
T. trichiura, the two sister-chromatids of the longest 
pair show a longitudinal split in their longer arms 
alone. This chromosome then reveals, 4 half-chroma¬ 
tids held together at the point of the centromere and 
the short arm of the adiocentric chromosome continu¬ 
ing further as such (Figs. 18 and 19)- At metaphase 
il, in T. ovis and T. globulosa, siscer-cM'omatids of 
one of the chromosomes show precocious movement 
(Figs. 9 and 10'). 

Anaphase Il'is equational for all the chromosomes in 
alf-the three species (Figs. 4, 5, 11, 12, 20 and 21, 
Ph. C). 

ih) Chro7?i6some number: 

The chromosome numbeV in Trichuris trichiura, 
Triohi'ris ovis and Trichuris globulosa is given in 
Table I. ■ . 

(c) Sex-mechanisrn : 

In Trieburii trichiura^ the sex-mechanism is of the 
XO—XX type, the sex-chromosome is small rod- 
shaped. In the remaining two species, i.e., Trichim^ 
ovis and Trichuris globulosa, however, it is of the 
XY-XX type and the sex-bivalent cannot be distin¬ 
guished. 

(d) Suprenrmerary chromosomes (Figs. T to 16 and 

Table II) : 

In T. ovis and T. globulosa, in addition to the 
normal complement of 6 chromosomes {2ri), 2 small 
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Figs. l~21. Figs. 1-6. Trieburis ovis. Fig. 1. Spermatogonial metaphase showing 2 supernumerary thromo- 
somes (arcow). Fig. 2. Metaphase I showing an' early disjunction in one of the bivalents and 2 supernu¬ 
merary chromosomes (arrow). Fig. 3. Metaphase 11 with 2 supernumerary chromosomes (arrow). Fig: 4. 
Late anaphase IF, supernumerary chromosomes showing a reductiional division (arrow). Fig. 5. Late anaphase 
11, showing 2 supernumerary chromosomes at the same pole (arrow). Fig. 6. Spermatid with 1 supernumerary 
chromocomes (arro v). F'gs. 7-15. Trieburis gMulosa-/Pig, 7. Spermatogonial metaphase showingr 2 super¬ 
numerary chromosomes (arrow). Fii. 8. Metaphase I showing 2 supernumerary chromosomes (arrow). 
Figs. 9 and 10. Metaphase 11 showing an early separation of sister chromatids of a chromosome and 2 super¬ 
numerary. chromosomes respectively (arrow). Fig. 11. Late anaphase 11 showing reductional division* of 
supeenumerary chromosomes. Fig. 12. Late anaphase I'l showing random division of suprenumerary 
chromosomes (arrow). Figs. 13-15. Spermatids showing 2 supernumerary chronaosomes, I-supeifnumerary 
chrofosome and no supernumerariy chromosome (arrows). Figs. 16-21. Trieburis trichura Fig. 16. 
Spermatogonial metaphase. Fig. 17. Metaphase I. Figs.18 and 19. Metaphase II showing 4 and 3 chromosomes 
respectively. Figs. 20 and 21. Anaphase IT with 3 and 4 chromosomes respectively. 


supernumerary chromosomes have also been encoun¬ 
tered in some cells of certain* individuals. There, 
number 2 is quite constant in T. ovis but in T. glo- 
hulosa rh^re. is a slight variation so that plates with 
a single or without any supernuinerary, chromosome 
have also been observed (see Table I) ■ These chromo¬ 
somes divide equationall.y at meiosis I but meiosis II 
is invariably reductional (Figs. 4 and 11, Ph. B asd 
C). In a few cells, they show random distribution at 
^anaphase II (Figs. 5 and 12). 


Discussion 

Chromosome number in Triehuroidea 

Taxonomically, Trichuroidea has been known h'/ 5 
famiilies namely, Tridhosomoididae, Trichuridae and 
Trichinellidae but only, the former two have been 
studied karyologically. 

Trichosomoides erassicauda, the only representative 
of Trichosmoididae known both cytologically and 
taxonomically, has a haploid number of 4 chromo¬ 
somes (Walton, 1923). 
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■ ■ . .. 1 ;:: 

Ph.^ A-D. a, two gonial metaphas^’ cells ot 
T. ovts. B, Anaphase I (T. ovis ), arrows show pos:- 
rion of the 2 supernumeraries at one pole. C, Anaphase 
n (T. ovis) y showing reduction division of the 
supernumeraries (arrows). D, Gonial metaphase 
(T. glokiilosa) arrows show position of the two 
supersumeraries one can be seen quite clearly. 


Current 
Science 

In family Trichmidea, studied presently, all the 3. 
species belong to the same genus Trichurh, 7. ridhhir]s. 
trichiura has a haploid number of 4 chromosomes 
and the othcT two namely. T. ov/s and T. glohuhsat 
has haploid number 3 of the normal complements, 
plus 2 supernumerary chromosomes. Four is suggested 
to be the basic number in this super family and pre¬ 
sence of supernumerary chromost)mcs is a step 
towards evolution. It is discussed separately below. 

Supernumerary chroitwsomcs in the genus Trichuris 

Amongst animals, the supernumerary chromosomes 
have so far been reported in two species of Turbellarift 
(Melander, 1950) and in quite a number of insect 
orders (Wilson, 1907; Stevens, l908 and 1912; Makino 
et al.^. 1938; White, 1949, 1951 and 1954; Ray 
Chaudhuri and Manna, 1952 and Prasad,, 1958). 
These elements are generally cha.racceriscd by their 
smaller size and hetcrochromatic nature (White, 1954). 

The supernumerary, chromosomes reported in 
T. ovis and T. globulosa are extremely small in size 
and show a differential staining behaviour. They have 
been encountered in the gonial iretaphase cells also but 
their presence is more conspicuous in the meiotic meta- 
phase and anaphase stages when they reveal positive 
heteropycnosity. TJiey are usualliy 2 in number during 
gonial and metaphase I stages. They show more 
constancy in number and meiotic behaviour in T. ovis 
than in 'T. glohuhsa. It seems that in the former 
species these supernumerary chromosomes have stabi¬ 
lised themselves whereas in the latter species they are 
still under the evolutionary dux. 

•The possible .origin of these supernumcrarics in 
the genus Xrichuris seems to be from the sex-chromo¬ 
somes. As mentioned earlier, the diploid number of 
chromosomes in one of the species of this gcnu.s 
(T. trichiura) is 7. Similar is the diploid number 
of Tridh-osomoides crassicauda (Walton, 1923), a 
number of the closely allied family. By comparing the 
karyotypes of all these species, what is missing in 
T. ovis and T. glohuhsa (norm^i'I 2^7 r= 6) is the 
smallest X-chromosomc. It seems that by some sort 
of chromosomal rearrangement between the sex-chro¬ 
mosome and the autosomes, these supcrmimeraries 
have originated. White (1954) has suggested a simi¬ 
lar mode of origin of the cupernumclraries iji general. 

The regularity of meiotic behaviour , in T. ovis and 
T, ghhulosa at least ensures one thing that these 
supernumeraries are not deleteribns' or parasitic in 
their nature (Ostergren, 1945 and 1947). They may 
be, on the other hand, playang significant roles in the 
genetic systems of these animals. 
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Table I 


Chromosome number and sex-mschanism in the species investigated 


Species 

In 

Metiphase I 

Metaphase II 

Sex-mechanism 

1. Trichuris trichiura 

7 

4 

4, 3 

xo~xx 

2. Trichuris ovis 

6 + 2* 

3 + 2* 

3 + 2*, 3 + 2* 

' XY-XX 

3. Trichuris globidosa 

6 + 2* 

3 + 2* 

3 + 2*, 3 + 2* 

XY-XX 


* Sjparnum^rary chromosomes. 


Table II 

Percentage of cells showing the number and behaviour of chromosomes at the various stages of meiosis 


M2t2ph2.se I 


Metaphase II 


Species 


1 * 


2 * 


Anr.phase II 

Reduction Random 
division division 


Spermatid:^ 


Trichuris ovis •. 50% 

Trichuris globidosa \sy. 30% X T/, 


* Naniber of supernumerary chrcmoscmes. 
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PHOTOGRAPHS OF TYPE SPECIMENS OF INDIAN PLANTS 


The Botanical Survey of India has started procuring 
photographs of type/authentic specimens of Indian 
Plants held in the ‘Red Covers' in the Herbarium of 
Ro'yal Botanic Gardens, Kew, U.K. 

In order to- make prints of these photographs avail¬ 
able to honafide workers in plant taxonomiy, arran’ge- 


ments have been made to make prints in the size 
16*5 cm X 21*5 cm (O-l" XSF') available at a cost 
of Rs. 10/- only for each print. Requests for photo¬ 
graphs indicating purpose, may be sent to the 
Director, Botanical Survey of India, P.O. Botanic, 
Garden, Howrah-71103. 
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STUDY ON FORWARD SCATTERING OF 

meteor bursts 

Myriads of meteors have been, entering out atmos¬ 
phere incessantly from all directions. Most of them arc 
completely burn by the heat produced from frictional 
forces at a height about 100 Km. This relatively small 
zone of meteoric region is due to the rapid change of 
air density over the said range. On destruction, the 
meteors produce highly ionized trails (ionisation of 
the order of lO^^ to 10^^ electrons per meter). These 
trials are able to reflect and scatter the lower part of 
f 30-100 MHz I VHP spectrum. The strong signals 
reflected from the trails are called as meteor bursts. 
The rate of arrival of meter bursts, their diuHrnal and 
seasonal variation,, and variadon of duty cycle (frac¬ 
tion of time the signal amplitude remains above a 
nxed level ) were studied in detail by Radar and 
Forward Scatter technique^. The characteristics of 
meteor bursts vary w’irh geographical position, direc¬ 
tion and length of transmission path and other system 
charaaeristics. 

Investigations w*ere carried out during Oct. 1974 to 
Xov. 19“’5 betw’een Dehra Dun and Waltair (Great 
circle distance 1533 Km), jointly by the Defence 
Electronics Applications Laboratory, Dehra Dun and 
the Andhra University. Waltair, to smdy some cha¬ 
racteristic of the meteor bursts by forward scatter 
technique. 

One VHP Transmitter (Power 100 W and opera¬ 
ting frequency of 48-2 MHzj w^as located at Dehra 
Dun, The antenna used was a 6 element yagi with 
about 10 db gain and 60° half powder beam width. 
Continuous transmissions of CW was made every 
second half of each hour, round the clock, for a period 
cf one year from Oct. "'4 to Nov. 75. 

The forward scattered signals were received at 
Waltair by a VHP Receiver. This w^as a crystal con¬ 
trolled, double conversion superheterodyne receiver 
with gain about 100 db and 3*0 KHz bandwidth. The 
receiving antenna was similar to the transmitting 
antenna. The detected output was recorded on paper 
-charts suitibfy calibrated. • 

Results 

Diurnal Variation 

The r..te of arrival of meteors varies from hour to 
hour. In the morning hours when the earth is moving 
amaras the apex of the orbit, it catches up even slower 


meteors. 'While in' the evening hours, only the ineceors 
with higher velocities can overtake the earth's atmos¬ 
phere. As a result the arrival rate of mctcor.s is more 
in the morning hours than in the evenitig hours. 
This is evident from Fig. 1. The quanctcy of 



Fig. 1. Mean diurnal variation of hourly burst rate 
meteors for Nov. 74r-Oct. 75. 


diurnal variation changes with gieographical position 
and ranges from 2 to 6. 

Annual V4riatton 

The annual variation of meteors arrival rate is 
expected from the tilt of the earth's atmosphere and 
the particular space distribution of radiants of sporadic 
meteors. Thie minimum occurs generiilly around 
February and maximum around July. Somewhat 
different results have been noticed in this exxierinicnt. 

The weekly averages of half hourly, rate of meteor 
bursts are shown in Fig. 2. Here though the arrival 



rate of meteors is low in February, the lowest occurs 
around Apri and there is a maximum in between. The 
discrepancy may be due to the fact thait the year 1974 
was passing thsough the sunspot minimum. The non- 
uniformity o-f shower rate and the planetory position 
may also have some effect. 
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Fig. 3. Diurniil variation of percentage duty cycle 
averaged over eleven months. 



Fig, i. Annual variation of percentage duty cycle. 



Fig. 5. Histogram of percentage distribution of 
meteor burst of different duration. 

D/ny Cycle 

I’he fraction of time the echoes remain above a 
present value (Threshold) is defined as duty cycle, t 
This varies with the threshold selected and also with 
days and months. In this experiment signals • above 
2 gV were taken into consideration. The diurnal 


variation of duty cy.cle over a period of eleven months 
is depicted in Fig. 3. This (like that of the bursts 
rate) clearly shows a maximum in the early morning 
and a minimom in the evening hours and is 
more or less sinusoidal in nature. The range of 
vaiTation is from 2 to S. The annual variation of 
duty cycle shows a maximum value near Mar.-Apr. 
and a minimum around February (Fig. 4). The range 
of variation is about 3*5%. 

The duration of meter busts varies from a fraction 
of a second to many seconds but more than 95% of 
bursts have duration less than 5 seconds. The distri¬ 
bution of duration of echoes of duration less than 5 
seconds is shown in Fig. 5. All the above results were 
obtained by studying one second bursts only. 

The resuits give a quantitative idea of the important 
characteristics of the meteor burst propagation which 
are essential for design of a meteor burst communi¬ 
cation system. 

Defence Elearonics D. K. Gangopadhyay. 

Applications Laboratory,, 

Dehra Dun, 

October 22, 1977. 

1. Papers (12 numbers) on meteor burst com¬ 

munication, Proc. IRE^ 1957, 95, 1642, 

2. Rao, B. R., Rao, M. S., Ratnam, S. R., Rao, 

D. A. V. K. and Rao, E. B., Indian Journal of 

Radio and Space Physics. 1975, 4, 99* 

3. — —, —, —, IbU., 1976, 5, 103. 


SYNTHESIS AND STRUCTURAL STUDIES OF 
TETRATHIOCYANATE COMPLEXES WITH 
FIVE MEMBERED RING MOLECULES 
AS LEWIS BASES 

Recently^’ we have studied the effect of six irem 
bered ring ligmds towards the mode of thiocyanate, 
bondmg in tetrathiocyanite complexes. It has been 
pointed out that the mode of thiocyanate bonding 
depends upon the nature of the ligind and metal. 
In the present communication we are presenting the 
synthesis and structural stuaies of some new bimetallic 
tetrathiocynate complexes with five membered ring 
ligands having multisites of bonding. ^ •' ' 

Synthesis of the complexes and physical measure¬ 
ments were made as described earlierh^. These 
complexes have been characterized by elemental ana¬ 
lysis, naolar conductance, magnetic moment and 
infrared spectral studies. Elemental analyses indicate 
' the complexes to be of the type CuM (NCS)4 x L 
[M == Cd (II), Hg(Il) = 2, 4 and L = Thiozolidine- 
hione (tzt), thiohydantoin (thn) and Ethylenethiourea 
(etu)]. To establish the structure of the complexes, 
group theoretical calculation have also been performed, 
treating ligands as points (3). . .. . 
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Table I 

Amlytical molar conductance and Magnetic Moment data 


% Copper % Metal % Nitrogen % Sulphur 
micd) 


Complexes 

Colour 

M.P. 

fC) 

cal. 

obs. 

cal. 

obs. 

cal. 

obs. 

cal. 

obs. 

■ f^ett 

(B.M.) 

AM in ace¬ 
tone (cm“) 
mho/molc) 

(etu)j Cu(NCS), 
Hg(SCNX 

Yellow 

105 

8-8 

9*0 

24*4 

23-9 

15*9 

15*4 

27-3 

25-9 

1*75 

25-5 

(etu)a Cu (NCSla 
Cd(SCN)j 

Yellow 

120 

10*3 

9*7 

18*1 

17-7 

18*1 

18-0 

31*2 

30-8 

1*78 

24*8 

)(tzt)a Cu (NCS)s 
Hg (SCN)< 

Green 

220 (d) 

8*5 

8*0 

27*2 

26*9 

11-4 

11-0 

34-9 

24-3 

1*87 


[Cu(tzt)4)]-+ 

[Cd(NCS)^]- 

Yellow 

145 (d) 

7*1 

7*0 

12*6 

12*1 

12-0 

18-0 

45-0 

45-0 

1*70 

92-5 (1 :1) 

(SCN)a Cu (NCS), 
Hg (thn)a 

Yellow 

170 (d) 

8*9 

8*6 

27*4 

27*2 

15-4 

14-9 

26-4 

26-3 

1*74 

30-0 

[Cu (thn) 4 )]++ 
[Cd(SCN)4)]-- 

Yellow 

120 

7*2 

7*1 

12*8 

12*3 

19-2 

18-8 

29-3 

28-9 

1*80 

88-5(1 :J) 


d = decomposes. 


All the three ligands have several possible sites of 
bonding, viz., ring sulphur, thiocarbonyl sulphur, 
carbonyl oxygen and imino nitrogen. To decide the 
actual site of bonding, we have recorded the spectra 
of ligand in chloroform in order to eliminate the effect 
of hydrogen bonding. 

In ‘ tzt ’ and ‘ etu there is a negative shift of the 
order 90-135 cm-^ in NH stretctiing frequency on 
complex formaticn, indicating that the imino nitcgen 
is the coordinating site in these ligands^ h There is 
no shift (or slight positive shift) in the bands of thic- 
cirbonyl sulphur and ring sulphur vibrations which 
indicate that these sites are inert towards coordination. 
In the case of thiohydantoin, there is a negative shift 
of the order 25-30 cm”^ in the bands of thiocarbonyl 
vibrations on complex formation, indicating thio¬ 
carbonyl sulphur as the donor site®. The bands due 
to immo nitrogen and carbonyl oxygen are either 
uneffected or shifted slightly towards higher fiequency 
region which rules out the possibility of being imino 
nitrogen or carbonyl oxygen as the donor sites in 
‘thn’ (Table II). 

On the basis of structure, complexes are divided 
Into three groups : 

I. Cationic-Anionic Cony>iexes : viz 

[CuLj+^ [Cd (NCS)J-“ (L =x tzt, thn). 

The molar conductance data of these complexes in 
acetone are equivalent to 1:1 electrolyte. The posi¬ 


tion and nature of infrared spectral bands due to yCN, 
yCS and <5NCS modes as presented in Table IJ cle.),rly 
indicate that thiocyanates are N-bonded in ‘ tzt ’ 
and S-bonded in ‘thn’ complexes^^'^^-o^ These 
complexes are yellow in colour having magnetic 
moment values of about 1*75 B.M. 

On the basis of these results, a cationic-anionic 
structure in which four ligands are attached to copper 
to form planar cation and thiocyan.ate to cadmium 
to give tetrahedral anion, m?y be proposed 

[CaL 4 ]++ [Cd (NCS)^]-^ (L — tzt, thn) 

Td 

If the proposed structure is true then cation will belong 
to and anion to Td point groups. Assuming these 
point groups we have made group theoretical calcula- 
Uons. The similarity in the observed and calculated 
bands favours the proposed structured 


- ^urnpiexes : viz 

(eti^ Ca(NCS), H6(CSN).. (SCN); Cu (NCS), 
Hg (pan),, (etu >2 Cu (NCS )2 Cd (NCS) 2 . 

The nwiar Conductance of these comolexes in acetone 

indicate that they are non^Iectrolyte. The position, 
n^ure and humber of infrared spectra] bands due to 
^NCS modes as presented in Table ll 
clearly show the prince of both bridged and terminal 
locy^ate groups These complexes are yellow 

in colour having magnetic momenf 




Table II 

Assignments of iiiftoreci spectra of ligands and complexes (c/w^) 
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1*75 B.M. On the basis of these results a mono¬ 
meric bridged structure as shown in Figs. 1 and 2 may 
be proposed. 


etU\/^NCS\^SCN 

Cu M 

etu SCN 

[M=Hg([I), Cd (IT)] 
Fia. 1 


SCNs^ ^NCS ^ ^thn 

Cu Hg 


SCN 


thn 


Fig. 2 


Since in * etu ’ ‘ N ’ is donor atom which is hard, will 
prefer to link with copper whereas in ‘ thn ’ in which 
‘ S ’ is the donor atom which is soft will prefer to link 
with mercury according to HSAB theory^*^. If the 
propcsed structures are true then they will belong to 
Ciy point group. Assuming this point group, we have 
cilcihted the infrared active modes ^^nd compared with 
the observed bands. This comparison again favours 
our proposed structures^. 


in. Polymeric bridged complexes i viz., 

)(t2t)oCu (NCS)o Hg(SCN)2(. 

The position and the number of infrared spectral 
bands due to yCN, yCS and^NCS modes as presented 
in Table II clearly indicate the presence of only 
bridging thiocyanate groups in this complex-’®’’-^ 
This complex is insoluble and decomposes at hi^ 
temperatures. On the basis of these results a polymeric 
bridged structure in which the ligands are attached 
to copper may be suggested as shown in Fig. 3. Thus 
copper acq-iire distorted octahedral or tetragonal and 
mercury tetrahedral coordination geometry. 


.NCS 


SGN\; 


tzt 

I Cu Hg 

Fio. 3 


«\ 

:/ 


This complex again belongs to Cgy point group for 
which the calculated and observed bands are compared. 
This comparison favours the proposed structure. The 
tentative assignments of yM-NCS, yM-L, yHg-SCN 
and yHg-L modes are also given in Table 11 in some, 
complexes. 

The authors express their sincere thanks to the CDRI 
Luoknow, for providing instrumentation facilities. 
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HEAT OF FORMATION OF SOME ORGANIC 
COMPOUNDS USING IOC-a>-TECHNIQUE 

Heat of Formation of ben'zanthrone., acedianthrone, 
llavanthrone and some other organic compounds con¬ 
taining hetero-atoms have been calculated using lOC- 
(0“tcchnique. The results obtained are in agreement 
with the experimental values, where ever available. 

lOG-c^—technique has been widely used^-^ to calcu¬ 
late the heat of formation of organic compounds. 
S. C Tiwari® has Calculated the heat of formation 
of some C7cla2ines and some other organic compounds 
containing heteromolecules. The results obtained arc 
in fairly good agreement with the available experi¬ 
mental results. In the present paper the method has 
been* further used to calculate the heat of formation 
of bemzanthrone, acedianthrone, flavanthrone and 
some other organic compounds containing hetero¬ 
molecules. 

Method of Calculation 

The heat of formation of an organic cjompound is 
equal to the sum of the total bond and •’—bond 
energies (Eq. 1). 

- AH;=E^,+E,, 


( 1 ) 
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llic TT—bon^ energy can be obtoioexi by using equa¬ 
tion (2) and the prinople involved in the derivation 
of rhisS equation has been described ia the literaturei"®: 

= - [(oU^lr (I - <?,) - (0.2:2: 

\-2^S2:Li ' c- 

r>8 


values of heat of formation of benzanthrone, acedian'- 
throne, flavanthrone, melamine and porphine are not 
available, the values seem to be dorrect as the values 
of heat of formation of furan, pyrrole, pyridine, and 
pyrazine, calculated in the present study are in fairly 
good agreement with the experimental reeults available 
in all these cases. 


where is the elcdtronic charge at an atom r, 
is the bond-order between atom .r and 5 and w is an 
empirical parameter. Several avithors'^ have used the 
value of this parameter ranging from 0*33 to 1*8. 
In the present calculation a value 1*3 has been pro¬ 
posed for this parameter. The empirically adjusted 
parameter ^ has beeni assigned a value of 1*5. The ^ 
bond energy (E<r/;) may be evaluated using Eq. (3). 

Eci ^ NcEc -I- N„E„ + NA 
where N,r are the number of C-C, 

OH and C-X bonds respectively in the giyen: com¬ 
pound and X represents the hetero atom. E^ 

and E^. arc the energies of C-C, C-H and C-X 
bonds. Vhe values of the bond energies for E = 4*43, 
E r= 2*9, E = 7*7 ev are well established. The 
value of E . =* 3 * 7 ev has been empirical^ adjusted 
whidli is very close to the value of 3*80 ev used by 
Devar^b 
Result 

The calculated values of the hea.t of formation of 
all the compounds using equations (1), (2) and (3) 
are presented in lable I. Although the experimental 

Table I 

Heat of Formation and n bond energy of some organic 
compounds 

AH; (ev) 

Compounds bond- 

energy (ev) Cal. Expt. 


Benzanthrone 

Acedian throne 

F'avan throne 

Melamine 

Furan 

Pyrrole 

Pyridine 

Porphine 

Falvene 

Pyrazinc 

Thiazolc 


33-04 

155-34 

0 0 

27-13 

291-89 

»• 

26-31 

275-36 

00 

5-98 

55-31 

00 

5-59 

46-79 

44-98 

6-09 

44-58 

44-77 

10-33 

53-08 

53-40 

37-72 

187-08 

00 

9-69 

62-17 

00 

9-97 

46-69 

46*44 

6-39 

35-77 

• • 


The electronic charge and bond-order data of all 
the compounds have been taken from the litera- 
cure^fJ-i-. q'he results obtained clearly indicate that the 
simplided form of IOC-<w-technique is quite satisfactory 
for calculating the heats cf formation of organic com¬ 
pounds. The fair agreement of the Calculated heat of 
formation for a particular organic compound with 
the experimental results also supports the values of 
various parameters that have been Ised to calculate 
the electronic charge and bond-order b£ LCAO-MO 
method. 

The authors are thankful to Dr. S. C Gupta, 
Principal ann Prof. Baquaridi, Head of Department ot 
Chemijstry for providing the research facilities. One 
cf the authors (DCR) is thankful to Dr. S. C. Tiwari 
for the guidance of the research work. 

Department of Chemistry, D. C. Rajwar. 

K.N. Govt. Post-Graduate College, S. C TlWARi. 
Gfyanpur, Varanasi 5, India, 

January 21, 1978. 
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PRELIMINARY STUDIES ON THE CONTROL 
OF MANGO-HOPPERS BY STEM INJECTION 
WITH SYSTEMIC INSECTICIDES 
Control of insect pests by injecting systemic inseai- 
ddes through the root or stem of their host plants is 
of recent origin. The cotton wood-leaf aphid, Chatio- 
pkorus populelhs Gillette and Palmer (Lavigne and 
Stevens, 1965), Cotton stick insect, Graeffea ercu^fin 
(Le Guillou) (Stelzer, 1970), elm leaf beetle, 
Pyrrhalta liiteola (Muller) (Saunders, 1971), Slash 
pine seed vcorm, Laspeyresia anaranjaiu (Muller) 
(Morkel and De Barr, 19" 1) and the cocbnnt cater¬ 
pillar. Brdssolh sophorae L. and moth borer, Castnla 
dciedajus Cramer (Rai, 19"3) have been controlled by 
this method. Since, these attempts gave promising 
results, a preliminary experiment was conducted to 
find out the effect of stem injection in controlling 
mango-hoppers. This was attempted during the off¬ 
season so as ro eliminate the hopper population before 
flowering starts and to overcome residue problems 
that may arise during flowering season. 


It is qlear from rhc table that the population started 
declining from the third day of the treatment and 
continued declining iipto third week, when it was as 
low as one per sample of ten sweeps as against 152 in 
control. The population slightly raised from fourth 
week onwards showing the toxic residual effect the 
chemical upto fourth week. However, it was kept as 
low as 21 per sample of ten sweeps agiinsr the popu¬ 
lation of 234 in control even aftdr eight weeks. This 
slight increase in the population of hoppers after fourth 
week and upto eight weeks may, be clue to the time taken 
for the build up of the hoppers. However, this low 
incidence of the hoppers during this period minimises 
the damage, by which time fruit setting will be com¬ 
pleted. Further work on the efficacy of other systemic 
insecticides at various concentration's, in a.hlition to 
residual effects on the plants, etc., are in progress. 

The authors are grateful to Dr. S. V. Patil, Direc¬ 
tor of Instcuction (Agri.), College of Agrioilmre, 
Dharwar, for his encouragement. 


Table I 

Population of Mango-hoppers after the stem injection with systemic insecticide 


Population after treatinent 

First week in days Week 

Population Popu__________ 

of mingo- lation 1 2 3 4 5 6 7 II III IV V VI VII W 

hoppers before 
treat¬ 
ment 


On treated 

plant 132 0 I3S 0 54-0 29-0 18-0 15-0 13-5 12-5 1-5 l-O 4-0 5-0 7-0 33-0 21-0 

On control 

plant 203-0 206-0 223-5 219-0 210.0 223-0 246-0 226-0 188-5 152-0 138-0 162-0 178-0 214-0 234-0 


Average of four samples of ten sweeps each. 

Dimerhoate was injected at the rate of 0*50 ml 
active ingredient per cm girth of the main trunk of 
the mango tree aged about 21 years. Population counts 
of the mango-hoppers (Amrhodes atkinsoni (leth.), 
Idioscopus clypealis ( Leth.), Idioscopus niveosparsus 
(Leth. i, both in created and untreated (control) plants 
were taken before and after the treatment, daily for 
a week, and at an interval of one week afterwards. 
ReiuCTion in the population of the hoppers indicating 
the effectiveness of the h'emical is presented in 
Table I 


Depactment of Entomology. ' T. S. Thontadarya. 
College; of Agriculture, B. N. Viswanath 

UAS. Dhamar 580 005. S. C. Hiremath. ' 
March 3, 1977. 

818.“^ 

2 . ‘Merkel, E. P. and De Barr, G. L,. Ibid 1971, 

64, 1295. 

3. Rai, B. K., Ibid., 1973, 66, 177. 

-i. 'Saunders, J. L., Ibid., 1971, 64, 1287, 

5, Stelzer, M. J., Bull Enp. 1970, 60, 4% 
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INACTIVATION OF EXTRACELLULAR 
POLYGALACTURONASE OF 
RHIZOPUS NIGRICANS 
EHRENBERG BY PHENOLIC SUBSTANCES 


rilled water and 1-5 mi Mdlvains buffer (pH 4*6). 
Composition of Mcllvaines buffer vH 4-6 is, 0*1 M 
citric acid 106*3 ml and 0*2 M discdiumJi'ydlrogen 
phosphate 93*5 ml. 


PHENOLIC compounds 

are knowni to inhibit 

or in- 

The results are 

presented in 

Table 1. The fungus 

activate peatic enzlymes 

(Biyrde, 1963) k In the present 

secheted polygalacturonase enzyme into the medium, 

study, the effect of 

three phenolic substances. 

Hydro- 

as revealed by viscosity experiments. Inhibition in the 

quirtone, Meta-hydroxy-benzaldehyde and Vanillin has 

growth of the pathogen was not proportional to the 

been examined on 

the 

growth and polygalacturonase 

inhibition! of polygalacturonase 

activity, in the pre- 

activity, of RbJzopus 

7 ngficans in the Gulturc medium. 

sence of phenolic 

substances. 

Maximum inactivation 

The pathogen was 

isolated from the rotted 

papaya 

was recorded in 

the presende 

of van'iliin. Results 

fruits. 




indicate, that the phenolic substances under conside- 




Table I 



Inhibition of extracellular polygalacturonase of Rhizopus nigricans by phenolic substances 



Amount in 

Frungil 

% inhibition 

Enzyme 

% inhibition H 

Phenolic substance 


the medium 

Growth 

in growth* 

activity 

of enzyme 



(micrograms/ml) 

(mg) 



activity* 

Hydroquinone 


50 

905 

0-5 

55 

21*5 



100 

903 

0-7 

45 

35*8 



200 

902 

0-8 

40 

42-9 

Meta-Hydroxy 







benzaldehyde 


50 

895 

1*6 

50 

29-6 



100 

890 

2-2 V 

45 

35-8 



200 

874 

3*9 

40 

42-9 

Vanillin 


50 

883 

1*8 

40 

42-9 



100 

881 

2*0 

35 

50-0 / 



200 

878 

3-5 

20 

71*5 


h 0/ 

/q giiv/ryi-j.*. w<.ww^ TTAni. IMxt.- vfiiuciy uuLciiijieu ironi 

control experiments. Each value is the mean of three separate observations, taken after 3 days of fungal growth 


Papaya broth, the culture medium, was prepared by 
boiling 250 g of ripe papaya pulp with 300 ml of 
distilled water for 5 minutes and filtered. The filtrate 
was made up to a final volume of 500 ml with dis¬ 
tilled water, and autoclaved. Cultures were raised in 
100 ml flasks containing 25 ml medium with 50,100 
or 200 micrograms/ml of the phenolic substanices. 
Inoculum was provided as a 6 mm disc from the 
periphery of a 3 day old colony, growing on potato 
dextrose agar. Fungus was separated from the medium 
by filtration and the culture filtrate was directly used 
as enzyme extract. Cultures without any phenolic 
substances served as control. Polygalacturonase activity 
was determined by viscometric pro'dedure (Van Etten 
et al 1967)2. Activity has been expressed as relatiwe 
enzyme activity (R.E.A.), determined by the formula 
1000/if, where t is the time taken for 25% reduaion 
in the visicosify of the enzyme-substrate reaction mixture, 
which consisted of 7*5 ml of 1*2% sodium polypecr 
fate in water, 3*5 ml enzyme extract, 3 ml glass disr 


ration, inhibit the polygalacturonase in the medium 
without interfering much with the growth of the 
fungus. Polygalacturonase is an important extracellular 
pathogenic enzyme involved in man'y diseases. Its 
inhibition by the phenolic substances of the host may 
be a major resistant medianism adapted by the host 
against the invading pathogen, which advances along 
with the secretion of polygalacturonase. 

The author is grateful to Prof. S. B. Saksena, P!rof. 
of Botany, Saugar University, for his guidance. 

Post-Graduate Dept, of Botany, P. K. Rai. 

Bhopal, 

March 4, 1978. 


1. B)yrde, R. J. W., In S. Rich (cd) Perspectives of 

Biochemical Plant Pathology. Connedtem Agr. 
Exp. Sta, Bull., 1963, p. 31. 

2. Van Etten, H. D., Maxwell, D. P. and Bateman, 

D. F., Phytopathologyi 1967, 52 (2), 121, 



380 


Letters to the Editor 


[ Current 
Science 


EFFECT OF BOTTLEGOURD MOSAIC VIRUS 
ON RNA CONTENTS OF THE LEAVES OF 
LAGENARIA VULGARIS AT DIFFERENT 
STAGES OF PATHOGENESIS 

Introduction 

Recently Ghosh aad Mukhopadhyay^ isolated 
bottlegourd mosaic virus- from the diseased pumpkin, 
plants and the virus infected bottlegourd and other 
cucurbitaceous hosts. Attempts were made to determine 
changes with respect to ribonucleic acid (RNA) 
metabolism of the leaves of La^enaria vulgaris at 
different stages of pathogenesis. 

Materials and Methods 

Healthy, L. vulgaris seedlings were raised under 
insect proof condition and were inoculated at the age 
of 10 days with the bottlegourd mosaic virus following 
the sap inoculation technique. Leaf samples (apical three 
leaves) were collected from the inoculated and 
the healthy (control) plants at 10, 40 and 70 days 
after inoculation. To estimate the RNA content of 
all the collections, the samples were ihoroughly, 
washed with distilled water, air-dried and its RNA 
content estimated following the procedure of Kirby^. 

The homogenised material 1 g. of the leaf) was 
transferred into a stoppered conical flask and 3 ml 
of 0*1 M phosphate buffer (pH 7*0), 3 ml of 
distilled w'ater and 3 ml of 90% phenol were added 
and shaken for 6 hours. The mixmre was then 
centrifuged at 3000 X g for 10 minutes. The upper 
aqueous layer w'as taken out and the rest was centri¬ 
fuged twdee for 10 minutes with a small amount of 
the buffer. The supernatant la'jyer was mixed with 
the earlier sample. To this 4 volumes of 95% ethanol 
were added and left overnight at 4° C and then 
centrifuged at 4500 X g for 15 minutes and the preci¬ 
pitate was washed 4 times with absolute ethanol. The 
precipitate obtained in this way was dissolved in' 0*1 
M phosphate buffer and purified with chloroform* 
octanol (4:1) mixture following centrifugation at 
25,000 X g for 15 min and ethanol extraction 
(iCirby^). The preciptate finally obtained was dis¬ 
solved in 5 ml of 0-1 M phosphate buffer (pH 7*0). 

1 ml of the above solution was taken in a pyrex test 
tube and diluted with 1 ml of buffer and 2 ml Mej- 
baum’s reagent was added tO' this solution. The mix¬ 
ture was thoroughly shaken and placed on a boiling 
wateri-bath alongwith a blank having 2 ml of buffer 
and 2 ml of reagent for 10 minutes with occasional 
stirring till the blue green colour developed. The 
optical density of the mixture was measured at 660 
Isi a Beckman Model DU spectrophotometer using 


blank as control and the data were compared by run¬ 
ning a simultaneous standard curve with yeast RNA. 

Result 

It is observed (Table I) that RNA content was 
found to be reduced at 10 days after inoculation but 
with the advance of infedtion for 40 days, the RNA 
content was found to be increased to a large extent. 
S.milar situation was also observed with respect to 
third stage of pathogenesis or in other words 70 days 
after inoculation. 

Table I 


Ribonucleic acid content of the leaves of bottlegourd 
(Lagenaria vulgaris) at three stages of pathogenesi 
after inoculating with Bottlegourd mosaic virus 



Days 

after inoculation 

(mg/g of fresh 
weight) 

10 days 

40 days 

70 days 

Ribonucleic 




acid 




1. Infected 

0-72 

1-87 

2-10 

2. Healthy 

3-05 

1-37 

1-05 


* Average of 4 replicates. 


Financial assistance from ICAR and helpful sug¬ 
gestions from Dr. S. Mukhopadhyay, Department of 
Plant Pathology, Bidhan Chandra Krishi ViswavidVa- 
laya. West Bengal, are gratefully acknowledged. 
Department of Plnnt Pathology, S. K. GHOSH 
Bidhan Chandra Krishi Viswavidyalaya, 

Kalyani, Nadia, West Bengal. 

July 7, 19^7. 


* Present a,ddress : Scientist S-l (Plant Pathology), 
Central Ride Research Institute, Cuttack 753 006, 
Orissa. 

1. Ghosh, S. K. and Mukhopadhyay, S., Unpub¬ 

lished, 1977. 

2. Vasudeva. R. S. and Lai, T. B. Indian J. Agfric. 

Sci., 1943, 13, 182. 

3. Kirby, K. S. Biochem. 1956, 64, 405, 


OCCURRENCE OF A NEW FUNGAL DISEASE 
ON GREEN HORNED CATERPILLAR OF RICE 

During the survey of microbial diseases of rice pests, 
mumified dark brown larval cadavers of the rice green 
horned caterpillar {MeUmitis ledd ismene Cramer) 
were obtained from rice fields at Central Rice Research 
Institute farm, Cuttack. The fungus was isolated and 
purified on potato dextrose agar medium. Pathogenicicjr 
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was proved by inoculating 15 day old healthy labora¬ 
tory reared larvae in* three different methods . (#) craw¬ 
ling {ii) spraying the potted rice plants with a spore 
suspension containing ca. 100 spores/microscopic field of 
10 X 10 and then releasing healthy larvae {iii) relea¬ 
sing the larvae on potted rice plants and then* spray¬ 
ing the same spore suspension. Each treatment was 
replicated thrice. Check treatments for first method 
consisted of crawling of the larvae on sterilised potato 
dextrose agar slants while for other two methods 
spraying with distilled water. Pathogenicity' tests were 
(iMiducted at 26±:1° C. 

Among the three methods of incooilation, crawling 
nut hod was found to be the best since the mortality 
started after the 2nd day onwards while with the 
cither two methods it was delayed up to 4th day. The 
average mortality rate in all the cases was 80-90%. 
'fhe feeding behaviour of the larvae was normal in 
all tlu‘ Three merhods of inodvlation upto the second 
day after which the larvae became sluggish and showed 
the sVnipc«ni of loss of appetite. Black cancerous spots 
or mole like spots started appearing on the body seg¬ 
ments near the legs either single or more, mostly two 
per segment. After devdlopment of these spots, the 
larvae gave up feeding, lost mobility, did not respond 
to external stimuli, shortened in llength and finally 
fell down from the plants. The infected larvae were 
slightly hard to foudh in comparison to the healthy 
ones. The colour of the dead larvae was green for 
about 48 h beyond whicth it turned brownish and 
finally dark brown. The cadavers were mumified and 
whitish fungal mat appeared on the body when it was 
kept in moist chamber (Fig' !)• Isolation yielded 



Big. 1. Larvae of green hcwtn'ed catcrpi)llar infected 
by F. oxysporum. 


the same fungal pathogen. The fungus was identified 
as Fusarmm oxyspomm Schlecht (IMI No. 211294;. 

F, oxyspomm is mainly a plant pathogenic fungus 
and as a rule, the form of F. oxyspomm pathogienic 
on a given species is restricted in its pathogenicity to 
that species or to closely related ones^. Viswanathan 
(•1972) recorded 100 per cent mortality of Coccus 
vindts (Green), a scale insect of coffee, within 15 
days by spraying a conidial preparation of F. oxy- 
sporumi. The symptomatology described by Sinha and 
Prasad ( 1975)i on larvae of Chih zonellus (Swinhoe) 
due to a pathogenic fungus Vusarium deyrodis is 
similar to ours, except for the development of black 
cancerous or mole like spots on the body segments. 
This constitutes the first' record on the ocojrence of 
F. oxyspomm on larvae of M. Uda ismene. 

The authors are thankful to Dr. C Booth of 
Commonwealth Mjycological Institute, Kew, England 
for identifying the fungus, to the Head of the Divi¬ 
sion of Entomology, Central Rice Research Institute, 
Cuttack for providing facilities and to Mr. K. C. 
Mohapatra and P. K. Mohanty for their help. 

Central Rice Research Institute, P. Nayak. 

Cuttack 750 006, Orissa^ India, R. P. Srivastava. 
Septemhes 17. 1977. 


1. Sinha, S. K. and Prasad, M., Curr. ScL 1975 

44 (6), 197. 

2. Viswanathan, P. R. K., Coffee Res., 1972 

2 (4), 25. 

3. . Walker, J. C., Plans Pathology, McGraw—Hill 

Book Co., New York, 1969, p. 819. 


INDUCED CHLOROPHYLL CHIMERAS AND 
BREEDING BEHAVIOUR IN CHILLIES* 

Mutagens, induce, among other effects chlorophyll 
deficiency (Chimeras) in Mj plants. Although the 
precise origin of chimeras is not perfectly understood, 
adcording to Blixt^, they are closely associated with 
the mutation processess, chromosome aberrations^, and 
plasrid mutations^. Changes in the genetic materially 
are the important causes, among others, for the for¬ 
mation of chimeric tissues. It has been presumed that 
the chlorophyll chimera would show positive 

correlation with the M 2 chlorophyll mutations. How¬ 
ever, the results reported by some workers are conflict¬ 
ing. Wettsteiai^^ and Natarajan and Shivasankar^ 
could not obtain a positive correlation between the 
frequencies of chlorophyll chimeras and Mo chloro¬ 
phyll mutations while Blixt dP, Maickey* and 
Savin et al.'^ reported positive correlation. However, 
information on the relationship between M-, chimera 
and Mg dhloroRhyll mutations in chilli is laddng. Th^ 
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Table I 

Fereeniage of plants showing chimeras for chlorophyll deficiency in the generation'^* 


Si. Mutagen and dose 

K-1 

C-156 

Plants scored Chimeric plants (%) 

Plants scored Chimeric plants(%) 

No. 


1. 

Control 

291 

00 

262 

0-0 

2. 

Gamma rays (kR) 

10 

265 

0-0 

245 

1-22 


30 

206 

2-43 

124 

0*0 


40 

148 

2-70 

97 

0*0 


50 

129 

0-0 


0-0 

3. 

EMS (M,M) 

7 

278 

0*36 

273 

1-47 


15 

262 

3-44 

206 

2-91 


30 

268 

3-73 

157 

7-64 


50 

249 

4-42 

165 

10-91 


70 

228 

5-26 

148 

10-14 


100 

177 

7-91 




125 

141 

5-67 



4. 

MMS (mM) 

5-0 

207 

1-45 

215 

0-0 


1.0-0 

222 

0*0 

203 

0*99 


12*0 

234 

1-71 

148 

1*35 

5. 

NEU (mM) 

2*5 

221 


217 

0*0 


5-0 

188 

1-06 

166 

0*0 


7-5 

193 

0-0 

115 

0*0 


10-0 

147 

0*0 

143 

1-40 


12-5 

152 

0*0 

108 

0*0 


15-0 

97 

0-0 

62 

1-61 

6. 

El (mM) 

1*0 

197 

0*0 

209 



4-0 

163 

0-0 

195 



6-0 

119 

1-68 

138 

•• 


♦♦The doses Wxierein ciiimsric pUats have been observed are presented. 


incyence of chimera ia the generation after 

mutagenic^ treatments and their breeding behaviour in 
the Mo generation in chillies are presented in this 
ciommunidation. Capsicum annmm L (K-1) and 
C, frutescens. L (C'156) were selected in the present 
study. Dry and well filled seeds of uniform size with 
a moisture content of 12% were used for the treatment. 
For each dose 300 seeds were treated. The mutagens 
employed donsisted of Gamma rays, X-rays ethyl 
methanesulphonate (EMS), methyl methanesulphonate 
(MMS) ' N-Nitroso N-ethyl urea (NEU), N-methyl- 
NT-nitro-N Nitrosoguanidine (MNNG) and Ethylene 
imine (El). Gamma irradiation was dome using 2000 
duric, 60 Co in a gamma cell. X-irradiation was done 


from Philips C. T. apparatus operated at 50 kV with¬ 
out filter. The seeds presoaked in distilled water for 
ten hours were treated with the respective chemical 
mutagens (freshly prepared) for eight hours at pH 
7, keeping the volume of solution at a proportion of 
ten times that of seeds at a constant temperature of 
24 ± 2° C. To facilitate uniform absorption, continu¬ 
ous shaking was given. After the chemical treatment, 
the seeds were washed in running water for half an 
hour and sown in three replications. 

The Ml plants were examined for the chlorophyll 
deficient sectors. The branches in the chimeric plants 
were remarked and the fruits obtained from them were 
harvested separately and labelled as chimeric fruits 
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Table II 

Interrelationship between chlorophyll chimeras and 
M 2 chlorophyll mutations in varieties K.l and CJ56 


SL 

No. 


Particulars 


Varieties 


K.1 C.156 


1. Progenies from normal 

branches of chimeric 
plants : 

(а) Number of fri.its 

secored 135 

( б ) Number of fruit 
progenies segiegU- 

ing 5 

(c) Segregation percen¬ 
tage 3-7 

2. Progenies of normal fruits 

on chimeric branches from 
chimeric plants : 

{a) Number of fruits 

scored 84 

( 6 ) Number of fruits 

segregating 9 

(c) Percentage of segre¬ 
gation 1^*7 

3. Progenies of striped fruits 

on chimeric branches : 

{a) Number of fruits 

scored 8 

(Jti) Number of fruits 

segregating 6 

(c) Percentage of segre¬ 
gation 75-0 


145 

16 


11-0 


105 

34 

32-4 


12 

10 

83'3 


from chimerid branches, normal fruits ffom chimeric 
branches and normal fruits from normal branches. 
The M.> gentration was raised on fruit progeny 
basis and the chlorophyll mutation frequency was 
computed. 

In M-^, variants exhibiting crnlorophyll deficient 
sectors with albhia^ xuntha or chlorina stripes valrying 
in size were noticed. Chimeras tO' maximum extent of 
16-91 and 7 * 91 % were observed, respectively in 
C-156 and K -1 treated with 50 and 100 mM of EMS, 
respectively (Table I). No association was observed 
between the doses of mutagens and the frequency of 
chimera among the varieties. 

It is interesting to note that in both the varieties 
K*1 and C-156, X-rays and MNNG, and in c\) 156, 
El treatments did not produde chimeras in but, in 


Mo, all these treatments inducted chlorophyll muta¬ 
tions-'^. Therefore, it could be inferred that the fre¬ 
quency of chlorophyll chimeras may not serve as a 
criterion for estimating the relative mutagenic effects 
of radiations and chemical mutagens employed. In M 2 , 
the frequency, of occurrence of chlorophyll mutations 
was significantly more in the prog,enies raised from 
striped fruits obtained from the chimeric branches 
than those from normal fruits obtained either from 
chimeric or normal branches (Table II). 

Fruits selected from chimeric branches (yielded more 
chlorophyll mutations than those from normal bran¬ 
ches of the chimeric plant (Table II;. Thus, the sec¬ 
tors on the fruits gave more reliable indic^adon of 
mutations in the progeny than the presence of 
sectors on the leaves. Sahib and Abraham^* obtained 
39-8% of chlorophyll mutants in the Mo progenies 
of chimeric branches, while the progenies from the 
non-chimeric branches did not segregate for chlorophyll 
mutants. It could, therefore, be concluded that the 
chimerism obesrved on the fruits can be regarded as 
an effective indication of the likely oxurrence o: 
high frequenC|y of chlorophyll mutations in Mo gene¬ 
ration from individual fruit progenies of chillies. 

My sincere thanks arc due to Dr. C. V. Govinda- 
swamy, Dean for his help and encouragement. 

AgrI. Research Station, R. Sjethup.>\thi Ramalingam. 
Aliyarnagar, 642 101, ' 

Tamil Nadu Agrl. University, 

Nove7uber 16, 1977. 

^ A part of the thesis submitted to the Tamil Nadu 
Agricultural University for the award of Ph.D. degree. 
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EFFECT OF ETHYL-METHANE-SULPHONATE 
(EMS) ON HISTOLOGY OF TESTES AND 
OVARIES OF HELIOTHIS ZEA 

Introduction 

Mutagenic properties of EMS have long been known 
in crop plants as well as in micro-organisins but its 
use in the held of chemosrerili 2 ation is not very, 
much known. Chemosterilants have been found 
affecting fecundity and * feirtility^’-, but their effects on 
the histology of testes and ovaries have not been 
extensively studied. EMS has been found affecting 
fecundity and fertility in Cochliomyu honiinsvors^ 
but the reports on the effeot of this chemical on the 
histology of reproductive organs are not available so 
far. 

Effect of various host plants on the growth and 
development of populations of Heliothis vkescens^^ 
Heliothis armig&ra^ and Heliothis zea^ has been 
studied by various authors in order to estimate the 
damage done to various crops by this polyphagous 
pest. Not much work has been done to control this 
pest by chemosterilants or by other biologiclal means. 
The present report shows that EMS can be used to 
sterilize male population of Heliothis zea by causing 
aspermic donditions. 

Material and Methods 

Adult males and females of Heliothis zea were kept 
at 25,. zt 2° C. Thdy were provided an alternate photo¬ 
period of 12 h light and 12 h darkness. The eggs 
were collected daily and were placed in Petri-dishes 
for hatching. Newly hatched larvae were fed on fresh 
potato leaves. After the third larval instar the larvae 
were transferred to glass jars whose bottom was filled 
with 2-3 inches of soil. 

Sexing of the pupae was 'done bjy close morpho¬ 
logical examination, Two-gls of 10% aqueous solution 
was applied to each pupa topically, with the help of 
topical applicator (forty pupae were treated and out 
of them only thirtyfive emejrged). Adults emerged 
^ from these pupae after 10*5 days. 

One day old males and females were dissected in 
saline solution (Belar’s saline solution). The testes 
and ovaries were fixed in Zenker’s ffuid for 24 h and 
processed. Paraffin seaions were stained in Heiden- 
hain’s hematoxylin anl eosin. 

Results and Discussion 

Male and female pupae of Heliothis zea have several 
distinguishing mofphologjiicaL dhathctetrs whidi aided 
in their sexing, e.g,^ {a) Coloured patches ini particular 
segments {b) Difference in the antennal length of 
maale and female pupae, {c) Difference in the number 


of free segments. These observations differ from those 
of Jennings^ and YatesS for Rhyadonia pupae. 

It was significant to note that the treatment with 
EMS in the case of Heliothis zea males, resultel in 
the degeneration of germ cells and absence of sperm 
bundles (aspermia. Fig. 1). Thus a sufficient number 
of males in a population of sexually reproducing 
Heliothis zea can be rendered sterile by inducing 
aspermic condition. Degeneration of germ cells of 
testes has also been recorded in Knthono7nus gradii^ 
and Hypera posticd^ after treatment with apholate. 



Fig. 1. Transverse section of a part of adult testis 
of Heliothis zea treated with 2/^1 of EMS. Showing^' 
empty tectidular follicles, degenerating germ cells and 
absence of sperm bundles. 

ETFrrEmpty testicular follicles 

GC=:Germ Cells (X 145 fd), 

The size of the testes was not affected after EMS 
treatment. The observations of Rai^^, Outram and 
Campion^- and Saxena and Vikraniaditsya^^ on 
Aedes aegypti (treated with apholate), Diparopsts 
castanea (treated with tepa) and Roecilocerus pictus 
(treated with tepa and apholate) respectively, did not 
show any change in rhe size of the testes after the 
treatment. 

There was no change in the size of the ovary.. 
Microscopic examination of transverse and longitudi¬ 
nal sections of ovaries of treated females also did not 
reveal the effect of the chemical. No disintegration of 
gerniarium and follicular epithelium was recorded as 
has been reported by Jalaja and Pfabhui^ in case of 
Dysdercus cingulatus after the treatment with metepa 
and apholate. 

Department of Biosciences, B. D, Sharma. 

Himachal Pradesh University, S. K. Mann. 
Simla 171005, 

December 2, 1977. 
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1 ~~~ 

PROLIFERATION IN THE REPRODUCFIVE 
STRUCTURES OF ASPERGILLUS NIGER 
VAN TIEGHEM 

During the survey of micro-fungi associated with the 
leaf litter of a scrub jungle forest. Vikarabad, A.P., 
India the authors have isolated an interesting Asper¬ 
gillus niger. Van Tieghem showing proliferation. This 
isolate is chairacterized in possessing sterigpiata in two 
series on priniar(y vesicle and conidia. It is interesting 
to lind that these secondary sterigmata gave rise to 
slender secondary, confdiophores with small vesicles 
possessing biseriate sterigmata. This kind of prolife¬ 
ration is not common in Aspergillus niger though 
not uncommon in other AspergiUi. This is the first 
report of proliferation in A. nig&r, 

A brief description of the present isolate is as 
follows : 

Primary conidiophores are 700-1500 X 13•5-20*8 
gm, vesicles 140—205 iWm in diam, phialides in two 
series 36—40 X 7*2—12- gm, secondary conidiophores 
proliferating from secondary sterigmata, 72—150 X 
3-6-5*2 gm, secondary vesicles small, 7-2-12-5 gm in 
diam, sterigmata in two series, 6*5-14*0 X 1*8-4-7 
gm, conidia spherical, brown to black, 2*8—5*64 A^m 
in diam. (Figs. A. B, C). 


Isolated from leaf litter, scrub jungle forest, Vika- 
rabad, H|yderabad Dist, A.P., India, 4 July 1977, 
OUF 228, The type slide has been deposited at LT.CC 
I.A.R.L, New Delhi. ’ 



Fig. 1. A. Aspergillus niger secondary sterigmata 
sliowing proliferation. B. SeCondady conidiophores 
with two series of sterigmata. C Conidia. 


4 he authors arc thankful to Dr. Onions, Common* 
wealth Mycological Institute, Kew, England for kind 
at! vice. 

■ r 

Mycology and Plant C. ManOHARACHARY. 

Pathology Lab., G. BhagyanarayaNA. 

Department of Botanjy, 

Osmania University. 

Hyderabad 500 007, A.P., India, 

January 2, 1978. 
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POLYPLOID CHROMOSOME NUMBERS IN THE 
GENUS NITELLA 

It is held that polyploidy has arisen in response to cata- 
ciysniiic changes in nature and polyploids are regarded 
as expert colonizers since thdy are better equipped 
with their greater number of chromosome sets for adap¬ 
tation to the new environment. Besides, polyploidy 
plays a significant role in the evolution of species. 




Figs. 1~5. Fig. 1. N/dualis var. pulrhella f, superb^, 
a mecaphase plate showing 9 chromosomes. Fig. 2. 
N. hydina var. hyaliria f. hydlna, a metaphahse plate 
showing 15 chromosomes. Fig: 3. N. acuminata var. 
ac-uminata £. muratiana, a metaphase piste showing 18 
dhromosomes. Figs. 4 and 4'. N. pseudojlahellata var. 
mucosa f. stabilis a metaphase plate and its drawing 
respectively showing 21 chromosomes and Fig. 5. N. 
gracilis subsp. gracilis var. coniervaceae f. confermis, 
a metaphase plate showing 36 chromosomes. All 
X 3900. 

Nitella is recognised by the general lack of atieuploiJ 
chromosome number and the integrity of its functional 
genomes. However, a few aneuploid chromosome 
numbers, viz.^ n rr 14, 16, 17, 28, and 34 have been 
recorded by KarHng^, Sato^, Imahori and Kato® and 


Guerlesquin'* in various taxa of Nitella. In India, no 
such case of aneuploid.y has been reported so far in 
this genus. A polyploid sehies appears to exist in its 
various taxa so far investigated. The present finding 
5 and 6 of chromosome numbers, viz., n =: 9 (N. dualss 
var. puhhella f. Superha R.D.W.j Fig. 1, n = 15 
(N. hyaiina var. hydina f. hyalina R.D.W.) Fig. 2, 
;? =r 18 (N. acu7ninatd var. acuminata f. matirationa 
R.D.W.) Fig. 0 , n — 21 (N. pseudo flab ellata subsp. 
pseudojlahellata var. mucosa f. stabilis R.D.W. 1 
Fig. 4, and n — 36 (N. gracilis subsp. gracilis var. 

confervacea f. donfermis R.D.W.) Fig. 5 vividly reveal 
that n ~ 0 might be the basic number in this genus. 
From the view-point of monobasic chromosome Dum¬ 
ber, all the species of Nitella appear to be closely 
related and to have been evolved from a common 
ancestral stock. 

Thanks are due to Professor J. P. Sinha for labora¬ 
tory facilities and to Dr. M. N. Noor for g;uidance. 
Financial help received from U.G.C., New Delhi, in 
the tenure of which the present work could be done 
is also acknowledged. 

Botany Department, (MiSS) SUBHRA MUKHBRJEB. 
University of Ranchi, 

Ranchi (Bihar), 

December 27, 1977. 
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EFFECT OF PHYLLOSPHERE FUNGI ON 
THE SPORE GERMINATION OF 
ALTERNARIA ALTERNATA FR. CAUSING 
LEAFBLIGHT OF SUNFLOWER 

During the year 1976 a blight disease on the leaves 
of sunflower was observed in the local fields around 
Bichpuri (Agra)-. The causal organism was isolated, 
purified and subjected to Koch’s postulate which con¬ 
firmed its pathogenicity. Out of the 20 phidlosphere 
fungi isolated from the local variety of sunflower six 
fungi, viz., Monilia sitephda^., Rhizoctonia solani, 
Ctadospoffum herbarum, PenicUUum sp., Aspe g Hus 
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Table I 

Percentage of germination length and number of germ tube per spore of Alternaria alternata in the various 

. fungus dijfusate at 26"^ C ±2 
(Mean of 20 observations) 


SI. 

No 

Name cf fungus 

Percentage 

germination 

Length of 
germ tube 
in ii 

No, of 
germ tube 
per spore 

Nature of . 
the fungus 

1. 

Control 

lOO 

66*0 

Single 

.. 

2. 

Monilia sitophila 

100 

18i-5 

2-3 

Synergestic 

3. 

Rhizoctonia solcni 

100 

I31'0 

2-3 

Synergestic 

4. 

Gladosporiiim herharum 

100 

99-0 

Single 

Synergestic 

5. 

Aspergillus sulphiireus 

87 

8*3 

Single 


6. 

Pencillium sp. 

86 

19-8 

Single 


7. 

Aspergillus niger 

No germination 


•• 

Antagonistic 


sulph'ureus and A. niger were present almost through¬ 
out the season were selected for testing their antago¬ 
nistic nature, against the blight pathogen. The crude 
culture filtrates were centrifuged and used separately 
to determine the percentage germination, of the spores 
of Alternaria alternata and length and number ot 
germ' tubes following the usual Slide Geirmination 
Merhbdi^’ The results summerised in the table indi- 
care that out of the six fungi tested Aspergillus nigei^ 
was highl,y antagonistic against the pathogen as the 
spofe germination in the filtrate of this fungus was 
totally checked. Monilia sitopJoUa and Rhizoctonia 
solani on the other hand were found to be synergestic. 
In both these oases not only was there recorded a 
cent per cent germination of the spores but the length 
of the germ tubes also increased to 2—3 times the 
length observed in control. 

The aaive pr)indlple/s in the ailture filtrate of 
Aspergillus ntger lost its activity almost completely at. 
100° C kept for 10 minutes and at 1 : 10 dilution. 

The authors are thankful to Dr. A. N. Roy and 
Dr. S. C. Tewari for discussion and to CSIR, New 
Delhi for finantcial assistande. 

Plant Pathology Research Lab., Y. K. GXJVr\. 
Department of Botany, N. GUPTA. . 

Agra College, Agra 282 002, 

December 20, 1977. 

* Prof, and Head, Department of Botany. Agra 
College, Agra. 
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DEFENSIVE SECRETIONS FROM THE 
KEPUGNATORIAL GLANDS OF A 
POLYOESMOID MILLIPEDE 

During our field studies, we observed that the bites 
of the ants and termites invariably, prompted the milli.. 
pede Jonespelis spkndidus Verhoeff ’ to discharge, 
which ultimately dispersed these insects, and left the 
millipede free to move away unmolested. We wanted 
to examine the causes for this behaviour which must 
be sought ini the role of defensive seicrerions of the 
repugnatate glands that are present in many polydes- 
moi,d millipedes. The purpose of this note is to pfc- 
sent the results of our experiments on the nature of 
these secretions of this soil fecdjing polydesmoid 
millipeclch 

The millipedes were electrically stimulated (1 volt 
D.C., 0-2 m sec duration) and the droplet released 
at the gland opening was absorbed on to a piece of 
Whatmann filter paper. It was immediately eluted 
into 7 pH phosphate buffer (for enzyme assays) or 
into toluene (for other analyses). The structure of the 
repugnatate gland was studied by midnoscopk exami¬ 
nation of 5 g paraffin sections stained in hacmamxylin. 
The presence of benzaldehyde and HCN in the selcre- 
tion was detected by spot tests-. The cl/anogenesis was 
quantified in the apparatus described by Eisner et 
The gas was trapped into 0*005 N AgNO.^ and esti¬ 
mated photomctrilcally-L The protein content of the 
secretion was estimated colorimerrically'L The ^-gluco- 
sidase activity, was followed according ro Hestrin et aN 
and the mandelonitrile lyase activity was assayed by 
measuiring the HCN production when the secretion 
was mixed with the nitrile in Warburg flasks^', Chro¬ 
matography of the secretion was done in Silica gel 
G-TLC plates developed in butanol-ethanol-water 
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(1:2:3) solvent. Quantification of irritancy and aver¬ 
siveness of the secretion to ants were followed by 
bioassays"’®. 

Mandelonitrile was visualized on the TLC plates as 


rusfy brown spot on spraying alcoholic 0*2% sodium 
pictrate, and benzaldehyde appeared as pink spot on 
spra,ying Stiff’s reagent-. The Ry of these spots were 
identical with those of authentic samples. A third spot 
(Ry 0*87) believed to be a glu,coside because it res¬ 
ponded tO' tests for glucose on HCl—hydSroIysis, was 
visible in iodine vapour. 

The results are presented in Fig. 1 and Table I. 

Table I 

Composition and properties of the repugnatate gland 
secretion; of the millipede, Jonespeltis splendidus 
- Verhoeff 

Test ■ « 

No. of 

Concent ra- 

... observatiorts 

• tion/ 



Activity 

1. Hydrogen Cyanide 
(gl/indiyidual) 

8 

23 ±4 

2. Benzaldehyde 

8 

Fresent 

3. Mandelonitrile- 

8 

Present 

4. Cyanogenic glucoside 
{Unidentified) 

8 

Present 

5. j3-glucosidase* 

{UhitsIlOQ fil 
secretionY^ 

6- 

36.. 5 ± 2- 8 

6 . Mandelonitrile lyase*^ 


- 

{Unitsll 0£ pt\ 
secretion). 

5 

398 ± 47 

T. Protein 

(gg/1 0 0 ^ I secretion) 

6. 

39 ± U 

^ . Irritancy Bioassay 

(ml secretion in one- 
. litre Vy sucrose to 
elicit a cleansing res-- 
ponse in cockroach) 

4 

10-2 


* One unit liberates 5^ moles of Glucose per minute 
per lOO^g protein from saligenin-j5-D-glucopyranoside 
(Salicin) at pH 5 at 30° C. 


** One unit liberates IjLtl HCNfrom Mandelonitrile 
per minute per 1/Ltg enzyme at pH 5-4 at 25°C in 
Warburg flask. 

As in other millipedeSj the repug^natate gfand in 
}j. splendidus is a rwo-compartmental gland (Fig. I). 
Probably, because of the presence of a highly mus- 
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dular deservoir (Fig. 1), the discharge of the secre¬ 
tion involves a muscle operated mechanism. Further¬ 
more, the glan^d in /. splendidus exclusively lacks the 
sedretoriy. epithelium in the reservoir (Fig. 1) unlike 
other polydesmoids. The results suggest (Table I) 
that the secretion is a composite mixture of enzyme 
^rbteins and Cyanogeniq compounds and their pro¬ 
ducts as in other millipedes^' 



•Fig. ■ 1. Jonespelds splendidus : A. Opening of the 
rcpugnatorial gland (X 1687). B. Isolated gland. 
(X 1687). C. Transverse section of the segment 
showing the gland stained in Haematoxylin. (x 1687). 

Two types of cfyanogenic precursors are known^^'l®;. 
viZy mandelonitrile (or benzaldehyde cyanohydrin-) 
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and cyano.gcnic t^lucosidcs. The cyanohydrin cyano- 
tccnesis is effected by the enzyme mandelonitrile lyase 
and the glucoside cyanogenesis is effected by ^-gkico- 
sidase activity. Table I demonstrates that both types 
of cyanogenesis are possible in ]. splendidns. 

The high irritancy of the secretion observed in bio¬ 
assays (Table I) probably is responsible to repel the 
activities of anis and termites which was noticed in the 
held. The millipede lives in association with terrestrial 
isopods, which are least affected by the discharges. 
The repugnatorial discharges have therefore immense 
ecophysiological significance. 

Department of Zoology, Kubra Bano. 

University of Agric. Sci., R. V. KriSHNamoorthy. 
G.K.V.K. Campus, Bangalore 560 065, 

July 15, 1977. 
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AN EXAMINATION OF ENVIRONMENTAL 
FACTORS FOR THE CAUSE OF A SUMMER 
FISHKILL IN A TANK NEAR ALLAHABAD 

Cases of fishkill in ponds, tanks, lakes and reservoirs 
have been recorded from time to time by a number 
of fishery workers in India^-®. These kills are attri¬ 
buted to various factors: decxygenation from de¬ 
composing algal bloom, mechanical injury, choking 
of gill filaments, excessive alkaline condition and certain 
meteorological factors like, calm, windless or cloudy 
day. In the present communication an attempt has 
been made to examine the environmental factors 
resulting in a massive summer fishkill in a tank near 
Allahabad, 


The estimation of NHs-N, NO 3 -N, PO^-P, Fe, 
Free CO 2 and DO {dissolved oxygen) was done using 
direct Nesselerization method, phenol-disulphonic acid 
method, stannous chloride method, Potassium thio¬ 
cyanate method, Phenolphthalein method and unmodi¬ 
fied Winkler’s method respectively. The plankton 
samples were collected using a net of truncated cone 
shape with an upper diameter of 30 cm. The net 
is made of nylcbolt silk having 173 meshes/linear inch. 
50 i of water was collected from each cf the 4 banks 
made into 200 1 and was sieved through the above 
net forming a single sample. 

The tank in question is about I ha in area and is 
located at Jari, about 30 km from Allahabad. At full 
tank level in August 1976 it recorded a depth cf 3*5 
metres. The water level started receding subseq'.ently 
largely due to evaporation and it was barely 0*66 
metre on 20th April 1977 when the massive fishkill 
took place. The dead fish included major carps, 
minor carps, carp minnows and catfishes. The finger- 
lings of Cirrhinus mrigala, Lubeo rohita, Cat la cat la 
and L, bata, kept in floating cages for experimental 
rearing, also suffered a large scale mortality. 

In April, the tank witnessed a massive myxophyceae 
bloom, a feature not altogether uncommon in lentic 
waters in India*’’. The blue-green algae in the present 
case was made of Chroococcaceae {Microcystis, 
Merismopedici), Rivulariaceas (Colothrix, Gleotrichia) 
Nostocaceae (Anahaena, Nostoc) and Oscillatoriaceae 
{Oscillatoria, SpiruUna, Phormidiuni). But among them 
on’y Anabaena and Microcystis formed dominant 
blooms in April. Anabaena whicli formed only 5,625 
units/litre in February rose to 16,250 fij\ in March 
reaching a peak of 1,07,708jx/I in April. Microcystis 
contributed 1,150pjl in February, 1875 ft/i in March 
and 14,167 /x /1 in April. The blue-green algae in 
totality formed during the above period 15,000^/1 
in February, 22,550 pjl in March and 1,29,5(84 /a/I 
in April, showing thereby a sudden increase in numbers 
per litre from March to April. Bacillariaceae {Synedra, 
Navlcula, Nitzschia, Melosira), Chlorophyceae iSce^te- 
desmus, Ankistrodesmus, Microspora, Characium, Pedia- 
strum, Ulothrix) and Desmidiaceae (Closterium, Micro- 
sterias, Staurastrum) werealsc represented in the phyto¬ 
plankton during the above period but their numbeis 
were insignificant: 1550 pjl in February; 867 pjl 
in March; and 2718 u /1 in April. The zooplankton 
during the above period was largely made of rotifers 
{Keratella, Brachionus, Asplanchna, Idlina) and cope- 
pods (Cyclops, nauplii). The flagellates were repre¬ 
sented by Pleodorim, Volvox and Phacus. The abun¬ 
dance of zooplankters during the above period was, 
in terms cf organisms/litre, 1,500 in February, 27,584 
in March and 10,325 in April. It is obvious from the 
foregoing that there is a drop in zooplankton abiindapQ^ 
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in April as phytoplankton especially blue-green algae 
rose to a high peak. 

The PO 4 “P is known to trigger off algal blooms of 
myxophyceae®. The PO^- P content of water in April 
was of a high order (0*5 ppm) whereas it was only in 
traces in February. The enhanced phosphorus appears 
to have come from the marginal sediment and increased 
rate of organic decomposition in the shallowest mud. 
Because of the shallowness, the entire tuik bottom 
deposit becomes available in summer as a source of 
nutrients. This is also reflected by the increased NH 3 -N 
content of the water (3*2 ppm). Move phosphate was 
liberated than seemingly assimilated by the Myxo- 
phyceae bloom. It is for thh. reason obviouslv that 
PO 4 -P remained at high level in April even when the 
algal blooms were also at their peaks. The anal.SiS 
of tank soil collected in April 1977 was also marked 
by high ferric iron content (7*60gm/{00 gm soil). 
The physicj-chemical features of the tank on April 
20 is shown below. The observations were taken at 
about 11 A.M. 


of free CO 2 at an> point of time during the course 
of day and niglit. 

The large scale fishkill in April appears to be due 
to a number of factors. The fish were alternatively 
under great physiological stress both from higli and 
low oxygen tension. It is known that D.O. at 3 ppm 
or less^, free ammonia in concentrations over 2-5 mg /1 
in neutral or alkaline wateis^® and ferric iion in the 
range 4-4-6-0 ppm^i are all hazardous and even lethal 
to freshwater fishes. In the present case the D.O. 
dipped as low as 0-8 ppm (going by observation on 
17th April and is taken as same or even less on April 
20 ) and f/ee ammonia and ferric iron rose as high as 
3*2 mg/l and 4-5 ppm respectively. All these factors 
individually or cumulative y are potentially capable of 
oar sing large scale mortality in fishes. A calm and 
windless day appears to have provided the final trigger 
for a mass fishkill on April 20, 1977. Many of the 
blue-green algae are also known to be toxic^^ but 
whether it is also one of the factors in the present case 
is difficult tc conclude from the present study. 


Air Water 

Temp. ° C Temp, ° C 

pH 

NHa-N 

(ppm) 

NOa-N 

(ppm) 

PO 4 -P Fe (Total) 
(ppm) (ppm) 

Free D.O. D.O. 

CO 2 ppm (% saturation) 

33-0 27-1 

8*8 

3*2 

0*45 

0*50 

4*5 

Nil 9-2 

118-0 

Studies on di-irnal variation of physico-chemical 
features in respect of water temperature, pH, DO, 
and CO 3 carried out at 3 houily intervals in the same 
tank on 16/17 April 1977 (4 days earlier to the day 
of mass fishkill) farther provide a glimpse of the meta¬ 
bolic processes of the ecosystem. 

We are indebted to Dr. V. G. Jhingran, Director 
Central Inland Fisheries Research Institute for 
guidance; to Mr. A. V. Natarajan, Head of Division, 
for keen interestand encouragement; and to Dr.A. G. 
Jhingran, Shri K. L. Shah and Shri R. K. Saxena for 
assistance In the laboratory and field. We are also 

Factors 

06 hrs. 

09 hrs. 

12 hrs. 

15 hrs. 

18 hrs. 

21 hrs. 00 hrs. 03 hrs. 

Water temp. “ C. 

25-2 

26-1 

29*9 

31*1 

27*7 

25-8 25-5 

25-1 

pH 

8*6 

9*2 

9*4 

9*6 

9*2 

9-0 9-0 

8*6 

D.O. ppm 

0*8 

6*8 

9*2 

12*2 

7*6 

4-4 2-4 

1*4 

COs“ (ppm) 

6*0 

12-0 

16-0 

18*8 

16*2 

14-0 8-0 

6*0 


The ecosystem was marked both by hi^n values of 
D.O. between 12 hrs. and 15 hr. indicative of high 
rate of photosynthesis and low values of D.O. between 
mid night and 06 hr. indicative of the impet of respi¬ 
ration of biota including nekton and bacteria. The 
high pH in the range 8 *6-9 *6 and presence of carbo¬ 
nates in the range 6*0-18*8 ppm led to the ab^nce 


thankful to ICAR for award of Research Fellow¬ 
ships. 

Division of Riverine and Neelima Sharma. 
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FLAME PHOTOMETRY AND PHOTOCOLORI- 
METRIC DETERMINATION OF ELECTROLYTES 

OF PLASMA OF CHANiMA PUNCTATUS (BL,) 

AND NOTOPTERUS NOTOPfERUS (HAM) 
StudiEvS on fish blood arc interesting in view of low 
blood volume i* 5—3*0% (Martin, 1950) and short 
aoagula'don rime. A few references are available on 
jhasma conrenns of marine fishes, t4z.. Me Cay* (lSh34); 
Bailey* ( 1957); Oguri asd Takada^ (1967); Gy. 
M'olnar-' (1969); Palarios*> et al. (1972), but very 
little is known about the serum or plasma electrolK^ 
of fresh water teleouts. The notable references on fresh 
water, teieosts arc of Siddique and Siddique*^ (1965); 
Tandon and Joshi*^ (1974) which mainly deal with 
the seasonal variation of a few constituents. The 
authors planned a study of the plasma electrolytes of 
two fresh water fishes Channa punctutus (Bl,) and 
Notopterm. naiopterm (HAM) of different habits and 
habitats. 

The fishes were collected from Hinldon river of 
Ghaziabad and the blood was directly taken from the 
heart with the help of heparinized syringe with a 20 
gouge ntedle. The blood was immediately ctentrifuged 


at 2000 r.p.m. for 5 nodnutes and the supernatant was 
separated. The plasma contents like Na, K, were 
detected by flame photometer while the inorganic 
phosphorus, iron and calcium were determined by 
photocolorimeter according to the method of E. J. 
King and I. D. P. WoottonS (1956). 

Table I 


Plasma electrolytes of Channa punctatus and 
Notopterus notoptems 


Plasma contents* 

Channa 

punctatus 

Notopterus 

notopterus 

1. Sodium (mg/100 ml) 

312*0 

298-0 

2. Calcium (mg/100 ml) 

16*2 

J5-0 

3. Potassium (mg/100 ml) 

4-5 

5*5 

4. Iron (mg/100 ml) 

67*2 

57-0 

5. Inorganic (rag/100 ml) 



Phosphorus 

16*8 

15-7 


^ Mean values. 


It is observed that C. punctatus which is an active 
and surface feeding fish has higher plasma contents 
than that of N. 7iotopterus^ a mid water feeder and 
sluggish fist. 

This pidee of work has provided due that the 
plasma contents may, be higher in active and surface 
feeding fish as compared to the sluggish and bottom 
sluggish fish. 

Zoology Research Laboratories, O. P. Saxena. 

Mulranimal Modi College, B. K. Sharma. 

Modinagar 201 204, India, 

September 26, 1977. 
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STUDY ON THE LIPID COMPONENT OF 
THE HAEMOLYMPH OF A SPIDER 
POECILOTHERIA FASCI AT A 


It is known from the works of Nowosielski and 
Patton^ aniJ others--^- that the concentration of lipid 
in the haemolyriiph in insects varies from 5 to 295 
mg;/100 ml. Miyriapods are found to have 100 to 
239 mg/100 ml'^’®. In contrast to these, the clrusta- 
ceans have very high values ranging from 500 to 590 
mg/100 ml in Antaeus astacus and 435 to 480 mg/ 
100 ml in sqmnado"'^. But virtually nothing is 

known of the haemolymph lipid in Arachnida. Hence 
the present study, was undertaken' on the lipid of the 
haemolymph of a spider Poecilotheria fdsciata. 

These giant spiders are available throughout the 
year in the Niigiri Hill jungles. Specimens of both 
the sexes of different sizes are used for the analyses. 
Presumably the smaller ones are younger than the 
larger specimens. The method of collection' of these 
arachnids and the procedure for obtaining the haemo¬ 
lymph have been given elsewhere^. The total and 
differential condentration of lipid are estimated accord¬ 
ing to the procedure outlined by Sundara Rajulu^. 

Table I 


Total concentration of lipid in the haemolymph of 
Poecilotheria fasciata in mg/IOO ml 


SI. 

No. 

Length of 
the animal 
(mm) . 

Quantity of lipid 

Male 

Female 

1. 

17 

426±12 

310±9 

2. 

19 

4354:11 

329±10 

3. 

22 

449+9 

347±J3 

4. 

26 

453d=5 

362 + 9 

5. 

29 

472 ±8 

378 ±8 

6. 

34 

491 ±6 

396±6 

7. 

,36 

504±10 

399±7, 

8. 

38 

. 517±8 

4I8±9 

9. 

43 

520±11 

425±11 

10. 

52 

536±7 

437+14 

Average 

480 

380 

Species average 

430 


From the -results presented in Table I it may, be 
evident that the males have higher quantities of lipid 
in the haemolymph than the females and in both the 
sexes the younger specimens have lesser quantity than 
the older ones. The average value for the species is 
430 mg/100 ml. The results of the analyses of the 
different types of lipids in the haemolymph are given 
in Table 11. The sample of haemolymph analysed was 
a mixture of haemolymph from spiders of different 
sizes of both the sexes so that the values obtained are 
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valid for the species. The haemolymph contains free 
fatty, acids, phospholipids and triglycerides. The free 
fatty afeids account the maximum proportion (43*5%) 
while the phospholipids and tiglycerides amount 
38 * 2 % and 18*3%, respedtively. 

Table 11 

Differential concentration of the different types of 
lipid in the haemolymph of Poecilotheria fasciata in 
ingjlOQ ml 


SI. Lipid fraction 

Quantity 

Percentage out 

No. 


of the total 
quantity 

1. Free fatty acids 

J87-1 

43-5 

2. Phospholipids 

164-3 

38*2 

3. Monoglycerides 



4. Dig/ycerides 



5. Triglycerides 

18-1 

J8-3 

A comparison of the 

lipid content 

of the haemo- 


lymph of the spider with that of the ptrer groups 
of Arthropoda may reveal that the condition in the 
spider is similar to what is found in Crustacea'^’ 
The resemblance is vefy striking in the absence of 
mono- and diglycerides in the spider and in the 
cTustajCeans^^*'^^. 

Department of Zoology, M. Aruchami. 

University PG Centre, G. Sundara Rajulu. 

Coimbatore 641 004, 

November 15, 1977. 
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CYTOTAXONOMV OF TROX FABR. 

(TROGINAE ; SCARABAEIDAE : COLEOPTFRA) 

In several instances, analysis of morphology of 
kar:y:ot)ype led the way to a new and better and some¬ 
times to novel understanding of the systematic: rela¬ 
tionships within a major biologicial group'. Based on 
k 2 ycyotype morphology Smith^’- solved the taxonomic 
puzzle in three North Ameridani and two Finnish 
species of Hyhbius. Tfox provides another gjood 
example of complete agreement between classilcal taxo¬ 
nomy and relat}ionships based on the structure and 
behaviour of chromosomes. 

Vaurid^’^ placed North American' species of Tfox 
into species subgroups on the basis of male genitalia 
and certain' other morphological charaers. Trox fovei- 
(Hollis and T. spinulosus dentibius are the more primi¬ 
tive spefeies belonging to terrestfis subgroupi. Tfox 
scaber is the name species of the scaber cpniplex. 
Trox punctatus, Tfox smtellark ond Trox monachm 
belong to the suherosus subgroup, which is believed 
to contain more specialized forms. The South American 
subgroup brevidoUls^ to which Trox arkemis belongs, 
is regarded to be intermediate between the suherosus 
group and other Trox, The Indian Trox omacanthus 
dan be best fitted in the North American suherosus 
groups. 

Oytologically, all the above mentioned species of 
Trox possess 9 + Xyp karyotype. However, they 
differ in morphologidal derails of the chromosomal 
complement. All the chromosomes are metacentric in 
the complement of Trox fovekolUs^j Trox scaher'^ 
and Trox spinulosus dentibius whereas the cjhjjomo- 
slomes are acrocentric in Trox punSfatus\ Tfox 
scutellaris,'*, Trox monachus’^ and Trox omacanthus^^ 
Since sea^abaeid dhromosomes are typically meta^n- 
tric Virkki’^ considered the latter karyofype as deriva¬ 
tive. Comparatively high chiasma frequencjy and hence 
a high recombination index in the Indian Trox oma- 
canthus^ also lends slpport to the derived nature of 
the acrocientriic kafyotlype. Virkki’^ assumed a com¬ 
plete series of pericencrid inversion's -to be responsible 
fot the ev’olutlion of karyotype from a totally meta¬ 
centric to a totally acrocentric one during which the 
’‘fundamental number” of chromosome arms is also 
reduced to one half. Sinde it is hard to- imagine a 
sudden change the inversions must have hod a selefctive 
value and got acCumuIted during a long evolutionary 
histor'y. Consequently, there should be intermediate 
forms between the two extremes in Trox foveTOpllis 
type and Trox punctatus type of karyotypes. This 
gap is filled b|y Trox acri^iis which has in its 
karyotype mostly metadentrlc chromosomes, but at 
least one pair of chromosomes is acrocentric^ 


The foregoing account shows how beautifully and 
exactly the cytological picture; Trox foveidollis, Trox 
sphmloms dentibius, Trox sdaber Trox arkmsh 
Trox pwnc'mus, Trox scultellaris, Trox monaclun 
and Trox omaeamhus fits into the one drawn on the 
basis of morphotaxonorriy; terrestr'is, sCither —> brevi- 
coUis suherosus, in that phylogenetid sequen*. 

Department of 2bology, j g Yadav 

Kurukshietra University, 

Kurukshetra 132 119, 
and 

Department of Zoology, r. PuLM. 

Hindu College, 

Moradabad 244 001, 

November 19, 1977. 
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giemsa-banding in fish chromosomes 

Differential banding patterns obtained by various 
techniques are Currently in vogue for identification of 
animal chromosomes, particularly the human duomo- 
somes (c/. Sharma and Tafckdar)i. These bands 
(obtained by the use of quinacrinfe fluorochromes) 
appear as high and low intensity 'regions under the 
fluoresren't microscope; if produced by other methods, 
these arc visible as differentially stained segments under 
the light microscope. Of methods tried on the fish 
chromoromes, the following technique, which involves 
a modified procedure, gave verV satisfactory results. 

The fish chromosome slides were prepared by the 
usual colchicine-difrate-accettc alcohol-air djcyiog 
method described elsewhere-. For obtaining the 
T-ban'ds, 5-6 days old slides were dipped in a 10^ 
solution of hydrogen peroxide for 5 min, washed in 
distilled water and treated for 10 minutes with 0*02% 
solution of -ttypsin kept at 4°(±1) C After washing 
the slides with 5—10 changes of distilled water, they 
were stained in dilute Giemsa stain (pH neutral). 
The slides were differentiated in distilled water, dried 
at 37° C ®for 6 hours and mounted lA DPX after 
cleaning in xjylene, 
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■ The most important step in the present method is 
'the slowing down of the action of trypsin by low 
rempeirature treatment. In this wa,y, it is easy to arrest 
■^the action of the enzyme at the optimum stage. It is 
known that the action of trypsin occurs in two stages. 
It initially denatures the protein substrate and then 
the' proteins become more sensitive to the hydrolytic 
aciion of the enzyme-h The denaturation activity 
brings about suitable changes in the prbtein mokcWes 
associated with the chromosomes. It is only in this 
phase that the differentially staining bands can; he 
obtained. Thus, it is very necessary that this phase is 
prolonged by slowing down the action of the enzyme 
(done presently by low temperature treatment) so 
that the action is easily controlled before the next 
phase of digestion sets in. Such a slowing down can 
.also be attempted by versene^ or by ethylenediamine- 
tetracetic acid^. 



The figs. 1 and 2 show somatic metaphases ob¬ 
tained from the kidney, cells of male and female 
,Channa puricPttus (Bloch) (2n = 32) belonging to 
the family Ophiocephalidae. The elements show clear 
G-rbands which are more discrete on the longer 
ctiromosomes. ,Since the lighter regions on the ele- 
Vments are the ones that have been altered by the 
1 enzyme to become unstainable with Giemsa, these 
are .the real G-bands. The application of banding 
pattern smdies to the fish chromosomes * can be very 
useful due to the faa that tlie fishes usually have a 


larger number of elements not vlistiiuguishabie by. 
normal morphometric criteria. 

The author is grateful to Professor A. K. Datta— 
Gupta, Head of his department, for providing tlie 
research facilities. 

Department of Zoology, I'v- Plspii. 

Kurukshetra University, 

Kurukshecra 132 119, India, 

November 26, 1977. 
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CYTOCHEMISTRY AND ULTRAS'! KUC HIRE OF 
THE YOLK NUCI.EUS IN OOC^ TES OF THK 
LOACH, MISGURNUS ANCUILIJCA VDAT US' 
(CANTOR) 

No struemre of the cell intrigues the cytologist As 
much as the lyolk nucleus of ■ fish oocytes. It is gene¬ 
rally assumed that the yolk nucleus takes part in. the 
synthesis of certain substances that arc subsequently 
incorporated in' the yolkLa. On the contrary Kudo'* 
believed that the •yolk nucleus Is concerned with the 
foiimation of cortical alveoli. None of these authors 
has ho-wever shown any physical continuity between, 
the lyoIk nucleus and the formatiin of yolk. The pre¬ 
sent cytochemical and ultrastrucrural study is related 
to the yolk nucleus in the ooqytcs of Af. unguillicandafius^ 
Adult loaiches were obtainctl from fresh, watc^r 
streams of Gunma prefeicture, Japan. Fresh pieces ot 
the ovaries were fixed in Carnoy, Bouin, 10% n'eutjral 
formalin and formal-calcium fixatives. Methlyl green/ 
pyronin'”, Tridhloiroacetic acid‘> and Riboniiclease 
digestion", Feulgen reaction^, Trypsin 

7digestion/Hg--BPB", Fast green PCF*^, Bloicldojg; of 
^'llysine/fast green^^, Millons Performic aicrid— 

"alcian blue and PAS tests were cmplo'yed for cyto¬ 
chemical analysis. The tedhniique of elclcrron microscopy 
is similar to that described by Dutt and Tnoiie^^- 
'The yolk nucleus which is juxranuclear in position 
in the cytoplasm of immature ooicytes appears as a 
spherical body surrounded by a clear space. Cytoche- 
mically it is rich in RNA, a]cidic proteins and Basic 
proteins containing arginin'e. These findings in. the 
loach corroborate the earlier' reports on the occurrence 
of RNA and protein in the yolk nucleus in other fish 
oocytes^-. The yolk nucleus .is however devoid odf anV 
detectable amounts of DNA t|yrosine, cystine and 
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PAS positive substances. A negative reaction to PAS 
is. rc',corded for the nucleus of Chama and 

Heteropneustes^'"*, 

Under electron microscope the yolk nucleus is seen 
to contain a cluster of mitochondria and a few electron 
dense granules (Fig. 1). Often extruded nuicleolar 
material is present closely associated with the mito¬ 
chondria. During further growth of the ooCyte all the 
mitochondria and electron dense granules move to the 
cell periphery, (Fig. 2). Ac this stage the cell periphery 
reveals several small micropinocytotic vesicles. The 



Figs. 1-2. Fig. 1. Elcctronmidrograph of the yplk 
nucleus consisting of cluster of mitochondria and 
electrondense granules, 13,000. Fig. 2. potrion of 
peripheral ooplasm consisting of mitochondria 25,000. 

RNA and protein content of the yolk nucleus merge 
with 'Cortical ooplasm whereas ultrastruaurally the 

mitochondria appear still very discinjcc. There is no 
evidence for any direct involvement of mitolchoiidria 
either in the formation of cortical alveoli or in the 
/ formation of yolk. The latter in fact appears to be 
//drived from outside the oocyte and the oocytes may 
simply sequester the yolk into the peripheral ooplasm, 
.this view is strengthened by the observation that the 
peripheral ooplasm is rich in micropinocytotic vesicles. 
It is .clear from the present study that the (yolk nucleus 
.merely acts as a icenter for the accumulation of mito¬ 
chondria without an'y precise role in the production of 


yolk, it is also obvious that with regard to the yolk 
nucleus there exists a bask similarity between hsh and 
amphibian ooCytes. 

One of us (NHGD) is grateful to the Japan' Society 
for the Promotion of Science, TokyO' for the award 
of a Post-doctoral Fellowship during the tenure ' of 
which this work was carried out. 
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TOBACCO STEM BORER SURVIVES ON 

DATURA , ■ I '.i; 

A number of workers’'"'^ tried to locate an alternate 
host of tobacco stem, borer Scvohipalpa Jieliopa (Low). 
(Lepidoptera : Gelechiidre). Fletcher^ and Broadley- 
suggested Solcninn melongena (Brinjal) as the host. 
But Corbett® and Mohr^ failed to breed them on 
brinjal plants. We also could not breed them on a 
number cf varieties of biinjals. Athe’iton'''* recoidcd 
5*. heliopa on Nfeofiom shaveolens and N. glauca, two 
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wild tobacco plants of Australia. The piesent note 
records this important pest of tobacco completing its 
life cycle on Datura innoxia (Miller)®. 

Freshly hatched first instar, second instar and third 
instar larvae of S, heliopa were inoculated on 20-40 
days old datura seedlings, on the leaf, terminal bud, 
and, inside the stem near the growing bud. All the 
above larvae were observed penetrating and develop¬ 
ing to adult moths in the inoculated locations. But 
its survival ratio was poor as compared with tobacco 
plants. The leaves were relatively resistant to the 
penetration where only one larva out of 102 inoculated 
could survive and make a gall on the petiole but keloids 
were seen on many. Terminal bud seemed more 
susceptible to the infestation. The growth retarda¬ 
tion, galls, suckers and the exit holes caused by 
S, heliopa on the datura were similar with those made 
on the tobacco plants. The larval period ranged from 
12-18 days and the moths emerged in 9-12 days. 
The active growth of healing tissue, developed in the 
galls after pupation reduced the size of the exit holes 
resulting difficulty in the moth emeigence. Moths 
were found laying eggs on the datura when confined 
on them. The oviposition and incubation period of 
eggs were 4-5 and 3-4 days respectively. Thus the 
tobacco stem borer completed its life cycle on 
jD. innoxia in 28 to 39 days. 

The authors are grateful to Dr. N. C. Gopalachari, 
Director and Shii B. G. Joshi, Entomologist, Central 
Tobacco Research Institute, Rajahmundry, for their 
keen interest in the work. 

Central Tobacco Research S. A. Jacob. 

Institute, V. S. R. Das. 

Rajahmundry-533 101, 

November 1, 1977. 
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RECORD OF A NEW HOST FOR OUGONYCHUS 
COFFEAE (NIETNER) 

The red spider mite Oligonychus cojfeae (Nietner) is 
a serious pest of tea and jute in north-east India. It 
is widely distributed and attacks a variety of plant 
species belonging to different families (Gupta^). 
Recently Mojghanis macrophylla (Willd.) O. Ktze was 
raised at the Jute Agricultural Research Institute, 


Barrackpore (West Bengal), for the maintenance of lac 
insect cultures and it was found that, on maturity pf the 
late sown jute during November 1976, 0. coffee 

migrated from jute to M. macrophylla plants infest- ^ 
ing the ventral surface of preferably the lower 4 
leaves. This infestation lasted till the first showers I 
in April, 1977. The severely infested plants showed j 
yellowing of the leaves which subsequently dried up 
affecting adversely the health of the plant. This is the i 
first record of M. 7nacrophylla serving as a host for 
0 . coffeae. 

The authors are grateful to Dr. T. Ghosh, Director, 
Jute Agricultural Research Institute, Barrackpore, for 
the ‘facilities. 

Indian Lac Research Institute, S. N. MUKHERJEE. j 

Namkum, Ranchi, Bihar, N. S. ChaUHAN. I 

November 26, 1977. - 
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AFLVTOXIN CONTAMINATION OF GRAINS IN 
FLOODED AREAS OF MATHURA, 

UTTAR PRADESH 

Aflatoxins are hepatoxic metabolites produefed by 
certain strains of Aspergillus flavus Link ex Fries^’-, 
High moisture dontent in grains and/or atmosphere 
favours the growth and aflatoxia production by 
A. flavus'^". During the rainy season of 1976 several 
villages in the Mathura district (U.P.) were badly, 
flooded causing excessive wetting of food grains. On 
the advice of Director General, I.CA.R., a sulfVQr of 
these areas was conducted during November 1976. 
Thirty-six samples of pure wheat, mixed wheat and 
barley and wheat and gram were brought from these 
areas for determiining their aflatoxin content which is 
the most dangerous of all the mycotoxins. 

Fungi associated with the samples were isolated on 
2% agar. For assafy of aflatoxins, the samples were 
first observed under UV-light and those giving bluish 
green fluorescence were assayed by the procedure of 
Thomas et alS\ Samples were ground and 50 g of 
the ground sample was blended with 250 ml metha¬ 
nol : water (60:40) in Waring blender for 2 mla flt 
high speed. Sample extract was collected into a 250 ml 
separating funnel to which was added 30 ml saturated 
sodium chloride solution an’d 50 ml hexane. The 
filtrate was extracted for 1 min and the lower aqueous 
methanol layer was transferred to another separating 
funnel. This was extracted with 50 ml chloroform 
and the chloroform layer was collected into lOO ml 
flask Containing 5 g of cupric carbonate. It was agkin 
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filtered through filter-paper containing 5 g Na^SO^. 
Cupric carbonate was washed with 25 ml chloroform 
and filtered through Na^SO.j^. The cbmbined chloro¬ 
form lay.er was evaporaed ito 0*5 ml and subjeaed to 
thin layer chromatography using chloroform : methanol 
(97:3) as solvent system. The position of. aflatoxin 
spots was observed under UV-light and values of 
standards and samples were compared. 

For the determination of aflatoxin cbncentration the 
procedure of Nobney and Nesbitt’s-''^ was followed. 

Aspev^tllus, Penhlllium and Rhizopus were the 
main fungi associated with the samples studied. 
Thin lawyer chromatography showed that out of 36 
samples 18 were aflatoxin positive. Since the samples 
were obtained from flood affected areas they had 
plenty, of moisture to support fungal growth and 
mycotoxin produaion. 

Aflatoxin wos found most abundantly in the 
positive samples. Very few samples contained 
aflatoxin and G^. The typidal strains of 

Aspergillus flavus that produce aflatoxins do not fonn 
Gj and G^'*. The concentration of aflatoxin tianged 
from 6 ppb toi 200 ppb. Among the various aflatoatins, 
B| is most toxic and produced in maximum amount* 
Food and Drug Administration of the United States 
has fixed the tolerance limit for aflatoxin at 20 ppb. 
In the present study four samples were exceeding 
this limit, the highest being 200 ppb. Howeve'r, the 
concentrations of afflatoxin, B^, Gj and Go were below 
10 ppb in all the cases. 

Nothing definite is known about toxicity levels of 
aflatoxins for man. Tulpule et al.^ have reported that 
young, monkeys develop liver lesions, very like bilary 
cirrhosis, when fed with 1 mg aflatoxin daily for 3 
weeks. Monkeys were not, however, as susdeptiblc as 
guinea pigs to the toxin. Scientists from CFTllI, 
Mysore, have reported the occurrence of liver cirrhosis, 
similar to Indian childhood cirrhosis, in a few 
children who were accidently fed aflatoxin contami¬ 
nated peanut protein flour as part of their treatment 
fof protein deficiency. 

P.G. Department of Botany, R. S. Mishra. 

Bhagalpur University, *]if 

Bhagalpur 812 007, Bihar, 
and 

Department of Plant Padiology, R. S. SiNGH. 

G.B. Pant Univ. Agrifji fnd 

Technology, ^ , 

Pantnagar, Naini Tal, 

Not/emher 21, 1977. 7 
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TWO NEW SPECIES OF HYPHOMYCETES 

Two new species of Hypliomycetes, viz., Cercospora 
crotonicola and Phaeoisariopsis lagerstromeae are 
being described here. 

(1) Cercospora crotonicola spec. nov. 

Leaf spots amphigenous, circular to oval, dull white. 
Conidiophores abdundant, epiphyllous, stroma of 
few brown cells, fasciculate, olivaceous brown, septate, 
unbranched, simple, strai^t or flexuous, sometimes 
distinct scar is present at the apex of conidiophore, 
50-110 X 4-7 jx. Conidia hyaline, broader below 
tapering upwards, 3-13 septate, 26-82 X 3-4.5/x. 

On the living leaves of Croton sparsiflorus Mojong. 
Jabalpur (M.P.), India, October, 1976, Leg. R.C, 
Rajak. 

Type specimen has been deposited in herb. IMI, 
Kew, No. 214009. 

There is no report of any Cercospora parasitising 
Croton, It is, therefore, being described here as a new 
species C. crotonicola sp. nov. 

Cercospora crotonicola spec. nov. 

Maculae folicolae amphigena, circulara vel ovala, 
albus pulveraceous, Conidinophora abundans, epiphylla, 
hypostroniata minutum, fasciculata, olivacea— 
brunnea, septata, non ramus, simplicia, recta vcl 
flexuosa, nonunquam cicatrice cminente ad apieem 
conidiophorum, 50-110 x 4-7 ft. Conidiis hyalina, 
latus infra fastigata sursum, 3-13 septata, 26-82 x 
3-4 *5 fi, (Fig. J). 

In foliis viventibus Croton sparsiflorus Morong, 
ad, Jabalpur (M.P.), India, Octoberi 1976, Leg R. C. 
Rajak. 

Typus positus in Herb. I.M.I., Kew, No. 214009. 

(2) Phaeosariopsis lagerstromeae spec. nov. 

Colonies effuse, greyish brown, cottony, amphigenous, 
scattered. Mycelium immersed. Stroma paitly 
immersed, spongy, bulbous to piilvinate, oliva- 
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ceDUs brown, 6}~! 18 ,a broiid tuid 44-70/x high. Coni- 
diophores macronematous, caespitose or forming loose 
synnemata, up to 230 (m long, threads 5 thick near 
the base, swelling up to 9-5/x near the apex, septate, 
olivaceous brown. Conidia solitary, dry, acropleuro- 
genous, simple, mostly obcfavate or cylindrical, oliva¬ 
ceous, end cells subhyaline, conicotruncate at the base, 
smooth, 0-1.2 septate, septi thick and dark brown, 
26-80 X 5 0-9/X. 



Z5 ^ 

VlG. 1.., - Cercospora crotonicola conidiophores and 
conidia. 


On the living leaves of Lagerstroemia parviflora 
Roxb., Pacbmirhi (M.P.), India, January, 1977, Leg. 
R. C. Rajak. 

Type specimen has been deposited in Herb. 

Kew, No. 212436. 


The form genus Phaeoisariopsis was erected by 
Teodoro Ferraris^ (1909) based on Isariopsis griseola 
Sacc. Ellis (1971, 76) described about eleven species.^’® 
On comparison, the present fungus is found to be 
quite dhtinct from all the known species. The specimen 
was referred to Dr. J. L. Mulder of the C.M.I., Kew, 
England, who confirmed that it is a new species of 
Phaeoisariopsis. 

Phaeoisariopsis lagerstroemeae spec. nov. 

Colcniae effusae, griseo-brunneae, bysinnae, amphi- 
genae, sparsae. Mycelio immerso. Stroma parte 
imniersum, spongeideum, bulbiforme vel pulvinatum, 
olivaceobrunnetim, 60-118 fx latum, 40-70^ alti m. 
Conidiophori macronemati, caespitosi vel synnemata 
laxa efformantes, ad 230 pi longi, floccis 5 -Spx diametro 
juxta basim, apicem versus ad 9*5^ inflatis, septr.tis, 
olivaceo-brimneis. Conidia solitaria, sicca, acro- 
pleurogena, simplicia, plei unique obclavata vel cylin- 
drica, divaceo—briinnea, cellulis terminalibus pallide 
olivaceis, ad basim conicotr'unc^.ta, levia, 0-12 septata, 
septiscrassis,atrobrUnneis, 26-80 x 5 *5-9 p,. (Fig. 2). 



mata, conidiophores and conidia. B. Conidiophores 
and conidia, C. Conidia. 

In follis y\Ytn\\\)VislLagerstroemia parviflora .Roxb., 
Pachmarhi (M.P.), India, January, 1977, Leg. R. C. 
Rajak. 

Typus positus in Herb. Kew, No. 212436. 

We are grateful to the Director and Dis. B. C. 
Sutton and J. L. Mulder of the Commonwealth Mycc- 
logical Institute, Kew, for their help in the identifi¬ 
cation of the species. Thanks are also due to Dr. 
D. P. Rogers, University of Ill^ois, Uibana, Illi¬ 
nois U.S.A. for render ing into latin the diagnoses of 
new species and to the Principal and Mead, Botany 
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Dspartment, Goverr.nient Science College, Jabalpur 
for providing Laboratory facilities. 

Phytopathological Laboratory, R. C, Rajak. 

Department cf Botany, K. K, Soni. 

Government Science College, G. P. Pathak. 

Jabalpur~482 001 (M.P.), 

January 23, 1978. 
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STUDIES OF CHKOMOCENTKES IN RADISH 
{RAPHAf^^VS SATIVUSL.) 

Many species of angiospcrms, including radish, are 
characterized hy the presence of constitutive hetero- 
chromatin in the interphase nuclei as heteropycnotic 
bodies which are termed as chromocentres^”". They 
remaiin condensed during the interphase of the cell 
cycle and stain difi'ercntly than euchiomatin. Hetero¬ 
chromatin is known to play a key role in gene regu¬ 
lation in eucaryotes, functioning; as a non-specific 
repressor that blocks uncoiling and brings gene inac- 
tiyation'*^-'*^. Radish constitutes a suitable object for the 
study of constitutive heterodiromatin, for all types of 
its cells exhibit chromocentres in thhe interphase nuclei. 
A comparative study of the number and .iistribution 
of chromocentres may be of considerable evolutionary 
value^^k It may also' help us to understand the mecha¬ 
nism of chromosome pairing, since hete'rochromatio! 
plays a definite role in this process'^The present 
report gives an account of the number and distribu¬ 
tion of chromocentres in fout varieties of radish 
{Raphanus sativus L.') in order tO' understand these 
varieti’es in terms of their nuclear structure and orga¬ 
nization, 

Four varieties of radish, namely 'J^^panesc White’, 
'Rainy Season Radish Red’, ‘Kalamikati Red^ and Tusa 
Desi’, have been used in the present study. Plants were 
raised from seeds in identical field oondition. For 
cytological analysis, flower buds were fixed in. acetic 
alcohol (1 : 3) mordanted with FeCl.^. Pistils were 
dissected out and only the stigmatic portion was 
stained and squashed in 1*5% acetocarmine. Sebring 
was made in 20 receptive cells of stigma per plant 
and altogether 5 plants were studied sn each variety. 
ChromorJentre counts were made in well' squashed 
cells only. 

Although chromocentres were present in. all types of 
cells, receptive cells of the stigma were purposely 
chosen for counting chromocentres because of two 
principal considerations:’ fiVstly, receptive cells were 


fiask-shaped and could, therefore, be easily distinguish¬ 
ed and, secondly, chromocentres in them were larger 
in size, stained better and were countable. Several 
chromocentres in the form of heteropycnotic bodies 
were observed in the intcrphase nuclei of these cells. 
The number of these heteropycnotic' bodies varied 
greatly, ranging from 11 tO' IS per nucleus, with the 
majorky of nuclei containing 12-14 chromocentres. 
They also varied in size. A pair of chromocentres was 
found attached to the nucleous (Fig. 1). Although 



Fig. 1. Receptive cells of stigma showing varying 
number of chromocentres in the interphase nuclei. 

these varieties did not vary significantly among them¬ 
selves, plants belonging to these varieties definitely 
demonstrated variation in the mean number of chro¬ 
mocentres in' the interphase nuclei which ranged from 
12*5 to l4-6 (Table I)* the mean number of chromo¬ 
centres was found to be 13*2 in ‘Japanese White’, 
13*3 in 'Rainty Season Radish Red’, 13*5 in 'Kalami¬ 
kati Red’ and 13*6 in ‘Pusa Desi’. The distribution 
pattern of chromocentres in the nuclei also showed 
variation in these varieties. ‘Kalamikati Red' demon¬ 
strated a more uniform distribution of chromocentres 
than other varieties. Nuclei containing 16 or more 
chromocentres were characteristic of ‘Rainy Season 
Radish Red’ and Tusa Desi’ only. 

Chromocentres have been an object of cytogenetic 
investigations for quite sometime. Earlier studies 
have demonstrated that the amount and tlie ..distribution 
of heterochromatin, as indicated by the number and 
disitribufion of chromocentres, in the interphase 
nuclei, of radish an'd maize are genotypiically con¬ 
trolled"’Different varietal populations of “ radish 
may, similarly be exploited as a suitable model for the 
study- of genetics of heterochromatinl The present 
study demonst’rates clearly that plants belonging to 
diflFcrcnt variotal populations of radish vary among 
themselves in the mean number of chromocentres and 
their distribution in their interphase nuclei. Inter and 
intravarietal variations in this heterochromatin pheno- 
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Table I 


Mean number of chromocentres in different varieties of radish 




Chromocentres/nucleus in plants 


Chroniocentics/ 




Materials 

1 

2 

3 

4 

5 

nucleus 


cvcj) 








Mean ± S.E. 




Rainy season 
Radish red 

12-5 

13-2 

13-3 

13*7 

13-9 

J3-3±0-22 

l)*50 

3* 

7 

Japanese white 

12-8 

12*9 

13*2 

13-4 

. 13-7 

13-2i0-15 

()*33 

2 * 

5 

Kalamikati red 

12-9 

13*4 

13*5 

13-6 

14-0 

]3-5_L0-]8 

()*4() 

3* 

0 

Pusa desi 

13*2 

13-2 

13*3 

13-7 

14-6 

]3-6i0-J3 

0*28 

2 * 

9 


type may indicate different degree of heterozygosity of 3. 
alleles that these varietal populations may contain for ^ 
this nuclear character. It is interesting to note here 
that the number and distribution of chromocentres ^ 
are charaaeristic for a particular population of radish. 7. 

Authors are thankful to Pirof. J. P. Sinha for pro- b. 

viding necessary laboratory facilities. 

Department of Botany, N. Dayal. 10. 

Ranchi University, S. Kumar. 

Ranchi 834 008. j 

December 22, 1977. 
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INSTITUTION OF CHEMISTS ONDIA) : ASSOCIATESHIP EXAMINATION, 1979 


The Twenty-ninth Associateship Examination of the 
Institution of Chemists (India) will be held in Novem¬ 
ber, 1979. The last date for Registration is 30th 
November, 1978. The Examination in Group A 
(Analiytical Chemistry) is divided into the following 
eleven sections and each candidate will he examined in 
two of them accbrding to his choice as approved by 
the Council, in addition' to the General Chemistry 
including Organic, Inorganic. Physical ‘and Applied 
Analytical Chemistry. : (1) Analysis of Minerals, 

Silicates. Ores and Alloys; (2) Analysis of Drugs and 
Pharmaceuticals; (3) Analysis of Foods; (4) Analysis 
of Water and Sewage; (5; Biochemical Analysis; (6'/ 


Analysis of Oils, Fats and Soaps; (7) Fuel and Ga,s 
Analysis; (8) Analysis of Soils and Fertilisers; (9) 
Analysis Connected with Foren&iic Chemistry; (ID) 
Analysis connected with Leather Chemistry; (11) 
Analysis connected with Textile Chemistry. The Exa¬ 
mination is recognised by the Government of India 
as equivalent ts M.Sc. in Chemistli^y for purposes of 
reerbitment of Chemists. 

Further enquiries regarding this and for Member¬ 
ship may be made to the Honoraify Secretary, Tnsfitudofv 
of Chemists (India), Chemical Department, Medical 
(College, Calcutta 700 073. 


AWARD OF RESEARCH DEGREES 


Marathwada University, Aurangabad, has awarded the 
Ph.D. degree in Chemistr)' to Shri B. M. Bhawal. 

Kakatiya University, Warangal, has awarded the 
Ph.D. degree in Mathematics to Shri K. Mrithyumjaya 
Rao. 

Sri Venkateswara University, Tirupati has awarded 
the Ph.D. degree in Home Science to Miss 
K. Saryavathi, 


Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Chemistry to Sri Duhshasan Kund. 

The Maharaja Sayajirao University of Baroda has 
awarded the Ph.D. degree in Mathematics to Sri 
Tamanadas Ratilal Patadia. 

Kakatiya University, Warangal, has awarded the 
Ph.D. degree in Botany, to Sri N. Pratap Reddy, 

Ranchi University, Ranchi, has awarded the Ph.O, 
degree in Zoology to Sri M. Firoz Ahmad. 
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FOURFOLD HELICAL STRUCTURES FOR SEQUENTIAL COPOLYMERS OF GLYCINE AND 
IMINO ACID RESIDUES PROLINE AND MYDROXYPROLINE 


V. N. BALAJI AND V. SASISEKHARAN 
Molecular Biophysics VnU^ Indian Institute of Science, Bangalore 560 012, India 

Abstract 

Regular fourfold helical strnciuies have been proposed for copolymers of glycine and 
in lino acid residues, proiine and hyclrcyyproline, with two and four units in monomer. In these 
MructLiics all the availabJc NH groups are interchain hydrogen bonded. Energjetically fourfold 
Uedical srructure.s are as favourable as threefold helical structures. Stereochemically satisfac¬ 
tory fourfold helical structures are possible with unit height h ranging from 2*7 to 3*1 A., 


pROLlNE and glycine arc important constituents of 
*■ cDllagen and related proteins-h Sequential copoly¬ 
mers of proline and glycine arc model s^^stems, the 
physicej-chemical studies oif which c'an give inforniatio'n’ 
about tbe structure and conformation of proteins which 
are rich in these residues. Several sequential copoly¬ 
mers tjf gllycine and proline with tri and hexapeptide 
units in the monomer and with glycine at every third 
position have been investigated in. detail as model sys¬ 
tems for collagen. In general these copolymers form 
triple helical structures-. Recently, copolymers of 
glycine- and proline with two and four peptide units 
in the monomer have been investigated in some 
detail-'. For these types of copolymers, no satisfactory 
sirucrurcs have been proposed though some of them 
are interpreted, under the conditions studied, to be 
ordered structures. 


As a part of our programme of studies on regular 
fourfold helical structures for the backbone of poly- 
petides, we have investigated inJ detail the “possibility 
of ordered structures for copolymers of glycine and 
imino acid residues, proiine and hydroxyproline, with 
two and four units in the monomer. . Oiir model 
building studies revealed that ordered stnicnires are 
indeed stereochemically feasible for these copolymers. 
For poly( Gly-L-Pro), poly (Gly-L-Hyp), poly (Gly- 
Gly-L-Pro-Gly) and poly (Gly-GIy-L-Hyp-Gly) 
circular dichroism (CD) smdies in solution' have 
been carried oni^. Under the conditions studied, 
poly (Giy—L-Pro) and poly (Gly-Gly-L-Pro—Gly) are 
interpreted as not ordered structures whereas poly(Gly- 
L-Hyp) and poly (Gly-Gly—L-Hyp-Gly) are ordered;- 
However, no satisfaaory structure has been proposed 
so far for any one of these. NMR studies on polyCGly— 



Hc, 1, d.w. .h, 2 

'bT"arranged in space Tuerth^^the pyrrolidine rings are dosely packed (not shown ..here). Individual 
chains have a-twofold screw and the backbone four-fold screw. • • . 
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Fig. 2. Projection down the helix axis of a fourfold structure of poly.(Gly~Gl,y-L-Prb“GlV) with inter¬ 
chain hydrogen bonds. As in! Figure 1, the hydrogen bonds are roughly perpendidular to the chain axis and 
form sheets in one direction. The sheets form a bilayer which are held together by hydrogen bonds 
that are roughly perpendicular to the layers. 

L-Pro) and poly(GIy-Gfy-L-Pro-GlSy) have also general fourfold helical structures with interchain 

been carried out‘*. The NMR data have been inter- hydrogen bonds are possible depending upon the unit 

preted in terms of cis-trans Isomerization of the pep- height h and the criteria applied for the hydrogen* 

tide bond. For’poly (Gly-L~Pro) using CD and NMR formation; the unit height h was found to be 

data the possibilitly of isomerization about tp angle of testricted from 2*7 to 3*1 A, for h|ydrogen bond 
the profyl residue has been suggested^. Because of (N...O) of 2*8 to 3*0 A and the angle 

imino acid resdues both a-helix and beta strufture HNO<30®. For' all the copolymers mentioned in this 

are ruled out. Further, triple chain association with paper we have chosen as examples fourfold helical 

a network of hy.drogen bonds is also not possible structures corresponding to n = — 4 and k = 2-8 A, 

because of the sequence of residues. On the other where n is the number of peptide units per turn of 

hand, stereochemically satisfactory fourfold helical the helix. 

structures for .the backbone of all the four copolypep- For polyXGly-L-Pro) an arrangement is given in 
tides can be built. In these structures all the available Fig. 1, which is a projection down the helix axis. For 
NH groups are interchain hydrogen bonded. the example shown in Fig. 1, the chain to rhatn 
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distance is 4*75 A and the corresponding hydrogen 
bond parameters are N... O = 2*9 A and 

HNO = 14°. The hydrogen bonds are roughly per¬ 
pendicular to the chain axis and are confined to sheets. 
These sheets can be arranged in space such that the 
pyrrolidine rings are closely packed. Such a packing 
arrangement leads to a monocilinic or pseudo ortho¬ 
rhombic unit cell. In the case of poliy (Gly-L-Hyp) the 
interaction' between sheets will be further stabilized 
by the participation of the hydroxyl group of hlydroxy- 
proline in hydrogen bond formation. 

For the copollymer of pol'y.(GlyMSly-L-Pro-Gly), 
the projection down the helix of a fourfold helical 
structure for the backbone is given in Fig. 2 . Note 
that all the NH groups are interchain hydrogen bonded. 
As in poly(Gly“L-Pro ), the hydrbgen bonds are 
roughly perpenldicular to the chain axis and form sheers 
in onte direaion. The structure in fact is a bilayer of 
two such sheets held together by hydrogen bonds 
which are roughly, perpendicular to the layers. Such 
bilayers can be packed in space involving close packing 
of pyrr'olidine rings. In the case of pol'y(Gl‘y-Gly-L-- 
Hyp-Gly) furthed stability is achieved by hydrogen 
bond formation of the hydroxyl group' of hydroxy- 
proline residue. 

It is well known that the regular conformations 
the polypeptides can have are the a-helix, the beta 
form and the triple helix’ Each of these struaures 
can aggregate to form a' fibre, the ct~helix and the 
triple helix by close packing of approximately cylin¬ 
drical protofibrils and the beta form by stacking of 
sheets. Indidentallly, a-helix, beta form and triple 
helix are single, double and triple chain hydrogen 
bonded arrangements. The single chain a-helix have 
intrachain hydrogen bonds nearly parallel to the helix 
axis. Each chain in' the beta form is a twofold helix 
and the chains are aggregated in the form of sheets 
with hydrogen bonds nearly perpendicular to the 
chain axis. In polyglycine II<^, which is a typical 
example for threefold arrangement, the chains are 
packed in a hexagonal array, each chain being 
hydrogen bonded to its six neighbours. These hydro¬ 
gen bonds lie roughly perpendicular to the chain axis, 
and run in several directions. In the fourfold helical 
structures which are altogether different from the 
above three types of conformations, the hydrogen 
bonds are also nlearly perpendicular to the helix axis. 
The a-helix, the beta form and the triple helix are 
plotted in the (</>, 7 /;)-map and shown in Fig. 3. A 
typical fourfold str'u'cture is also plotted and is shown 
by (□). The ranges in (<f>, yj) values within which 
fburfold helical struaures can occur for copolymers 


of glycine and imino acids cited in' this paper are also 
shown in this figure, along with the conformational 
energy contours for polygl^ycine and poly-L-proline'^’^. 
We note that the fourfold type conformations presented 
here lie close to the thrleefold structures in the con¬ 
formational energiy space and the energy difference 
between the two types of structures is small. This 
would therefore indicate that the copolymers 
mentioned in' this paper can take up regular fourfold 
helical structures for the backbone. In addition, our 
investigations revealed that these types of fourfold 
structures are also possible for other copolymers of 



Fig. 3 . (0, ^/;)-map to show a-helix (a), beta 

form ( O), a triple helix (A) and a typical fourfold 
structure (□). Energy contours for pol,yglycine and 

poly-L-proline are shown by (-) and 

respectively. For polyglyrine the energy corresponds 
to 4 and 5 kcals/mole and for poly-L-ptoline the 
energy corresponds to 5 and 10 kcals/mole. The 

allowed range for the fourfold and threefold struc¬ 
tures are denoted by () and 
respecltively. ^ ^ j 
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glycine and imino acid residues with two and four 2. 

residues in the monomer unit and also for polyglycine 
and poIy-L-proUne. The details of these will be 
reported elsewhere. ^ 

4 
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BIOrSOMERISM IN CYCADS 

BIR BAHADUR, N. PRATAP REDDY AND P. VIJAYA KUMAR 
Department of Botany^ Kdkatiya University, Warangal 506 009, A. P, 


Abstract 

left and righ: handedne.ss in Cycas revoluta Thunb., and C. circinnalis L. (Cycadaceac) 
with regard to spirality of scale and foliage leaves are described. Left and rigjit handed plifev 
occur at random in almost equal ratio, although the left banders are in slight excess. The phyllo- 
is symmetrical and multijugate in' both the species. 


Introduction 

IJANDEDNESS in gymnospermous plants though 
known for over hundred yenrs since Beal'"> first 
observed in cones of Pkea (Pinaceae), this phenomenon 
has ‘ been recorded during this century in Pinus 
austriasa". in this communication, we describe obser¬ 
vations on handedness in Cyaas revoluta Thunb., and 
and C. circinnalis L. (Cycadaceae). 

Material and Methods 

Mature plants of C. revoluta and C. circinnalis 
grow'ing at different places in Hyderabad, Seciiaderabad, 
Warangai (A.P.) and Agra (U.P.) have been exa- 
mined. A cycad is regarded as right handed (dextro¬ 
rotatory) when the spirality of the leaves is counter¬ 
clockwise and a mirror image with clockwise sniral 
constirate a left handed (levo-rotatory) plant. Regular 
observations for several years confirmed that handed¬ 
ness is not a sporadic phenomenon but a regular feah 
ipre-of'che species, for a right handed plant produces 
even the foliage leaves in counter -clockwise spiral and 
the left'handed plant ia clockwdse spiral. Observ^ations 
as to the spirality of the mega and midrosporophylls 
further confirm the handedness in both the species. 

Observations 

Mature plants of, C. revoluta and C. circinnalis have 
4 branched or unbranched stout columnar ^ .wopdy 


trunk with a crown of large palm like leaves at the 
summit. The leaves are dimorphic. In Plate I, 
left (L) and right (R.) handed plants of C. revoluta 
are shown. Both the L and R plants look alike but 
a close examination reveals that thefy arc different the 
way the scale leaves show spirality. 



Plate 1 ; Left handed plant of Cycas revoluta 

showing clockwise^ spirality of scale leaves in side and 
top view. K: Right handed plant of' Cycas revoluta 
showing counter-clockwise spirality of scale leaves in 
Side and. top view. 

; The scale leaves are small, b^own felted, cover the 
foliage leaves' in bud condition and exhibit cle^r 






VoL 47, No. 12 1 
////.’c' 20, 1978 J 


Bioisomerism in Cycads 


405 


spiraiity, their tips turning sharply either to the left 
or to the right in' a given plant. The tips of the 
scale leaves are spiny in C. revoluta, and are helpful 
in determining the spiral. There are 3 to 5 whorls 
each \vhr<d containing 20 to 28 scale leaves. 

'rhe foliatMe leaves are large p-finnlate^ measure 
equally in both the left and right handed plants. 
Thc 7 form a crown at the summit in a spiral fashion. 
The spiraiity (d' the foliage leaves can be observed 
in top view only. These are produced in 5 distinct 
whorls of alternating spirals. The leaves of the 
consecutive spiral (whorl) 'orthostichy’ fall in a row 
and on connecting these a clockwise and a counter¬ 
clockwise spiral develops (Fig. 1). Following 
Tltomus^^* the pliylloraxy in Cycas may be regarded 
as symmetrical and multijugatc. 



Fig. 1. Construction of the shoot apex of Cyca^ 
rcfohita where 7SC represem the zone of scale leaves 
while 1 to 5 show alternating spirals of foliaae leaves. 


Combined data as to the distribution of left and right 
handed plants in each of the two species sampled 
from various places arc summarised in Table J. A 
total of 7^ plants of C. revolu:a- were sampled, out of 
which 39 were left handed (53-424%) and 34 right 
handed (46-576%). The for deviation from 
equality is not significant and the L/R ratio is l-l't 
indicating a slight excess of left handers. In C. cuctn- 
nalis, however, an excess of left handed plants -was 
observed. The value is not significant but the t/R 
ratio indicates an excess of left handed plants. Com¬ 
bined data on both the species also show an excess o. 
left handers but the X- for deviation from equah^^ is 
not significant. The L/R ratio, however, is vet? ig 
and this may. be attributed as due to the heterogeneous 


nature of the samples. The only information available, 
comparable to Cycas, is that of Cooke'^ who founc^ 
equality in the ratio of left and right handed scales in 
the cones of Pinus austriaca. Elsewhere, Davis^ and 
Bahadur et aPi have observed equality in coconut 
palms and in seedlings of Bambusa arundinacea res¬ 
pectively. 


Table I 

The ratio of left and right handed plants in two species 
of Cycas 


Species 

Left 

Right L-R L+R L/R P 

1:1 value 
devia- % 
tion 

C. re- 
voluta 

39 

34 

5 

73 

M4 0-341 50-70 

C. circin- 
nalis 

72 

59 

13 

131 

1-22 1-290 20-30 

Tot»l 

in 

93 

18 

204 

1-93 1-59 <20 


Discussion 


In the literature the leaves and sporophylls are 
reported tO' be spirally arranged in tiie living 
cycads'^-7^13,16 According to Lawrence^^, however, the 
leaves are alternately arranged in close spirals, *'that 
seem to be whorls and forming crowns at trunk apices'k 
This appears to be true in the light of the present obsr- 
vations. It is interesting to point out that even the 
fossil cycads show spiraiity.^It is thus obvious 
that the handedness * based on spiraiity of leaves or 
cones in cycads represents a clear cfase of bioisometism 
associated with mathematical isomorphism^'^’^^. 

The causal aspects of spiral phyllotaxy. in Cycas, at 
the moment are unknown but we are also of the 
opinion that it is not due to Mendelian inheritance^. 
According to Dormer^® phyllotaxy represents a case 
of three dimensional (or solid) pattern of 
morphogenetic regclation and includes all stereo¬ 
isometric configurations. The bioisomerism in Cycas 
presentlV studied possibly comes under the same cate= 
gory. The possible mechanisms that govern handed- 
less in plants have been reviewed by Bahadur et al^, 
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NOTE ADDED IN PROOF 


A comment on' phyllotaxy and Fibonacci series 
inadvertently omitted. According tO' Davis (persan^^ 
communication) the male cone of Cycas species 
a Fibonacci series of 8, 13, and 21. A similar sefi^^ 
very likely exist in the shoot apex of Cycas speCi^"-^’ 
presentlly studiel. Recently, G. J. Mitchison has pub¬ 
lished an excellent paper on this subject (see Science? 
186: 270, 1977). 


INHIBITION OF PASSIVE CUTANEOUS ANAPHYLACTIC (PCA) REACTION IN MICE BY COBALX 

AND IRON COMPLEXES 

K. KAR, S. K. BAJPAP AND B. N. DHAWAN- 
Division of Pharmacology, Central Drug Research Institute, Lucknow 226 001 


Abstract 

Various co-ordination complexes of iron (2-{-) and cobalt (2+) have been synthesised 
ajnd tested for their anti-antphylactic effect in mice. All of them exhibited more prjonouncej 
acrivity than their parental constituents. The complexes of both iron (2-f) and cobalt (2-f) 
wirh 2-picoline were most naive followed by their oomp’e/es with 4-picoline. 


Introduction 

OEAVY metals such as cobalt and iron are capable 
*** of combining with a wide variety of organic 
chemicals and producing numerous biological eifeas 
(1-4). It has been known for many, years that cyano- 
cobaltamin and haemoglobin, which are the co-ordi¬ 
nation compounds of cobalt and iron' respectively, 
play important physiological roles in the biological 
system ( 5) - 

. Nicotinamide and pyridine have been reported to 
have anti-anaphylactic activity in rats and guinea-pig 
mast cell preparations (6-7). A series of metal com¬ 
plexes containing either cobalt (2-}-) or iron (2-b) 
oxalates with pyridine or its derivatives as donor 
molecule has, therefore, been synthesised and tested 
for inhibitory, effect on passive cutaneous anaphylactic 

Department of Chemistry, University of Luck¬ 
now, Lucknow 226 007. 


reaction in the mouse. The present paper describes 
the results of this investigation. 

Experimental Section 

[A) Chemical 

(.i) Chemicals used- Cobalt (2+) and iroa (2+) 
oxalates of L.R. grade were used for co-ordinarion 
with organic ligands (G.R. grade) after purification 
employing standard literature procedures. 

_ Hi) Preparation of the complexes-.rhs co-ordina¬ 
tion complexes were prepared by direct interaction of 
metal oxalates with ligands in a suitable solvent. 
Pyridine complexes were prepared by the method of 
Lapiere (S) whereas those of picolines were obtained 
by the methods of Logan and Costa (9). 

iiii) Characterization of complexes : Various physico¬ 
chemical techniques, viz., microanalysis, conductivity 
measurement, infrared spectral studies, diffuse reflec! 
tanoe and magneto-chemical investigations were 
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employed for characterization, assignment -of molecular 
scnicfure and locating the actual site' of bonding-..in 
. the complexes. ’ ’ ' . 

iB) Biological 

{i) ■ Acute joxicity \ Mice of either sex, (18-“22‘g) 
were divided into groups of 5 each. They were deprived 
of food for 16 hours and administered gradkl doses 
of the test compound suspended in 0*2 ml' of gum 
acacia intraperitonially. The mortality over the subse¬ 
quent 24 hours was recorded and approximately 
l.D-,, was calculated. 

(?i) Mouse FCA test'. Albino male'mica (18-22 g) 
were used for' PCA test in groups of 5 animals per 
dose of the test compounds. They were shaved on 
their back and injected with 0-1 ml of rabbit anti¬ 
egg albumin serum intradermally at a dilution of 1 'in 
10 in normal saline, Two; hours after intradermal 
injection, the test substances suspended in 0*2 mP’of 
gum acacia w^ere given orally at l/5th of their i.p. 
LD-,> dose, unless otherwise stated. Control animals 


'received saline. Eachu mouse was-challenged one hri 
. later liritraVenousIy. with ml normal saline con¬ 
taining 1 mg egg albumin and 0*5 mg Evans blue- 
The mice were killed by cervical dislocation 30 min- 
after antigen injection. The skin' at the site of intra¬ 
dermal injection was everted. The extent of blueing 
areas was measured as the product of two perpendicular 
diameters in millimetef. ’The mean'percentage inlii- 
bitiori produced by the test compound was calculated 
from the formula (1-T/C) X 100 where T and C 
are values in square millimeter of the blueing areas 
for treated and control animals. A value of 10% or 
higher was taken as limiting value for significant 
activity. Azathioprine (Imuran), an immunosuppre* 
sane, and , Mepyramine maleate, an anti-histamine, 
were taken as reference standards. 

Results and Discussion 
The results obtained with the test* compounds are 
summarised in Table 1. Iin addition, a few other 
compounds have also been subjected to inhibition of 


.. Table I 


Results of analysis and anti-anaphylactic activity of oxalatoamine complexes of cobal: Or) and iron (2 1-) 


SI, 

No. 

Molecular 

formula 

Mole¬ 

cular 

weight 



Elemental analysis 


■■ 

Doje 

mg/kg 

.P.O. 

' Percen¬ 
tage 
inhibi¬ 
tion of 
anaphyl 
. axis 

% Metal , 
Cal. Found 

% Carbon % Hydrogen 
Cal, Found Cal. Found 

% Nitrogen 

Cal. Faiimd , 

1. 

C0C.O4. 2HjO 

'182-95 

32* 33 

31*98 

13-13 13-00 2-19 1-99 



60 

30 

■ 2: 

CoCaO^ (py).. 

305*05 

16vl4 

16-20 

46*05 ■45-85 2*74 2*70 

•■7*67 

• ”7-50 

30 

36 

.3, 

C0C2O4 (2-pic)a 

333*07 

17*72 

17*58 

50-44 ;50-33^ 4*20 4-30 • 

8*41’ 

8*20 

■'30 

78' 

4. 

C0C2O4 (3-pic)s 

333*07 

17*72 

17-.46 

50-44 '50-18 ' 4-20 . ,4-10 

8-41 

•8*32 ■ 

30 

3? 

5. 

C0QO4 C4-pic)2 

■333*07 

17 •72 

,17*72 

50-44 ;50*50, ^ 4:20',4* 32., 

■ 8;.4.I, 

8*25 

30 

. 64 


C0C2Q4 (nic)2 

392-07- 

••1'5*09 

'14*82 

42-97 ,,42-8.8.,,; 3-0?;,: 02 ,. 

,14.* 32 

,14-20 

60 

■ 60- 

7. 

C0C0O4 (phpz)a . 

• 471'-.1S', 

12:50' 

,ll2^28 

56-09 55-961; 5l:r94- 6-.05 , 

11-89 

- 11*80 : 

30 ■ 

■ 59 

8. 

C0C2O4 (en)a- 

266-99 

22*07- 

22,-00 

27-00 .■‘'26-94 5-99 '6-00' 

■20-97 

20*85 

15 

54 • 

9, 

FeCa 04 - 2 Ha 0 

179-'87 

31*03 

31; JO 

13-36 13-'26' 2-22''248 ' 



• 30 

37 

10. 

FeC204 v.Py)2 

301-97 

18-49, 

:: 18*36 

47-74 • 47- 62 3'= 3'J -' 3-40 

9-27 

• 9*20 

80 

• 60 

11. 

Fea04 (2-pic)2 

329-99 

16-92 

■ J’6-8t) 

50-95 '5'0-'8/ . 4-24 ';'3-88, 

8-49 

• *^'45 \ 

. 40‘ 

.11' 

12. 

FeC204 (3-pic)2 , ' 

. 329-99 

i6-,'92 

t6':70 

50.-95 '50':78. . ',4-'24'4;'34. , 

.8.-49 

',"8*48 . 

40 

46 

13. 

FeC204 (4-pic)2 

329-99 

16-92 

16-78 

50-95 ',51'Q0'„-4:,24,.4-2P 

■!^,,-49.. 

....,:8*44 , 

'40 

.68 

14. 

FeC204 (nic)2 

,387-99 

'14-90' 

■;i^-2i 

43-33 ■.,43-:26, 3:0?',-.3.-00 

14-43 

,14*32, 

40 

65 

15. 

FeC204 (phpz)2 

■468-07 

il-93 

,U,-80 

56:45 56-,'3a,.:5.-.98' 5-88 

11-96 

11*84• 

60 ■ 

:-64 

16. 

FeC204 (amm). 

177-87 

31-40 

31-25 

13-50 13-50 3-37 3-55 

15-75 

16*64 

60 

64 

17. 

FeC204 (en)2 

263-91 

21-16 

21-30 

27-30 27-18 6-06 6-10 

21-22 

21*00 

160 

43 
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anaphylactic reaction, test in order to substantiate the 
findings and the results have been.' recorded in Table 11. 

Table II 

Results of anti-anaphylactic activity of 
miscellaneous compounds 


SI. 

No, 

Compound 

Mol. wt. 

Dose* 

mg/kg. 

P.O. 

Percentage 
inhibition 
of anaphy¬ 
laxis 

1. 

Pyridine 

79-01 

150 

70 

2. 

2-Picoline 

93-12 

150 

77 

3. 

4-Picoline 

93-12 

150 

76 

4. 

Elydroxy- 





cobalamine 

1346-41 

7-5 

29 

5. 

Cyanocobala¬ 





mine 

1355-42 

5 

59 

6. 

Nicotinamide 

122-12 

200 

48 

7. 

Dichloro bis 





pyridine 





cobalt (2+) 


(i) 150 

74 



287-95 

(ii) 60 

59 

8. 

Azathioprine 

277-29 

25 

77 

9. 

Mepyramine 





maleate 

40I-00|j 

25 

79 


* Doses were chosen arbitrarily. 


Elemental analysis and non-elearolytic nature of 
the complexes (10) correspond to general molecular 
formula M(C204)L2 where M stands for G)(24-) 
and Fe(2-j-) and L for pyridine (py), 2-3- or 4- 
picoline (pic), ethylene diamine (en), nicotinamide 
(nic), ammonia (amm) or prenylpiperazine (phpz). 

A comparison of the infrared spearum of each 
free base with that of its complex indicates the co¬ 
ordination of amine (negative shift in CN and NH 
frequencies) as well as oxalate (positive shift in 
C—O and negative shift in C-O stretching frequen¬ 
cies) to the metals (11-13). The geometry of each 
complex has been confirmed on the basis of magneto¬ 
chemical investigations and electronic spearal studies. 
Except for compounds 8 and 17 (Table I) which are 
octahedral and compound 1 and 9 where such studies 
have not been done, all other complexes are tetrahedral, 

Tlie results of anti-anpahylaiaic testing have led to 
the conclusion that compounds containing pyridine 
molecules co-ordinated to cobalt or iron exhibited 


significant anti-anaphylaaic activity. This conclusion | 
has further been substandated by the observation that ; 
j^yridine, 2-picoline or 4-picoIine when given alone, 
caused inhibition of anaphylactic reaction similar *0 
that of cobalt and iron complexes containing pyridines. 
Among the pyridine derivatives 2—picoline and 4-; 
pidolin'e appeared to be as active as azathioprine or 
mepjyramine maleate. Pyridine nicotinamide and 
cyanocobalamine had weaker' antl-anaphylactic activity. 

It has been further observed that the various subtituted 
pyridines exhibited potential anti-anaphylactic activity 
ar higher doses (150 mg/kg P.O.) while the com¬ 
plexes of this series have shown similar results at 
lower doses (30 mg/kg P.O,.). This observation clearly 
indicates that the anti-anaphylactic activity and acute 
toxicity of these amines become more pronounced on 
co-ordination with cobalt of iron. It is suggested 
that the compounds having anti-anaphylactic activity 
may act either by preventing the release of histamine 
from the site of intradetmal injection or by, antago¬ 
nising the aaion of the released histamine on. the 
capillaries of the affected area. 
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NORTH-SOUTH MOVEMENT OF BLANKETING 
TYPE ES LAYERS 

l/itrnchiction 

l-iQUAroRiAL E region is characterised by the presence 
of smail scale irregularities in Ionization during day- 
tinva hours which give rise to the daaracteristic iono- 
iji iim configuration known as Es-^ (Cohen etal, 1962). 
T'hc temperate latitude type of Es which is a thin 
I iyor of enhanced ionisation and blanketing in nature 
i.s found to occur very infrequently near magnetic 
equator (Knccht and McDuffie, 1962). The wind 
sl\e:ir mechanism successfully explains the formation 
of blanketing type Es layers at temperate latitudes but 
fails to op.irate at dip equator (Axford, 1961; White¬ 
head, 1961, Axford and Cummold, 1966; Whitehead* 

1966). 

In an earlier paper we have shown that the occur¬ 
rence of blanketing type of Es (Es-/b) at Kodaikanal 
(dip 3*4 deg. N) is not rare, but quite common during 
J months of the low sunspot years. The occurrence 
of Es-A at Kodaikanal were accompanied by a south¬ 
ward drift of electrons as measured by the spaced 
receiver technique at Thumba (dip 0-6 deg. S), another 
equatorial station close to Kodaikanal. It was also 
noticed that during such occasions the magnetograms 
showed a very weak or a reversed electro jet. On the 
basis of these observations we concluded that the 
occurrence of blanketing Es layers at equator could 
be due to equator ward wind moving metallic ions 
from a latitude, where wind shear mechanism operates, 
towards equator (Chandra and Rastogi, 1975). 

While examining ionograms of Thumba, Kodaikanal 
and Huancayo, we noticed quite often that a flat, non¬ 
blanketing trace at a range of about 150 km appeared 
sliortly before intense Es-^ layer occurred at about 
100 knr. This flat trace seen first at higher range 
moves closer subsequently and finally appears as 
ntensc Es-^ trace at about 100 km. The fact that 
this trace is non-blanketing when at higher ranges|^ 


implies probably it to be an oblique echo. The rsnge 
tmie plot of this trace can therefore give an estimate 
of the horizontal distajice of the layer from the recoi d- 
ing station, assuming the lowest range as the height of 
this layer. One can then study the variation of dis¬ 
tance with time and calculate the horizontal drift of 
these layers. In this paper we report two such events 
and the horizontal drift speed thus obtained, 

JHesjil/s 

Figure 1 shows examples of such events observed 
at Thumba and Huancayo. The event at Thumba 
occurred on 16th January 1971, The ionograms show 
the nonblanketing trace at a range of 135 km (l 746 LT), 
Wiiich appears closer later and is seen at a range of 
115 km (1758 LT). In the later ionograms (not shown 
in the figure) the range is seen rising. Assuming 
115 km as the height of the layer when seen overhead, 
the distances are calculated and plotted above. Dis¬ 
tance-time calculations give a drift speed of 85 ± 7 m/ 
sec. The event at Huancayo occurred on 1 6th January 
1964. The trace was first seen at a range of 162 km 
(1502 LT) and later the range came to 195 km 
(1521 LT). The distance-time calculations give drift 
speed of 125 ± 5 m/sec for this event. 

We have compared drift calculations by this method 
for an event at Kodaikanal on 16th July 1964 when 
drift data by spaced receiver technique at Thumba 
was also available. The drift obtained by this method 
was 37 ± 2 m/sec while the drift by correlation ana¬ 
lysis of fading records showed a southward compo¬ 
nent of 43 ± 7 m/sec (Chandra and Rastogi, 1975). 

This close agreement further supports the equator- 
ward movement of thin Es layers. Knowing the 
time duration for which the blanketing Es trace is 
seen at a station one can find the horizontal extent 
(N-S) of these layers also. A close chain of iono- 
sondes near magnetic equator can very well detect 
the equatorward movements of such layers. 
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The lonograms at Thumba were kindly made avail¬ 
able to Us by Dr. B. V. Krishna Murthy of Vikram 
Sarabhai Space Centre, Trivandrum, India. 

Physical Research Laboratory, H. Chandra. 

Ahmedubad 380009 (India), R. G. Rastogi. 

Jamiary 9, 1978, 
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STUDIES ON CONDENSED THIAZOLE SYSTEM 

A wide variety of compounds having .~N-”C‘=S 
grouping have been found to be biologically active^~'^ 
Cyclic structures such as thiohydantoins, thjouracjls 
and rhondanines which contain the ~-N~“C*==S grouping 
have wide range of biological activities'^®. Compounds 
containing thiazole nucleus are well known for their 
biological activityIn view of the above, the 
syntheses of some condensed thiazole systems with 
N — C — S group have been described. 

Experimental 

The 3-aryl rhodanines were prepared by the method 
of Brown and coworkers^^. An aryl amine was 
converted to the corresponding aryldithiccarhamate 
by treatmcirt with ammonium hydroxide and carlon- 
disUlphidc. Subsequent rerection with the required 
monochloio acetic acid followed by acidification and 
heating gave the desired rhodanines. l-aryh2-thio- 
4, 5-dihydrouracils were prepared by cyclisation of 
l~carboxy ethyl-3-aryl-2-thioureas in presence of poly- 
phosphoric acid’^-. The high reactivity of methylene 
group at 5-position in rhodanine have been elegantly 
explained in a number of ways^®. The rhodanines 
and thiodihydiouracils when treated with bromine 
(Ivl mole) in acetic acid, gave the corresponding 
5-bromo derivatives. The hydrobiomides of the thia- 
zolothiazolincs and thiazolopyrimidines were obtained 
by refluxing the corresponding bro mo derivatives 
(1 mole) with either thiourea or substituted thiourea 


or thioacetamide (L5 mole) in absolute alcohol 
which on basification with dilute ammonium hydro¬ 
xide gave the title compound I and II, 

Both rhodanines and thicdihydrouracils slewed 
characteristic >C=0 absorption around 1720 
In thiazolothiazolines md thiazolopyrimidines this 
absorption is lost and a new band around 1605 
appeared due to thiazole ring vibration^. 

The melting points, yield and analytical data of 
thiazolothirzoiines and thiazolopyrimidines are given 
in Table I. 

Fungicidal Test 

For fungicidal assay, poisoned food technique was 
used^^ All the compounds were tested for toxicity 
towards Drechslera nodulosa and Curvularia specks. 

The percentage of inhibition was calculated by the 
following expression : 

% Inhibition = X 100, 

Ac 

where, 

Ac = Area of the colony in the control plate. 

At == Area of the colony in the test plate. 

The percentage of inhibition of the geiminaticn of 
conidia of the above test fungi during 24 tours is 
given in Table II. The result of the fungicidal test 
indicates that presence of halogen and naphthyl group 
increases the fungicidal activity. 

Antispasmodic and antihistaminic activities 

Six compounds (Compound Nos. 18, 19, 20, 26, 
27, 34) were tested for their ability to block acetyl¬ 
choline chloride and histamine respectively on the’ 
terminal ileum of guinea pig. All experiments were 
performed by assessing the response to a standard 
dose of acetylcholine chic ride or histamine and by 
estimating the degree and duration for which the res¬ 
ponse was modified by prior administration of the 
test compound. Such compounds which show a 
primary action on the intestine and/or medified the 
response to the standard dose of histamine in doses of 
100 pg were subjected to the study with higher or 
lower doses to observe the degree, duration and reversi¬ 
bility of the histamine blockade. At a concentration 
of 100 jttg/ml all the above six compounds completely 
blocked the effect of acetylcholine chloride and hista¬ 
mine. The return of response after washing was also 
slow in the case of the above compounds. 
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Table I 

-C-C-'N 

S C C C — R' 

Structure I (For SI. Nos. 1 to 31) Structure II (For SI. Nos. 32 to 39) 

SI. R R M.P. Yield % of Sulphur 

No. “ C % Found Calc. 



1 i) 


\n/ 


1. 

Phenyl -NH* 

142 

60 

36*12 

36*23 

2. 

Phenyl -CH, 

115 

60 

36*41 

36*37 

3. 

Phenyl -NH-Phenyl 

155 

65 

28*01 

28*15 

4, 

Phenyl -NH-P-tolyl 

192 

60 

27*22 

27*05 

5. 

Phenyl -NH-P-Cl-Phenyl 

163 

60 

25*14 

■25*57 

6. 

Phenyl - NH-o-Cl-Phenyl 

122 

55 

25*32 

25-57 

7. 

Phenyl -NH-P-OCH,-Phenyl 

195 

55 

25*39 

25*87 

8. 

Phenyl -NH-o-OCH,-Phenyl 

115 

55 

25*32 

25*87 

9. 

Phffliyl -NH-w-OCHj-Phenyl 

155 

50 

25*13 

25*87 

10. 

Phenyl -NH-)?-Naphthyl 

190 

55 

24*44 

24*56 

11.. 

Phenyl H-N-a-Naphth>l 

220 

55 

24*32 

24*56 

12. 

P-Tolyi -NH, 

1.63 

60 

34*33 

34*42 

13. 

Pi-Tolyl -CHj 

197 

55 

34*12 

34*53 

14. 

P-Tolyl -NH-Phenyl 

65 

60 

26*89 

27*05 

15. 

P-Tolyl -NH-P-Tolyl 

125 

60 

26*11 

26*02 

16. 

P-Tolyl -NH-P-Cl-Phenyl 

130 

65 

24*51 

24*65 

17. 

P-Tolyl -NH-o-a-Phenjl 

225 

55 

24*48 

24*65 

18. 

P-Tolyl -NH-P-OCHs-Phenyl 

177 

60 

24*82 

24*94 

19*. 

P-Tolyi -NH-o-OCHj-Phenyl 

115 

55 

24*84 

24*94 

20. 

P-Tolyl -NH-^-Niphthyt 

188 

60 

23*81 

23*70 

21. 

P-Totyl -NH-a-Naphthyl 

205 

65 

23*61 

23*70 

22. 

P-a-Phenyi -NH^ 

120 

60 

32*18 

32*06 

23. 

P-Cl^henyl _CH* 

160 

65 

32*01 

32*17 

24. 

P-Cl-Phenyl -NH-Phenyl 

117 

65 

25*42 

25*57 

25. 

P-a-Phenyl -NH-P-Tolyl 

190 

60 

24*55 

24* 65 

26. 

P-Cl-Eienyl -NH-P-Q-Phenyl 

110 

65 

23*31 

23*42 

27. 

P-Cl-Phenyl -NH-o-Q-Phenyl 

210 

60 

23*29 

23*42 

28. 

P-Cl-Phenyl -NH-P-OCH,-PheByI 

2C8 

60 

23*52 

23*68 

27. 

P-d-Phenyl -NH-o-OCHj-Phenyi 

120 

55 

23*53 

23*68 

30. 

P-Ci- Phenyl -NH- ^-N ■ phthyl 

187 

55 

22*44 

22*56 

3K 

P-Cl-Phenyl -NH-ce-KiphthjJ 

220 

55 

22*62 

22*56 

32. 

Phenyl -NH* 

121 

75 

24*32 

24*43 

33. 

Phenyl -CH* 

70 

EO 

25*43 

25*52 

34. 

P-Tolyl . -NH* ■ 

98 

£0 

23*02 

23*19 

35. 

P-Tolyl -CH, 

100 

75 

23*19 

23*28 

36, 

P-aCH^-Phenyl-NH, 

60 

75 

21*81 

21*92 

37. 

P-OCH,-Phenyl-CH* 

65 

ro 

21*11 

22*00 

38. 

P-C-Rhen/l -NH, 

107 

75 

21*47 

21*59 

39. 

P-C-Phenjl -CH* 

112 

75 

21*61 

21*70 
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Table II 

Results of the fungicidal test 


Comp. % of Inhibition on Dm* % of Inhibition on Cur ** 


No. 

250 ppm 

500 ppm 

1000 ppm 

250 ppm 

500 ppm 

iCCC pf m 

1 . 

63-2 

75*4 

97-9 

60*1 

72*6 

96-8 

2 

60*7 

69*8 

95-3 

58*4 

65*9 

95*1 

3. 

61-4 

75*6 

98-0 

59-7 

72-9 

97-0 

4. 

61-9 

75*4 

98-0 

59*9 

71*8 

96-8 

5. 

64-8 

79-3 

100 

61*8 

75*6 

97*3 

6 . 

64-4 

79-1 

100 

60-9 

74*9 

96*5 

7. 

62-9 

78*9 

100 

59*9 

72*7 

95-9 

8. 

60-9 

76*5 

98*5 

56*7 

71*3 

95-9 

9. 

61-3 

76*2 

98-3 

57*3 

71-9 

96*0 

U). 

64-2 

79*6 

100 

61*3 

75*3 

97-8 

U. 

62-7 

79-3 

100 

59-7 

75-8 

97*6 

12. 

62-2 

75-9 

98-4 

60*0 

70-3 

95-9 

13. 

59*3 

70*6 

95-3 

53*8 

68*2 

95-0 

14. 

60*5 

74*7 

96-8 

54*6 

69*3 

95-0 

15. 

61*4 

73*8 

95*9 

60*0 

71*2 

95*7 

16. 

62*8 

77*6 

98-9 

60*6 

75-0 

97*2 

17. 

63-0 

77*8 

99-1 

60-8 

74-9 

97-0 

18. 

62*5 

76*2 

98*1 

60*0 

74-0 

96*9 

19. 

61*9 

75*9 

98*3 

59*1 

72*9 

96-0 

20. 

63*3 

79*7 

100 

61*1 

75*8 

97-6 

21. 

. 63*0 

79*9 

100 

61*8 

75*6 

97-7 

22. 

64*3 

80*2 

100 

61*8 

71*3 

95-9 

23, 

61*2 

76*5 

98*2 

58*9 

70*0 

95-2 

24. 

62*0 

79*3 

100 

58*2 

73*0 

96-7 

25. 

62*3 

79-1 

100 

59*0 

72*7 

96-3 

26. 

64*9 

80*9 

100 

60*9 

75*5 

98-3 

27, 

63*5 

81*0 

100 

60*1 

72*3 

96-6 

28. 

63*2 

79*3 

100 

59*9 

71*9 

96-4 

29. 

63*0 

78*5 

100 

60*2 

69-9 

95-0 

30. 

65*0 

81*5 

100 

62*0 

75*6 

98-2 

31. 

65*1 

80*8 

100 

62*9 

75*8 

98-2 

32. 

62*3 

76*5 

98*3 

59*8 

72*0 

96-4 

33. 

61*5 

76*5 

98*2 

58*7 

72*5 

96-6 

34. 

62*8 

77*4 

98*9 

58*8 

72*9 

96-7 

35. 

60*3 

76*2 

98*0 

58*9 

72*0 

96-5 

36. 

62*9 

78*5 

100 

60*3 

74*8 

97-1 

37, 

62*5 

78*8 

100 

61*0 

74*8 

96-9 

38. 

63*3 

81*0 

100 

61*8 

75*4 

97-5 

39. 

63-1 

88*9 

100 

61*4 

75*8 

97-8 


♦Dj-n = Drechslerct nodulosa, 

Cnr == Curvuldria species. 
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CHEMICAL INVESTIGATION OF INDIAN 
MEDICINAL PLANTS USED FOR LEPROSY 
I. Constituents of the Flowers of Ochrocarpus longifolius 
Beinth. and Hook. f. (Guttiferae) 

Ochrocarpus longifolius is commonly, known as 
Nigkesar. Its flowers are used in the indigenous 
system of treatment as stimulant carminative and 
aphrodisiac. These are also used for the tjeatment 
of haemDrrhoids, blood diseases, lepjosy and dys- 
pepsia^’^. A pharmicognostical study of the flower 
buds had been reported earlier^. Of particular intei est 
is the report by Khan eta/.^ that the petrol extract 
of the flowers possesses a good antibacterial activity. 
Ve begin a systematic investigation of the chemical 
onstituents of the flowers in order to locate the active 
rinciples responsible for this activity. 

The phenolic extractives from the alcoholic extract 
of the flowers on repeated crystallisation gave a yellow 
corapound(I), m.p. 256°, which gave the usual colour 
reactions of flavonoids. On acetylation 'it yielded a 
heptaacetate, m.p. 257°. The results of its ' NMR 
spectral studies were comparable with those of vitexin 
heptaacetate. 
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On action with hydroiodic acid, (I) gave r.n aglyccnc 
which was acetylated to give a compound, m.p, 180°, 
identical with apigenin triacetate. 


Oh, 



OH O 


1 

Compound (I) was resistant to ordinary hydrolysis, 
but ferric chloride oxidation^ followed by trer.tment 
with resins IRC-120(H)+ and IRA-40C(OH) to remove 
Fe++ and Ci’’ ions, gave arabinose (Paper chj omato- 
g-ap-hy, «-but .ndl-acetic acid-water 20; 5:10 by 
volume). The compound (I) was therefore character ised 
as .vitexin. Further confiimation was provided by 
super-imposabJe I.R. spectra of the acetate with an 
authentic sample of vitexin acetate. 

During the course of our investigation, another 
camp3und(ll), m.p.220-2l°, was also isolated from the 
alcoholic extract cf the flowers. It did not show any 
depression in m.p. on mixed melting with meso-ino- 
sitol. I.R. spectra of this compound and meso-inositol 
we.e superimpcsable which confirmed its identity as 
masc-inositol. 



OH H 


n 
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constant ionic strength. Philips pH metcr (PR 9405 ) 
was used to record the changes in pH during titration. 

Following sets of reaction mixtures were prepared 
for studying each of the complexes : 

Total KNO 3 HNO 3 Water Metal Ions 
volume (1 M) (O'lOM) (0*01 M) 


lOO-Oml 
Solu¬ 
tion A 5*0 ml 10-0 ml 85-0 


1. Kirtikar, K. R. and Basu, B. D., Indian Medicinal 

Plants, Published by Lalit Mohan Basu, M. B., 
49 , Leader Road, Allaliabad, India, Second 
edition 1933, 1, 269. 

2. Chopra, R. N., Nayar, S. L. and Chopra, I. C., 

Glossary of Indian Medicinal Plants, C.S.I.R., 
New Delhi, 1956, p. 178. 

3. Afaq, S. H. and Rizwan, M., Ind. J. Pharm., 

1971, 33, 20. 

4. Naqvi, S. A. H., Vohora, S. B. and Khan, M. S. Y., 

Planta Medica, 1976, 29, 98. 

5. Koeppen, B. H. and Roux, D, G., Biochem,, /., 

1965, 97 , 444. 


95-0 ml'2* 
Solu¬ 
tion B 

95‘OmrJ^ 
Solu¬ 
tion C 


do. 


do. 


do.’ 


do. 


80-0 


75-0 


5*0 ml 


ASCORBATE-M (II) SYSTEMl^—EQUILIBRIUM 
STUDIES 

L-Ascorbic acid (Vitamin C) solution in water readily 
undergoes aereal oxidation in presence of traces of 
some transitional metal ions^ especially under alkaline 
conditions. The reversible oxidation-reduction of 
L-ascorbic acid in biological systems is probably influen¬ 
ced by the thermodynamic and kinetic stabilities of as¬ 
corbic acid-transitional metal complexes. The stabilities 
of a number of metal ions determined by physico¬ 
chemical techniques are reported in literature“~<*. 
These studies are scanty specially with the biologically 
active metal ions and they do not throw any light on 
the role of metal ions oil ascorbic acid oxidation. 
We have now determined the step stability constants 
of ascorbic acid complexes with bivalent metal ions 
namely, Fe(II) Mn(I]), Co(Il), Ni(ll), Be(Il) and 
Pb(II) using Bjerrum-Calvin pH titration technique'^^^ 
in aqueous solutions of ionic strength 0-05 M (KNO 3 ) 
at 25° C. During the pH titration reaction mixtures 
were kept saturated with N 2 gas to avoid aereal 
oxidation of L-ascorbic acid. 

Materials and Methods 

Solutions of Analar grade reagents of BDH (India) 
were prepared in redistilled water. The metal ion 
solutions were standardized by conventional tech¬ 
niques . L-ascorbic acid (BDH) was used as such. 
Potassium nitrate solution was employed to maintain 


0*0440g of ascorbic acid was transferred with 
5 ml of water (TCLq. = 2*5 x 10“^ M). 

The solutions were titrated by standard KOH solu¬ 
tion in an air-tight bottle in which N 2 was constantly 
bubbled and change in pH measured. After the titra¬ 
tion the analysis® of ascorbic acid showed that it 
remained unoxidised during titration. In the titra¬ 
tion of metal-ligand systems turbidity was observed 
at pH 9-0 for Mn(ll), Fe(Il), Ni(IJ> and Co(ll) as 
pH 7-0 for Pb(n). For Be(Il) no turbidity appeared. 

On the basis of above data, the titration curves 
were prepared from which h, njg and pL were calcu¬ 
lated by Irving and Rossotti method^ and finall> p/c,, 
and log/c,^ were evaluated from formation curves by 
Bjerrum half iz method. The nature of formation 
curves indicates that only Be(n) forms stable 1:2 
complexes whereas others form only 1 ; 1 complex which 
probably hydrolyse at higher pH. The relevant stabi¬ 
lity constants are given in Table I. 

Table I 

Stability constants of ascorbic acid-metal complexes 
at ionic strength of 0*06 Af (KNO 3 0-05Mi- HNO 3 
0-01M)T25°C 


Cation 


log Ki 


log K 3 


Be-+ 


9-0 (8-84) 

7-9(8-08) 


; 

8-2 



5-2 


Fe“+ 


6-9 


Co^+ 


5-6 




5*6 

• . 
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The values given in parentheses are calculated by 
least squaie method. 
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SYNTHESIS OF QUINAZOLINONE- 
4-N-MANNlCH BASES 

A SERIES of quina2olinone-4-N“Mannich bases have 
been synthesised from quinzolinone^4 and various 
primary aromatic amines in the presence of formal¬ 
dehyde. 

Compounds having an active hydrogen atom on 
nitrogen such as salicylamidei, succinimide^'^, phtha- 
4-nitnaphtha imide", isatins^ and. quinazo- 
linones^ have been reported to undergo ready 
Mannich condensations furnishing N-Mannich bases 
in good yields. Quin'azolinone-4(I) may be consi¬ 
dered a .cyclic amide and as such the hydrogen atom 
attached at position 3 to nitrogen should be appreci¬ 
ably labile to participate in the Mannich condensa¬ 
tion. It was therefore considered of interest to treat 
I with a few primary aromatic amines to furnish N- 
Mannich bases (11). 

Fusion of anthranilic ccid with formamide yielded 
I, which was then treated with formalin and primary 
amines in equimolar proportions. 11 thus obtained 
were chalracterised by means of elemental analyses and 
I.R. spearal data. As is evident from Table I this 
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condensation reaction is possible with aromatic ' 
amines having electron donating as well as electron 
withdrawing substituents. That the Mannich reaction 
occurs at N-3 has already been established^. 



X . ax 

Table I 

QuinCiZolinone-4-N-Mannich Bases{'i /) 


SJ. 

No. 

R 

M.P. 

"C 

Yield 
0 • 

/o 

Molecular 
foiriiL' la 

1. 

H 

152 

60 


2. 

4-Me 

135-36 

55 

Q-wbliaHjO 

3. 

4-OMe 

160-61 

65 


4. 

4~Ci 

186-87 

55 


5. 

3-Cl 

166-67 

50 

CisHiaCiN.O 

6. 

2-OEt 

148 

55 


7. 

4-Ph 

174 

60 

CoiHj.NoO 

8. 

4~COOH 

215-17 

60 


9. 

4-COOMe 

204 

55 

q,H„NA 

10. 

3-COOH 

198-99 

50 


11. 

2-COOH 

184-85 

45 



All compounds gave satisfactory nitrogen Liiaiyses 
LR.(cm-i): 6 - 1675 (C - O), 3380 (NH), 1605 
(C-N). 

8 - 1678 (C-0,ring), 1700 (C-0, c.irboxyiic), 

3000 (OH, carboxylic), 3345 (NH), 1602 (C-N). 

Experimental 

Quinazolinone-4 was prepared according to pub* 
lished method^^’ii. 

QumazoUnone-4r-N-Mannich basesill) {Table I) 

An irxtirnace mixture of I (1*46 g; 0-01 mode), 
formalin (1*5 ml) and aniline (0*93 g.) in 20 ml 
of ethanol was warmed on a waterbath with stirring fot 
10 min and thereafter it was allowed to remain at 
room temp, overnight. The solid product thus separa¬ 
ted was filtered and recrystallised from ethanol. 

The author thanks the Head of the Chemistry 
Department for facilities. Thanks are also due to 
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ISOLATION AND CRYSTALLIZATION OF A 

METALLOPEPTIDE FROM THE OVARY OF 
SILKWORM, BOMBYX MORI L. 

Introduction 

While screening the ovary extract for amjnotrans- 
ferases^ we came across a fraction which was held in 
Sephadex G~25 (Sigma Chemicals Co., which can 
exclude proteins of molecular weight above 5000 d) 
and reduces ferricyanide, a synthetic substrate for 
NADPH dehydrogenases^. Preliminary wcik showed 
that it contained iron and no sulphur. It was thought 
to be an iron metallopeptide of small molecular weight 
of either heme type or nen-heme type. Its UV absorp¬ 
tion (maximum at 294 nm) properties did not indicate 
the presence of heme. But most of the non-heme 
peptides are known to contain at least one to several 
atoms of inorganic sulphur per molecule, and both 
iron and sulphur atoms are found to be essential for 
the biological activity of the molecule®. However, 
there are a few non-heme peptides containing iron and 
are devoid of inorganic sulphur with biological acti¬ 
vity^, such as rubredoxin from Clostridium^ which ern 
substitute for ferredoxin in msny cf its biological 
reactions®. As this peptide differed from the known 
iron containing peptides, it was decided to undertake 
an investigation on this material. Hence in this paper 
preliminary findings on the isolation, crystallization 
and composition of this peptide are reported. 

Methods 

Six day old female pupae of silkworm Bombyx mori 
L. were collected. They were incubated at 25° C 
for three days. On the ninth day the pupae were 
sacrificed and the ovaries were collected in a bpakcf 


surrounded with ice. Ovaries were washed thoroughly 
with ice cold distilled water. The washed ovaries 
were homogenized in a Viitis homogenjzer for 2 
minutes as follows: first 40 seconds at 5000 jpm 
followed by 20,000 rpm for 40 seconds and 30,000 
rpm for 40 more seconds. The homogenate was 
centrifuged at 3000 ipm for 90 min at 4°C in MSE 
refrigerated centiifuge. The supejnatant was collected 
in a separating funnel and then mixed with one third 
of its volume of ice CDld butanol and shaken thoroughly. 
The resulting emulsion was centrifuged at 3000 ipm 
for 1 heur at 4°C to remove the ccagulated fat and 
lipoproteins into the butanol l?yer. The cqueous 
layer was stored in a refrigerator in an amber coloured 
bottle. 

A column (100 x 2*2 cm) was packed with swollen 
Sephadex G-25^80 (Sigma Chemical Co.) and was 
equilibrated with 0-lMNaCi. Ten ml of the 
aqueous layer, obtained after extraction with cold 
butanol was loaded on to the column, which was then 
eluted with 0*1 M NaCI containing 0*1% ascorbic 
acid. Eight ml fractions were collected. These 
fractions were screened in a Beckmann DU spectro¬ 
photometer at 280 nm. Fluorescence spectra cf the 
peptide were obtained using Perkin-Elmer spectre- 
fiuorometer. The UV absorption spectra of the 
peptide fraction were taken at different pH levels. 

For studying the amino acid composition, the pep¬ 
tide wa.s hydrolysed with 6N hydrochloric ccid for 
20 h and the hydrolysate was suitably processed for 
paper chromatography. The estimation of iron was 
done using potassium toiocynate^ 

The peptide was digested with Pronase’ for 24 h 
at 37° C in calcium acetate buffer at pH 7-8. The 
supernatant obtained after cenlrifugaticn of the pep¬ 
tide digest was depioteinized by keeping it in boiling 
water bath for 5 min. The (lear supernatant after 
depiotenizaticn was concentrate^! and used for paper 
chromatography of amino acids. The residue was 
suspended in water containing 0*2% cysteine and 
treated with 0*2% bjpyridyl to remove the iron®. The 
residue left over, after complete removal of the iron 
by repeated treatment with bipyridyl in presence of 
cysteine, was found to be about 40-50% by weight of 
the solid peptide. 

Paper chromatography of the amino acids was 
carried out first with butanol-.acetic acid: water 
(4:1:5 V/V) and then with phenol-;water (76:24 V/V) 
in an atmosphere of ammonia. The chromatograms 
were developed in 0*2% ninhydrin in acetone. 

Results and Discussion 

Fractionation of the ovary extract is given in Fig. I. 
The void volume of the column is 85 ml. The peptide 
is eluted between 170 and 215 ml and contains 1*4% 
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iron (Table I). The above dita suggest that the mole¬ 
cular weight of the peptide is about 4,0C0 d. 



Table I 

General characteristics of peptide 


Charactei is tics 


Peptide 


Fluorescence 

Violet 

Absorption maximum 

294 nm 

Fluorescence maximum 


.(emission intensity) 

415 nm 

Iron content 

1-4% 

Nitrogen content 

18% 

Ninhydrin + ve spots* 

5 


*From the paper chromatography of rcid hydic- 
iysate. 


The pe:ik at 234 nm increases as the pH of the solu¬ 
tion is increased, A minimum at 260 iim is observed 
indicating the absence of nucleotides. It is also 
found that the low solubility cf the peptide is similar 
to that of pteridine derivatives^. Moreover, the 
residue left after pronase digestion also behaved in a 
similar manner regarding the solubility as well as the 
fluorescent properties of the peptide. Pronase digestion 




* 

4 


/ 

% - 


Fig. 2. Crystals of the Metallcpeptide. 



Fig. 3. Peptide fluorescent emLsion spectra. 


! 

1 


1 

i 

i 


1 

s 


J 

1 


The elemental analysis of the peptide showed that 
it was devoid of either free or bound sulphur. On 
acid hydrolysis and paper chromatographic analysis 
of the peptide, five ninhydrin positive spots, due to 
GIu, Lys, Val, Ser, Leu and/cr He, were observed. 

The peptide solution, when concentrated and stored 
at 4®C for 2 to 3 weeks in an amber coloured bcttle, 
crystallizes out in hexagonal form (Fig. 2). Electro¬ 
phoresis of this material on rcrylamide gel (7*5%) 
both at acid and alkaline pH and staining with amido 
black B did not reveal any protein band. 

Spectral characteristics of the peptide revealed 
three peaks at 204, 234, and at 294 nm in the UV 
region. It also exhibits violet fluorescence, emission 
intensity maximum at 415 nm, at an excitation wave¬ 
length cf 295 nm (Fig. 3). The UV absoiption 
maximum observed at 294 nm shifts towards the lower 
wavelength by about 10 xm] in acid pH (Fir. 4). 



pH-s, 
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also yielded the same amino acids whicn were obtained 
on acid hydrolysis of the peptide. It answered the 
Folin phenol reagent^®. The above data suggest 
that the material in question may be a peptide con¬ 
taining iron-bound pteridine derivative. 

The peptide can bo reduced with ;,ystine and can be 
oxidized with fern'cyanide. Changes in spectra] 
characteristics due to oxidation with ferricyanide and 
reduction with cysteine are given in Fig. 5. This 
property of the peptide suggec,ts th.it it may function 
as an cxido-ieductant in the system. 



It appeirs from the above that we have isclated 
a new type cf peptide involved in oxide tion-reduction 
in which pteridine derivative is present. At present 
we do not know the biological significance of this 
peptide. 

Authors are grateful to the Director, C.S.R.T.I., 
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THYROID ACTIVITY AND THE NATURE OF 
UPTAKE IN THE POSTMETAMORPHIC 
RANA HEXADACTYLA LESSON 

Thyroid is an essential gland for amphibian metamor¬ 
phosis. Activity of the thyroid gland is determined 
by its ability to incorporate radio iodine. Several 
reports are available on the activity of this gland in 
premetamorphic and prometamorphic larval stages 
of different species of amphibians^ Similar information 
is sparse in adult amphibia. The role of thyroid glands 
in the adult amphibians is doubtful. The physiological 
function of thyroid hormones upon the oxidative 
metabolism of amphibians is not clear^ Iwasawa^ 
concluded from his experiments that thyroid is not an 
indispensable organ for adult anurans. In order to 
evaluate the thyroid activity in adult frogs, the present 
experiment was planned on postmetamorphic Rana 
hexadactyla Lesson. 

All the experimental frogs were collected from the 
vicinity of Pondichei ry in the month of June. Animals 
having a body weight ranging from 35 to 41 were 
selected for the experiment. After collection the 
animals were kept in aquarium tanks at 25°±2°C 
for a period of one week and during this period they 
were fed with earthworms ad libitum. Temperature, 
feeding and other husbandry conditions were uni¬ 
formly mainta.ined for all the frogs, since Iwasawa^ 
noted that such parameters are sometimes responsible 
for changed thyroid physiology in amphibia. Ficm 
such laboratory stock, frogs were taken on the basis 
of snout to vent length ranging from 40 mm to 90 mm 
at intervals of 2 or 3 mm. Frogs with snout to vent 
length 40 to 60 mm were considered youngest, imme-* 
diately after metamorphosis. Five animals were taken 
for each experimental group. One /u ci of carrier 
free radio iodine ^®^I was administered orally by a 
pipette through the gullet and ensured that nothing 
of the administered dose was rejected by the animal. 
Shaham^ observed that the injected ^^^I accumulated 
in the stomach region immediately after injection. 
Hence we decided to introduce the radioactive material 
9 rally. After twenty-four hours the animals weyp 
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r.d the thyroid in the hyoid region was 
a'ong with some surrounding tissue, follow- 
--'.■'rrrnhod of Gona®. The tissues were taken for 
—.-'t in; weight in all the experimental animals after 
•i-i;-,- and were extracted in alkali and counted 
"'-V'j:, grmma-ray well type spectrometer. Results 
-.•'”xnres 5 “d in per cent dose uptake. Correction was 
i Te f'r the background and also for any possible 
-'■-r resulting from radioactivity in the surrounding 
hV-es. Results are summarized in Table 1. 


Table I 


G'O'-p* 

Snout to 

Body 

Thjroid uptake 


vent length 

weight 

per cent value 


mm 

in gramc 

d: standard 




error 

1 

40-60 

38 :z 3 

5-107 ±0-4185 

11 

61-75 

5? 

3-044 ±0-3210 

III 

76-83 

5 9 

2-821 ±0-5122 

IV 

S5-90 

5 J 

0-979 ± 0-0315 


* Groupings were made on the basis of results. 


The above results indicate that thyroid is more 
acthe immediately after metamorphosis (40-60 mm 
S.V, Length) and then the acth'ity gradually diminishes. 
G:rbni::n*^ observed a mild histological structure in 
tr.e adult thyroid compared to a hyperactive picture in 
metirr.TTphosing larvae. In neotenous Salamanders 
even t’-ough there is enough thyroxin secreted to elicit 
metir.orphosis on other anurans, the larval tissues of 
t' .e S:-;ani3,nde:s are insensitive to thyroxin and under- 
gv> pirtiil or no metamorphosis^. Giowih hormone 
iSIHi seems to serve no purpose in the adult human 
individual. Ivvasaw^a^ compared adult amphibian 
t':"yro.\in to human growth hormone and says it is 
hoymone de luxe. 

in the light of the above findings it is concluded 
that in Ram hexadactyla the thyroid is active imme- 
diitel} after metamorphosis and this is followed by a 
shirp decline in the activity during subsequent stages 

V'f po stmetcmorphosis. 
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CHANGES IN THE LEVELS OF AMINO ACIDS 
IN DEVELOPING CORCYRA CEPHALONICA 
STAINTON 

Insects possess relatively high concentrations id Hue 
amino acids in their tissues and haemolymphh Aspetis 
of amino acid metabolism in insea development ivave 
been reviewed by, several authors--*^, and the variations 
in the levels of certain amino acids during (.levelup- 
ment have been correlated with moulting, web iornii' 
tion, diapause, tanning etc. However, relatively liffle 
work has been done on the amino acitl metabohsm 
of insects, infesting stored grains. The present study 
has, therefore, been undertalcen to obtain jnfornvariiMi 
on the changes in the concentrations of amino acivis 
of Coroyra cephalonica, a pest of stored ccrcuhs, 
during larval growth and metamorphosis. 

Cor by ra cephalonica were reared on brokcui 
Sorghum vnlgare glrains^. Larvae weighing 10, 30, 
40 and 55 mg, papae and freshly emerged adults were 
seleaed, and the amino acids were extracted from tlu* 
inseas with 3% (W/V) sulfosalic! 5 ^clic acid“. T'he 
amino acid composition of the extraicts were cstiinatei.1 
in a Beckman Uoichrom amino' acid analyzer after 
hydrolysing them with 6 N HCl at 100® C foe 24 ia 
in vdaiiim sealed test tubes®. Web spun by the full 
grown (55 mg) larvae during 24 hr period was iiJso 
coUeaed, cleared of feacal pellets, weighed and u.s.d 
for acid Hydrolysis. 

Amino acid compositions of the whole body extract 
of the rice moth at different developmental period aic 
shown in Table I. Glutamic acid and proline starul 
apart from the rest of the amino- aicids by virtue of 
their very high concentrations during larval growth 
period. The contents of these amino acids declined 
markedly during pupal period. The level of glutamic 
acid declined further at the adult stage. However, the 
lev^el of pilo-line was found to increase at the adult 
stage. The reduaion in the condentrations of proline 
observed at the pupal period might be accounted in 
terms of its possible utilisation foy the synthesis o.f 
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CLitioLiliir proteins. Partidipatioo of prolinc in the 
synthesis of such proteins is shown in many iiisects 
.spci:'ics''\ Also it has been shown to serve as a reserve 
of oxidisable carbon source available to insects durir'^, 
periods of relative anacrobiosis. 

Other amino acids such as aspartic aicid, threonine, 
scrienc, valine, leucine and isoleucine were present 
comparatively in low concentrations, whereas glycine, 
alanine, lysine, histidine and arginine occurred in 
fairly high concentrations. During larval growth, and 
the levels of these amino acids gradually increased, 
at pupal stage appreciable reduction in the titres of 
aspartic acid, threonine, glycine, alanine lysine, histi¬ 
dine and arginine occurred, with further decrease in 
che adult stage, suggesting their rapid metabolism 
during these depelopmental periods. Similar changc.s 
in the levels of free amino acids during the time of 
mcramorphosis of Phormia and CalUphora were also 
rcpior'rcd^*’'^. Phcniyialaninc was present in trace 
amounts in the larvae, but rose to a measurable level 
prior to pupation, and decreased again to negligible 
amount in' the adult. Tn addition to the above amino 
acids icysteinc, methionine and ^J-alanine were also 


detected. Throughout the period of insect develop¬ 
ment their concentrations remained very low. 

■ The changes in the level of tyrosine require special 
consideration. Ganti and Shanmugasundaram'^, on 
the basis of paper chromatographic analysis of insect 
extracts, reported marginal decline from the second 
week Corcyra larva to the third week larva. Contraiy 
to this, the present study showed a gradual build up 
of tyrosine during larval development, and its accu¬ 
mulation was more pronounided as the larva approa¬ 
ched pupation. The amount of r\Tosine from a high 
value of 369 nmoles per larva at 55 mg stage de¬ 
creased to 131 nmoles per insect at the pupal stage. 
Earlier, we had shown that tyrosine participated in the 
sclcrotization of the cuticle of this insect, and its dec¬ 
line in the level at pupal stage could be attributed to 
the tanning of the puparium^*’^^. These observn.tions 
were consistent with the findings of other workers 
who had found similar alterations in the tyrosine 
level during pupation^’®. 

The amino acid composition of web proteins of the 
rid:* moth was uniquely different from that of whole 
body amino acids pool (Table I). Serine, glycine and 


Table I 

Amino ocicis content of the whole body extract and web of Corcyra cephalonica 
(nmoles of amino acid/insect) 


Amino acid Wet weight of the larva (in mg) Pupa Eedysed Web 

10 30 40 55 adult nmoles/mg 


Aspartic acid 

12 

Threonine 

10 

Serine 

19 

Glutamic acid 

127 

Proliiie 

96 

Glycine 

41 

Alanine 

31 

Cysteine 


Valine 

14 

Methionine 

Trace 

Isoleucine 

T race 

Leucine 

T race 

Tyrosine 

31 

Phenylalanine 

T race 

j(?-Alanine 

Trace 

Lysine 

61 

Histidine 

27 

Arginine 

48 


35 

89 

177 

36 

72 

116 

43 

82 

127 

■ 379 

671 

1040 

406 

642 

916 

101 

192 

276 

60 

99 

181 

T race 

T race 

62 

27 

51 

91 

35 

44 

61 

14 

24 

38 

15 

51 

78 

53 

211 

369 

Trace 

Trace 

29 

Trace 

Trace 

Trace 

121 

139 

191 

76 

177 

317 

90 

107 

217 


79 

43 

329 

62 

20 

60 

91 

50 

1641 

471 

84 

207 

242 

313 , 

- 200 

124 

115 

.2062 

91 

88 

2117 

29 

Trace 


61 

32 

83 

34 

28 

.. 

29 

11 

69 

61 

36 

159 

131 

Trace 

106 

16 

Trace 

Trace 

Trace 

Trace 

.. 

121 

59 

222 

91 

118 

49 

87 

56 

37 


Xhe values are mean of three separate estimations^ 
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alaninCj whicih occurred in moderate amounts in the 
whole body extract of the larvae and varied margi- 
nallly during metamorphosis, were present in' high, con,- 
centi^ations in the hydrolysate of web (ca. 80%). 
Presence of high amounts of glycine, alanine and 
serine in the silk proteins of several insects has been 
reported--^. On the other hand, glutamic acid and pro- 
line, the prineipal components of body pool amino 
acids, together contributed mereljy 6% to the total 
content of web amino acids. Thus, the most abundant 
amino acids of the whole body extract, that under¬ 
went dramatic changes at the. time of metamorphosis, 
were not utilised extensively for the synthesis of web 
proteins. 

Bio—Organic Division, V. RamaKRISHNAN. 

and 

Biochemistry an/d Food K. G. RAGHAVAN . 

Technology Division', 

Bhabha Atomic Research Centre, 

Trombay, Bombaly 400 085, 

November 8, 1977. 
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found quite sujcaessful. The coloured spots of the ! 
complexes were deafly visible without use of any ‘ ■ 
spraying agent. Maximum three or four complexes 
could be identified and separated on paper strip. 

The readtion of the ligand with metal ions is not f \ 
selective, therefore the separation of complexes usinj; | ! 
masking agents and pH control requires more labour, M 
steps and time. The chromatographic behaviour of : j 
morpholine-4-carbodithioate metal complexes have | 
not been studied previously. Some references are i 
available for the metal chelateswith this reagent. « 
Present communication describes the paper chromato- j 
graphic separation and identification of the complexes 
of Fedll),- Co(ITI), Ni(II), Cu(II), Ru(III), H 
Rh(III), Pd(II), Ir(III), ?t(IV) and Te(IV) with 
morpholine-4-carbodithioate. : | 

Uxperimefital ' 

Potassium salt of the reagent was prepajeed by f 
mixing potassium hydroxide, morpholine and carbon- I 
disulphide in 1 : 1 : 1 ratio in ether at 0® C, 1% ! 
(w/v) solution (KMCDT) was prepared in distilled | 
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PAPER CHROMATOGRAPHY OF METAL ION 
COMPLEXES WITH MORPHOLINE-4- 
CARBODITHIOATE 


/N— ^ present 


The bidentate chelating system ^N— C<^ 

in morpholine-4-carbodithioate was used for dom- 
plexation with Fe(III), Co(III), Ni(II), Cu(ir), 
Ru(III), Rh(III), Pd(II), Ir(in), Pt(IV) and 
Te(IV). The paper chromatographic detection and 
separation of above metal ions on paper strips 


wiataer. 

The complexes were isolated in aqueous medium by v 
mixing solutions in stoichiometric ratios (ligand m | 
slight excess). The chelates were filtered, washed | 
with ether and dried at 110—120® C. In the case of 
Co(mcdt)^ rapid oxidation of Co (II) into Co (III) 
takes place. 

The complexes were analysed for carbon, hydrogen 
and nitrogen contents and their composition oorres- i 
ponded to M (C-Hj;,ONS.,),i. Spectral studies were 1 
also made in the range 200 cm"^-4000 cm~^. Con¬ 
ductivity measurements of the complex solution's in 
nitrobenzene were made on Toshniwal CLOI/OIA 
(Conductivity bridge using dip type cell (K = 0*74) 
(Table I). 

For the purpose of putting spots, most of the com¬ 
plexes w^ere dissolved in chlorbform at room tem¬ 
perature. Owing to the insolubility of Pd (II) and 
Ni(n) the complexes were prepared on paper strips. 
The chromatographic chamber was saturated with the 
vapours of the developer for at least one day. Chro¬ 
matography was carried out on Whatman No. 1 filter 
paper strips (3 cm X 15 cm) using the ascendins: 
technique. The sample solutibn' was applied at a 
point 2 cm from the end, and the developer was 
allowed to travel for about 10 cm from the point of 
application of the spot. The time required for the 
different metal complexes was noted. The values 
of the complexes in different solvents are recorded iq 
Table IL 
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Table I 

Elemental analysis and spectral studies 


Compound 

Elemental analysis Found (Calc.) 

I.R. spectra (cm-^) 

A M 
(mhos) 

c% H% N% C" 

•N C*-*S M‘**S 


Kmdtc 

27-10 

4-39 

6*15 

1440 

990 

. . 



(27*14) 

(4-59) 

(6-38) 





Fc (I'ncdt)^ 

32-5 

4*30 

7-62 

1480 

1000 

330 

0-74 


(32-2) 

(4-40) 

(7*70) 





Co (mcdt )3 

32-80 

4*68 

7*52 

1470 

1005 

358 

0-89 


(33-00) 

(4-40) 

(7-70) 





N i (mcdt)o 

31*30 

4-48 

7*18 

1450 

1010 

386, 

0*66 


(31-30) 

(4-18) 

(7-30) 



374 

1-04 

Cu (mcdt)a 

30*28 

4*45 

7-10 

1440 

1010 

342 


(30-90) 

(4-13) 

(7-20) 





Ru (mcdt )3 

29-95 

4-15 

6-92 

1500 

1020 

340, 

2*22 


(30-64) 

(4-11) 

(7-14) 



320 

0*89 

Rh (medt) 

30-40 

4-32 

7-20 

1480 

1010 

355 


(30-55) 

(4-10) 

(7-12) 




0*15 

Pd (mcdt )2 

27-60 

3-90 

6-43 

1495 

1010 

345 


(27-87) 

(3-74) 

(6-50) 



320 

0*30 

Ir (mcdt )3 

26-35 

3-76 

6-06 

1495 

1000 


(26-53) 

(3-56) 

(6-18) 



340 

0*15 

Ft (mcdt)o Cl 

24-^5 

3-38 

5-71 

1500 

1005 


,25-10) 

(3-48) 

(5-85) 




0*44 

Tc (mcdt )4 

30-95 

4-15 

7-07 

1480 

1000 

* • 

(30-93) 

(4-15) 

(7-20) 






Table II 


Complex 


Spot colour^ 

Spot 

colour 


A,nax ion complexes 

\ MeOH n-PrOH Aq. Aq. Aq. 

«-BuOH «-BuOH «-BuOH 
+ AcOH + CHCI3 
(4 :1) (7 : 3) 

(v/v) (v/v) 


Aq. 

n-BuOH 
+ CHCI 3 
(4:1) 
(v/v) 


Fe (mcdt)n 
Co (mcd[t )3 
N i (mcdt)« 

Cu (mcdt )2 
.Ru (nicdt )3 
Rh (nicdt )3 
Pd (nicdt )2 
Ir (mcdt )3 

Pt (mcdt )3 Cl 
Te (mcdt )4 


Grey 

Green 

Yellowish green 
Brown 
Black 
Orange 
Yellow 
Yellowish 
orange 
Yellow 
Yellow 


Developing Time (Minutes) 
Room Temperature = 32° C. 


520 

0*55 

500 

0*44 

480 

0*00 

460 

0*67 

470 

0*00 

510 

0*33 

490 

0-00 

430 

0*32 

440 

0*65 

450 

15 


0-92 

0-80 

0*65 

0-00 

0-00 

0-00 


30 


0-97 

0*90 

0-00 

0*99 

0*76 

0*00 

0*74 

0*00 

45 


0*93 

0*61 

0-00 

0*59 

0*80 

0*90 

0*00 

0*80 

0*00 

0*85 

45 


0*97 

0-98 

0*88 

0-99 

0-00 

. . 

0*75 

0*65 

0*98 

0*99 

0*45 

0*85 

0*00 

0-00 

0*95 

0*92 

0*00 

0*00 

0*99 

0*94 

45 

45 
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Result and Discussion 

Up values of the chelates (Table II) ia methanol, 
/^-propanol, aq. /^-butanol, aq. f^-butanol + acetic 
acid (4 : 1 v/v), aq. ^ 2 -butan.ioi + clhloroform 
(7:3 v/v) and aq. •?5!^butan'ol + chloroform 
(4:1 v/v) show that the various ternai^^ and qua¬ 
ternary, mixtures of the complexes can be quite success¬ 
fully resolved. The maximum trailing, efifect was 
observed in acetic acid and chloroform, it was reduced 
when mixed with ^^^-butanol. The values in mix¬ 
tures are dose to those obtained with the single 
compound. The high values in dioxane, acetone, 
and chloroform may be due to the solubility effect. 
During the process, it has also been' observed that 
the colour of the spots, in different solvents remain 
unchanged. 

Department of Chemistry, Ravindra Kumar. 

Hindu College, Nepal Singh. 

Moradabad 244 001, 

December 22, 1977. 
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FLAVONE FROM LYCHNOPHORA AFFINIS: 

A SYNTHETIC STUDY 

CcNSTTruTlON of Lychnophora affinis flavone as 5, 
4 '“dihydroxy-7, 8, 3'-trimethoxyflavone (.T) needs 
revision as its properties are different from the sample 
obtained synthetically. 

Based on ? study of the colour reactions and spec tral 
data, a new flavone isolated from Lychnophora affinis 
w?s assigned its constitution as 5, 4'“dihydrox>-7, 8 , 
3'-trimethoxyflavone^ (I).. This communication 
reports the synthesis of this flavone using 2 '-hydroxy- 
3, 3', 4', 6 '-tetramethoxy- 4 -ben 2 yIoxychalkone which 
itself was obtained from 2-hydroxy-3, 4, 6 -trimethaxy- 
acetopnenone^ and O-benzylvpnillin^. Selenium dioxide 
oxidation of the chalkone yielded 5, 7, 8 , 3'-tetra- 
methoxy-4'-benzyIoxyflavone.(II). Catalytic debenzy- 
lation cf 11 followed by the subsequent selective 
demethylation of the resulting 5, 7, 8 , 3'-tetramethoxy- 
4'-hydroxyflavone(in) gave the required 5, 4'-dihydroxy 
7, 8 , 3'-trimethoxyflav6ne ( 1 ) which on acetylation 
^J^lded its diacetate (IV). Since the properties 


observed for the synthetic dihydroxytriniethoxyflavonc 
(I) [m.p. 235-37®; UV (MeOH): 275, 295 ^sh.), 360 
nm; + AlClg: 285, 305 (shi, 409 nm; + AlCJ, + HCl: 
283, 307 (sh), 405 nm] are differcnt from those reported^ 
for the natural sample [m.p. 163-66° ; UV (MeOH): 
255, 270 (sh), 355 nm; + AICI 3 :270, 357., 400 nm; 
TAICig+HCU 263, 275 (sh), 357, 400 nm], the 
constitution assigned to thej L. affinis flavone needs 
revision. 



l. as R2 stH 

Jh R)««CH3> R2*CH2Pb 

m. R, as \ R2«H 

IV. « R^ « COCH3 

Experimental 

2 -Uyuroxy-^Ti, 3', 4', -tetramethoxyA-benzyloxy^ 
chalkone 

A solution .of 2-hydrcxy-3, 4, 6 -trimethoxyaceto- 
phenone^ (1 g) in ethanol (J5 ml) and O-benzylvanillin® 
(l*3g) was treated with aequous-ethanoJic solution 
cf potassium hydroxide (2 g), left at room temperature 
for 48 hrs and then acidified with hydrochloric acid. 
The chalkone thus obtiined was filtered cut, washed 
and dried. It crystallised from ethanol a.s yellow 
needles (M g), m.p. 153-54°, analysed for 
and gave positive ferric reaction. 

7, 8 , y^TetramethoxyA'-beniyloxyflavone (Ji) 

A mixture of the above chalkone (1 *0 g), selenium 
dioxide (1’7 f) and isoamyl alcohol (40 mi) was 
refluxed for 24 hrs and then filtered to remove sele¬ 
nium metal and its dioxide. Removal of the solvent 
from the filtrate gave the flavone (II) that crystallised 
from benzene-acetone as colourless needles ( 0-8 g), 
m,p. 198-99°; analysed for C 26 H 24 O 7 , and gave negative 
ferric reaction . I.R. (KBr) 1639, 1600, 1515, 1460 , 
141-8. 1379, 1342, 1266, 1242, .1212, 1170, 1149, 1130., 
ini, 1047 , 1026, 1000, 977, 957, 922, 873, 847, 813 
cm-A N.M.R. (<5, CDClg, TMS as interaal standard) 
3*98 (12 H, s, 4X-^OCB^X 5*23 ( 2 H, s, -CU.CJA,), 
6*41 (IH, s, C 3 —H), 6-62 (IH, s, C,-A), 7-09 (IH, 
d, J = 9Hz, C 5 '.-R), 7*46-7*64 ( 7 H, m, —H, 
Ce^—H and — CHaCeHs). 




VoL 47, No. 12 1 

]:ine 20, 1978 j 


Letters to the Editor 


425 


5, 7, 8 , y-TetramethoxyA'-hydroxyflavone (HI) 

A solution of the benzj'loxytetramethoxyflavone 
(II) (0-7 g) in ethyl acetate ^80 ml) was: treited \ 3 tith 
Pd-C (0*4 g) and then s tirred in an atmosphere of 
hydrogen till absorption completed. The catalyst 
was filtered out. Removal of the solvent from the 
filtrate gave hydrox>tetrametlioxyflavone (Ill) which 
crystallised from benzene as colourless needles (0*3 g), 
m,p. 222 ® and analysed for 

5, Ar'-Dihydroxy-1:, 8 , y-trimethoxyflavone (!) 

A solution cf the nionohydroxytetramethoxy- 
fiavone (III) (0*2 g) in acetonitrile (15 mj) was treated 
with anliydroLis aluminium chloride ( 0*2 g) and then 
1 -^fluxed for 4 hr., and the solvent was distilled off 
under reduced pressure. On acidification with hydio- 
chlcric acid, the demethylation product was obtained 
us yellcw solid which was filtered, washed and dried. 
It crystallised from ethyl acetate to give 5, 4'-dihydroxy 

6 , 7, 3'“trimethoxyflavone (I) as light yellow needles, 
m.p. 235-37°, analysed for CigHujO, and gave positive 
ferric reaction. The melting point and UV spectral 
data observed for the synthetic sample was signi¬ 
ficantly different from those reported^ for the natural 
sample. I.R. (KBr) 3185, 1667, 1600, 1550, J506, 
1429, 1370, 1333, 1304, 1263, 1227, 1208, 1183, 1130, 
1020 , 962, 858, 808 cm-\ 

5, A'-Diacetoxy-l, 8 ., V-trimethoxyflc.vone (IV) 


MESOMORPHIC BEHAVIOUR OF SOME SCHIFF 
BASE ESTERS: (i?'-«-ALKOXYBENZOYLOXy) 
BENZ YLIDENE y-PHENETIDINES 

A number of mesomorphic substances are synthesized 
having different functional groups and molecular 
geometry. Most of these are Schiff bases, acids, and 
esters. Comparatively a few mesomorphic homologous 
series comprising both an ester linkage (—COO—) 
and an azoniethine (—CH=CH—) group in the same 
molecule have been studied. Dave and PateP and 
Fishel and Patcl“ studied the homologous ssiies of 
Schifl^ base aliphatic esters. Gray and Harrison^ 
studied different p-substituted benzylideneamino- 
cinnam 3 tes ot alkyl and aryl esters. These exhibit 
smectic and nematic mesophases. Dave ajid Kurian^ 
have recently studied the mesomorphic homologous 
series p (p'-/z-aIkoxybenzoyloxy) benzylidene-p"-anisi- 
dines and p (p'-/ 7 -alkoxybenzoyloxy) benzylidene-p" 
tojuidines. These exhibit smectic and nematic meso 
phases with good phase length. A change in mole¬ 
cular structure may bring abcut an appreciable change 
in the general mesomorphic behaviour. To further 
investigate the effect of change in molecular struc¬ 
ture we have studied the mesomorphic behaviour 
of some compounds of the series, p (p'-n-alkoxyben- 
zoyloxy) benzylidene-p"-phenetidines. These com¬ 
pounds ire prepared by the following synthetic route. 

-k.RO *<^COCl 


The dihydroxytrimethoxyflavone '1) (0*04 g) was 
treated with acetic anhydride (1 *00 ml) and pyridine 
(0*50 ml), warmed in a water bath to obtain a clear 
solution and then left overnight. It was treated with 
ice and the acetate (IV) thus obtained was filtered, 
washed and dried. The acetate (IV) crystallised from, 
ethyl acetate-petroleum ether as colourless micio- 
prisms, m.p. J 80-81®. It analysed for 
NMR (<5, CDCI 3 , TMS internal standard): 2*33 
(3H, s, QOCOCH 3 ), 2*42 (3H, s, Ce^-OCOCHa), 
3*96 (9H, s, 3X ~ OCH 3 ), 6*56 (IH, s, Cg—B), 6*60 
(IH, s, Cg—H), 7*23 (IH, d, J == 9Hz, H), 7*46 
( 2 H, m, Ca.—PI and € 3 ,—H). 


Department of Chemistry, 
University of Delhi, 

Delhi 110 007, 

Decembers, 1911, 


D. K. Bhardwaj. 
A. K. Gupta. 
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HO 


•<§)-CHO 


COO-^CHO -bl-. 

The mesomorphic properties of these compounds 
have been investigated with a Leitz Ortholux Polarizing 
Microscope equipped with Leitz heating stage. The 
melting points and the transition temperatures of 
these compounds are compiled in the table. The 

Table 

p (p '-n-alkoxybenzoyloxy) benzylidene-p"-plienetidines 
Compiind Alkyl Transition temperature (° C) 


No. 

group R 

Smectic 

Nematic 

Isotropic 

1 

QoHu 

110*5 

113-5 

233-0 

2 


104*5 

133-0 

219-0 

3 

^ 14^29 

102*5 

148-0 

210-5 

4 

Q 6 H 33 

103-0 

157-0 

203-0 

5 

Ql8^37 

102-0 

160-0 

192-5 
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elemental aiia]>sis for C, H and N for these compounds 
agree well with their calculated values. 

RO^ COO^Ch--n A 


COO<^CH=N 8 

All the five compounds exhibit enantiotropic sniectic 
and nematic mesomorphism. The smectic phase has 
focal conic or schlieren texture and the nematic phase 
has a threaded texture. The octadecyl derivative 
shows homeotropic texture in the smectic phase, both 
while heating as well as on cooling. 

The compoundi studied here (A) are thermally more 
stable than those of the corresponding compounds 
of the series (B);;(p'-72-alkoxybenzoyloxy) benzylidene- 
j:?"-anisidines studied by Dave and Kuriam. This is 
not surprising as the even members in the alkox> 
chain in a homologus series occupy the upper curve. 
Further, the thermal ejSiciency order for the end 
groups observed by Dave eta/, in their study of mixed 
liquid crystals in the nematic mesophase is as 
OC 2 H 5 > OCHgS. It is also observed that in the 
present case (A) the commencement of the smectic 
phase is enhanced by one member compared to the 
corresponding compounds of series (B). Such a 
behaviour is observed by Dave and Pdtel\ in their stvdy 
of P-/Z- fikoxybenzylidene-p'-«-alkoxyanilines series. 

Further work with different substituted anilines 
is in progress. 

The authors express their sincere thanks to Prof. 
K. hi. Trivedi for his keen interest in the work. One 
of us (N. R. P.) is thankful to the CSIR for the award 
of the Research Fellowship. 

Chemistry Department, 

Facult> cf Science. 

M.S. University, 

Baroda 390 002, 

December 24,1977. 
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LIVING BENTHONIC FORAMTNIFERA FROM 
THE INNERSHELF SEDIMENTS AT 
VISAKHAPATNAM 

There have been a few studies on the living foramini- 
fera from the estuaries of the east coast of India^“*. 
There are reports of foraminiferal, thanatocoenoses 
from the beach and shelf sediments off the east coast 
of India^'"^. There is virtually no information on the 
living foraminifera from the eastern shelf of the Indian 
subcontinent. It is the purpose of this note to report 
on the foraminiferal biocoenoses from the innershelf 
sediments off Visakhapatnam, east coast of India. 

Sediment samples were collected in February, 1974 
in the vicinity of Visakhapatnam from depths of water 
ranging from 10-90 metres. The samples were pre 
served in neutralized formalin. They were subse 
quently wet sieved through a screen having openings 
of 0-063 mm. The residues were stained with rose 
Bengal and dried. The foraminifera were concentrated 
from the residues by the carbon tetrachloride method 
of separation. 

A total of 133 foraminiferal species were identified, 
which are g'-oupsd under 26 families. Of these, the 
following 3-8 species were recognized in living condi¬ 
tion at the time of sample collection : 

Ammonia annectens (Parker and Jones), beccarii 

(Linne), *A. dentatus (Parker and Jones), ^Astero*" 
rotalia trispinosa (ThaJmann), "^^Bollvina compact a 
Sidebottom, B. lobatum Brady, *R. spathulata (William¬ 
son). **B.striatula Cushm?,n, **B. vadescens Cushmin, 
Bulimina murginata d’Orbigny, ^'^Cancris sagra 
d’Orbigny, "^^Cibicides lobatulus (Walker and Jacob), 
Cyclogyra {Cornuspira') planorbis (Schultz), Elphidlum 
advenum Cushman, E. crispum (Linne), Fissurina laevi¬ 
gata Reuss, F. orbignyana Sequenza, Flintina bradyana 
Cushm.an, **Florilus labradoricus Dawson, *Gyroidina 
soldani d’Orbigny, "^Hunzawaia concentrica (Cushman), 
Lagena laevis (Montagu), L. striata (d’Orbigny), L. 
sulcata (d’Orbigny), Neoconorbina pateUlformis (Brady), 
Nodosaria catsbyi d’Orbigny, *’^Nonion grateloupi 
(d’Orbigny), *Nonionella turgida cWilliamson), Para- 
rotalia nipponica (Asano), Pseudoeponides japoni- 
cus Uchio, Quinqueloculina lamarckiana d’Orbigny, 
* 0 . seminulum (Linne), Spiroloculina clara Cushman, 
Textularia agglutinans d’Orbigny, T. conica df Orhigny, 
Triloculina trigonuia (Lamarck), T. tricarinata d’Orbigny 
Trochammina sp. 

The 9 living species marked with an asterisk are 
abundant in one sample or another. The 7 species 
marked with a double asterisk are not only abundant 
but wisespread in the area. In the entire area of 
study the dead populations far exceed the living. 


J.S.Dave. 

N. R. Patel. 

A. P. Pruapati. 
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Ragothaman® reported from depths of 0-27 metres 
off Porto Novo, Tamil Nadu, 70 species of foraminifera 
of which 44 were in living condition during the one 
year of his study. The following 8 living species are 
widespread and occur abundantly in more than 50% 
of his samples : 

Ammonia beccarii (Linne), A. beccarii tepida Cush¬ 
man, A. dentatus (Parker and Jones), Nonion boueanuf^^ 
(d’Orbigny), Bolivina pseudoplicata Hercn-Allen and 
Eirland, Elphidium transliicens Natland, Miliolinella 
circular is (Donnemann), Qiiinqueloculina semimdum 
(Linne). The percentage of living species is higher 
in the Porto Novo oifsJiore area than in the Visakha. - 
patnam offshore sediments although the area sampled 
is mich larger in the latter case. It is possible that 
the offshore sediments of Visakhapatnam area would 
yield greater number of living species if samples of 
sediment are obtained in different seasons. However 
detiiled ecological studies and comparisons would 
shed mare light on the causes for dilferences in the 
living assemblages of foraminifera in the two are^* 

Thanks are due to Professor A. Srira.m-adus, Head 
of the Department of Geology, Andhra University, 
for sparing the sediment samples for the present study. 

Geology Department, J, Nageswara Rao. 

Andhra University, M. Subba Rao. 

Waltaii- October 17, 1977. 
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INITIATION OF HAUSTORIA IN CUSCUTA BY 
CYTOKININ APPLICATION 

During a study of the effect of plant growth sub¬ 
stances on Ciiscuta chinensis Lamk., we observed that 
the application of cytokinin induced the formation 
of numerous haustoria on free-hanging vines. Other 
growth regulators such as auxin (NAA and lAA), 
gibberellin (GA 3 ), abscisic acid, ethylene (applied as 
Ethrel) and triiodobenzoic acid were ineffective in 
h all stor ia for mat ion. 

The cytokinin, benzyladenine or kinetin, 0-5% (W/W) 
in lanolin, was applied as a 1-2 mm ring-like smear 
around the vine 1 cm below the apex of the free- 
hanging vine. Decrease in elongation rate and induc¬ 
tion of coiling growth pieceded radial expansion of 
the vine and the appearance of visible haustcria 72 h 
after cytokinin application (Fig. 1). Haustoria 


«h.. 



Fig. 1. Induction of haustoria tluee days after 
benzyladenine (BA) application. 

A, contrcT vine; B, benzyladenine treated vjne, 
Scale = 1 cm. 
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developed over a 15 cm stretch of the vine starting 
about'5 cm from the apex. During the next few daj's, 
the haustoria, arising spirally on the vine, enlarged 
to form conical mounds (Fig. 2) and a marked twisting 
of the vine was noticed (Fig. 3). Fully developed 
haustoria were asymmetrically located cn the vine 
much as it would occur at tne regions of contact with 
the host when Cuscuta parasitizes in nature. At a 
lower concentration of 0-1%, benzyladenine or kinetin 
reduced the growth rate and biouglit about radial 
expansion of the stem but induced only papillae-like 
outgrowth's which did not enlarge further. 



Fig, 2. Haustoiiai mounds seven days after BA 
application. Note absence of haustoria development 
near the apical region. Scale — I cm. 

Anatomical observation of the well developed 
haustorial mound revealed the presence of a central 
column of radially-elongated cells capped, meiistem- 
like, with numerous small, isodiametric cells having 
prominent nuclei and dense cytoplasm (Figs. 4 and 5),. 



Fig. 3. Spirally arranged haustoria! mounds and 
twitting of vine following BA apphcation. Scale—1 cm. 



Fig. 4, T.S. of BA-treated Cuscuta stem. 


HM, Haustorial mound; HC, haustoiial cclumn, 
endcgenously-arising, radially-elongating cells with a 
meiistem-Hke cap of smaller cells (about ?00 x). 
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This central colimn which aiisco endogenously and 
(often) opposite a patch of supernumerary phloic 
elements (Fig. 5), represents tns.t part of thehaustorium 
which actually grows jnd penetrates the host under 
normal conditions. However, so far, we have not 
observed the penetration of Cuscuta epidermis by 
this column of haustorial cells as would happen in 
nature befoie it invades the host. This suggests the 
possible involvement of yet another '‘developmental 
cue The cortical cells in the haustorial mounds 
had also radially elongated and appeared as uniform 
tiers of cells (Fig. 5), while the epidermis (not seen 
in the figures) on the top of the mound appeared 
flattened and consisted of columnar cells cften laterally 
separated from each other. 



Fig. 5. L.S. of BA.-treated Cuscuta stem. 


HM, Haustorial mound; HC, haustorial column 
of ceils; P, phloic patch (About 100 x). 

Natural formation of ‘free’ haustorium in the 
absence of a host has been observed in Cuscuta 
salind^, Jacob etal.^ have reported the formation 
of ‘papillae similar to early stage of haustcria ’ 
development on Cuscuta reflexa following treatment 
with kinetin (<0*1% in lanolin). The anatomical 
pictures in their paper do not show the development 
of the centrarcolumn of intrusive haustorial cells 
within the ‘papillae ’ and this incomplete formation 
of the haustorium could be due to the low concen 
tratiOD of cytokinin used. We have observed such 
papillae like haustoria formation on Cuscuta stem 
tips, aseptically cultured in vitro on kinetin (2 x 
to containing medial Recently we have 

been able to induce haustoria formation in isolated 
internode segments of Cuscuta using 5 X 10“®M 
benzyladenine, which is reversed by the simultaneous 
application of IC-^M auxin (lAA or NAA). How¬ 
ever in the presence of lower auxin concentrations, 
the cytokinin-induced haustoria were better deve¬ 
loped*. 

Induction of haustoria by benzyladenine applica¬ 
tion (0*5%) has been obtained in f.nether parasitic 
plant, Cassytha filiformis (Lauraceae^). Williams® 


has reported that cytokinins and gibberellins induced 
haustoria formation jn the roots of Striga seedlings 
germinated in vitro. All these results are compelling 
enough to suggest that cytokinin be regarded as the 
haustorium-initiating hormone in parasitic flowering 
plants. 

Haustoria of parasitic angiospeims hf.ve been 
widely regarded in the botanical literature as being 
modified roots^. However it is well known that 
root initiation is promoted by high auxin concen¬ 
trations and inhibited by high cytokinin concentration. 
Our present studies clearly indicate just the oppo¬ 
site conditions for haustoiia formation, namely, pro 
mo ted by high cytokinin concentration and inhibited 
by high auxin conentration. Judging by this para¬ 
meter alcne a haustorium may not represent a modi¬ 
fied root. If this is correct, then the evolutionary 
precursor for the parasitic angiosperm haustorium is 
still unidentified. 

The authors S. Mahadevan and Ramesh Mahesh- 
wari thank the University Grants Commission for a 
research grant and Miss H. K. Lakshmi Murtby for 
expert technical help. 
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OCCURRENCE OF A BACTERIUM IN FOLIAR 
GLANDS OF PEDAUUM MVREX 

While studying the autocology of Pedalium murex 
Linn., we noticed the occurrence of bacteria in the 
foliar glands of the plant. The tri- or tetralobed 
glands are colourless when the plants are young and 
red-pigmented at mature stage of the plant. An exami¬ 
nation of the transverse sections of the leaves also 
showed bacteria-containing cells. In view of the un¬ 
equivocal proof of the nitrogen fixing ability of 
Klebsiella isolates from the leaf nodules of a Rubiaceous 
plant* the bacterium harbouring the foliar glands 
of Pedalium murex was isolated, characterised, and 
identified. 
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In isolating the bacteria, fresh leaves (one gram) 
were surface sterilised and extracted under aseptic 
conditions. The leaf extract serialb diluted (1/J0,000) 
was transferred to petridishes. Nine different media, 
viz,, nutrient agar, carrot extract agar, congo red agar 
and Jensen’s Derxe’s, Ashby’s and Moore and Becking’s 
N-free media were used for raising the cultures. Colo¬ 
nies appeared after 3 days of incubation at ST’C. 

The bacteria were rod-shaped, motile with peri- 
trichous flagella, gram-negative, non-capsulated, non- 
sporing, 2-0 to 2-3 in length and 0-52 to 1*23 jtt 
in width. Colonies varied from white to yellow and 
were from 0*50 to 2*00 mm in diameter. Generally 
circular, convex, entire, glistening and translucent. 
Surface growth on agar stab-aerobic. Catalase nega¬ 
tive, nitrate reduced, acid and gas from glucose, lactose, 
sucnrose, mannitol, maltose, xylose and sorbitol. Only 
acid from glycerol and inositol. Citrate, gluconate 
but not malonate used as C-source. Gelatin liquefied 
in 15 days, starch hydrolysed, HgS produced, indole 
and lysine -ve, V.P. -ve, M.R. + ve, arginine dihydro¬ 
lase present. 

Effect of temperature was studied on nutrient agar 
incubated at 5° to 55°C, Good growth at 35° to 
39° C, fair at 20° and 40° C, no growth at 5° and 45° C, 
thermal death point at 50° to 55°C, 

According to Bergey’s Manual^ these bacteria are 
Enterobacter cloacae (=^Aerobacter cloacae). 

The bacterium, Enterobacter cloacae, was reported 
to inhabit the outgrowths of stem of Jpomot,a cornea 
and help the partner plant in nitrogen metabolism^ 
and this may also be true with Pedalium miirex. The 
same bacterium was also found to be a predominating 
conform colonising the top, middle and bottom por¬ 
tions of the sugarcane plants^. 

The authors are grateful to Professor Annapurna, 
Department of Microbiology, Andhra Medical College, 
Visakhapatnam and to Dr. P. Ellaiah, Department 
cf Pharmacy, Andhra University, Waltair, for their 
interest. 

Department of Environmental J. Raghava Reddi. 

Sciences, C. Subba Reddy. 

Andhra University, 

Waltair 530 003, June 6, 1977. 
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ROLE OF RELATIVE HUMIDITY AND 
NUTRIENTS ON SETA FORMATION IN 
COLLETOTRICHVM PAPAYAE P, HENR 

The genus Colletotrichum is distinguished from Gloeo- 
sporiiim only on the basis of presence of sterile stri c¬ 
tures, setae, in acervullus. But this basis is generally 
regarded as doubtful consideration. The observa¬ 
tions of Saccas^ and Schilling^ suggest that such taxono¬ 
mic difliculties can be solved by investigating the factors 
responsible for the production of such structures. The 
results of studies on some factors affecting the forma¬ 
tion of setae in Colletotrichum papayae, the causal 
organism of anthracnose of Carica papayae L. are 
presented here both on the host and in pure culture 

The petioles of ‘papaya’ were inoculated with C. 
papayae and kept at different levels (45, 60, 75, 90 and. 
100 i 1%) of relative humidity (RH). Water evapo¬ 
ration from the vessels was prevented by means of 
wax seal. In pure culture, the studies were carried 
out at 28° C with pH 7*0 of the basal medium which 
were optimum for the growth of the fungus (Chahal, 
1973). The cultures were incubated on three types 
of medium, viz., Richard’s agar, Richard’s agar supple¬ 
mented with yeast extract (5g/l) and Richard’s agar 
supplemented with Fe, Zn, Mn, Cu (0*02 ppm each) 
thiamine and inositol (100 ppm each) at different 
levels of RH. 

Only on the petioles kept at 75 and 90% RH, 
abundant setae were formed in acervuji after 8 days. 
At 100% RH the acervuJi formed were without setae. 
It seems, therefore, that the formation of setae occurs 
only in deficit RH of the atmosphere. In vitro on 
Richard’s agar acervuli were not formed at 45 % RH 
whereas lesser number of acervuji were foimed at 
55-100% RH and setae Were not produced. On 
Richard’s agar supplemented with yeast extract and 
Richard’s agar supplemented with micjcnutrients (Fe, 
Zn, Mn, Cu, thiamine and inositol), acervuli were 
formed with numerous setae at 75-90% RH, whereas- 
acervuli were completely absent at 45% RH. At 55 
and 100% RH abundant aerial mycelium with acervuli 
on the surface of the agar were formed. Setae were 
completely absent. The cultures previously kept at 
45,55 and 100% RH and without setae were transferred 
into humidity chambers with 75% RH. After four 
days, instead of aerial mycelium, abundant acervuli 
with thick walled, dark, numerous setae with tapering- 
ends were formed. Hence it is concluded that 75-90% 
RH and nutrients of the basal medium (yeast extract, 
Fe, Zn, Mn, Cu^ thiamine and inositol) favour the 
formation of setae in C. papayaes. 

The effect of RH and the nutrients on formation of 
setae is of some significance with regai d to the distinc¬ 
tion between the two genera viz., Colletotrichum and 
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Gloeasporium. TJie validity of separation between 
these two genera merely on the basis of setae formation 
has been criticised already. Arx* regarded the genus 
Gloeosporium as being heterogeneous and transferred 
its species to forty-eight other genera including Colleto- 
trichum. According to ArX“ the genus Colletotrichiim 
may not produce setae which may account for mi.xh 
of the apparent variability in setae forniation. Three 
isolates of C. atramentarium fBerk. and Br.) Taub. 
and C. linicola Peth. and Laff, also showed the same 
response of RH as C. papayae (Frost, 1964). The 
effect of RH and the nutrients on the formation of 
seta may be of widespread occurrence in the gent's 
Colletotrichim. Therefore, the investigations into the 
extent to which this effect of such factors on other 
species of this genus on formation of setae will be c l 
much value. 

Department of Plant Breeding, S. S. Chahal. 

Punjab Agricultural University, ■ 

Ludhiana 141 004, 

August 18, 1977. 
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CHANGES IN PHENOLICS AND SOLUBLE 
CARBOHYDRATES IN COWPEA VARIETIES 
INFECTED BY XANTHOMONAS VIGNICOLA 
BURK. 

The leaf spot and blight disease of Cowpea 
siuensh Endl.) caused by Xanthomonas vignicoia 
Burk, most often assumes cpiphytotic proportions. 
Most of the high yielding cowpea varieties are highly 
susceptible to this pathogen. Cowpea cultivar, Co 
Pusa'4 is fairly reslistant aad-.CM:.. H is highly suscep¬ 
tible while V 38 is moderately 'resistant to infection 
by X. vignicoia (Padmanabh^n''1977). This 
paper reports’ the changes in the phenolic compounds 
and soluble carbohydrates in GoWpea due to infection 
by X. vignicoia and thek bearing on. the relative 
resistance of the host to the''■'pathogen. 

Materials and' Methods' 

■ Seedlings df Co''Pika %^'CM' IT'and V Bfyere 
raised in pots '(i3 cmj''&' X 11' 'cm'H) at 'three • 
plants ^per' ’pot^'‘ Tfeift^'' 'clays old sellings ' %ere; 
gently.' rubbed with \a s'urfalcre sterilized emery paper 
and spray ihodulated*^ with thc'' .. bacterial suspension 


(10*^ cells/1 ml) of X. mgfticola. Control plants 
received distilled \yater spray. To ensure maximum 
infection, the pots were kept under humid chamber 
for 48 hr. After 5 days, when the plants developed 
leaf spot .Symptoms, leaf samples (4 g) were extracted 
with 16 ml of boiling ethanol. The extract was used 
for the estimations of total phenols-, or/^o-dihydrOxy 
phenols''^, reducing sugars^2 and non-reducing sugars'^. 
Results and Discussion 

The results presented in the Table revealed that 
the resistant variety Co Pusa 4 generally contained 
more total phenols in comparison with moderately 
resistant V 38 and susceptible CM 11. As a result 
of infection the levels of total phenols were increased 
in all the varieties. The resistant Co PUsa 4 showed 
the maximum increase as compared with the susceptible 
variety. Purushothaman^'*^ (1975) also indicated that 
the bacterial leaf blight (caused by X oryzae) affec 
ted tissue of TKM 6 rice variety also contained larger 
quantities of total phenols in comparison with the 
susceptible variety viz., Co 13 and IR 8. Admittedly 
these relationships conform to the general view that 
plants resistant to disease,- contain higher amounts of 
phenols*’h. 

Or/i>f;-dihiydroxy phenols (O.D.) are important 
in the disease resistance reactions^^’^i.^*^. The resis¬ 
tant variety Co Pusa 4 contained more O.D. phenols 
than V 38 and CM 11, the moderately resistant and 
susceptible varieties, respectively. 

Inoaiiation ’ with X. vignicoia increased the O.D. 
phenols in the three varieties. Maximum accumulation 
however, dccurred in' Co Pusa 4. Purushothaman’^ 
also indicated that the rice plants infeaed with 
X. oryzae accumulated more O.D. phenols. The O.D. 
phenols ate ■ easily oxidized leading to the formation 
of quinone Compounds which are highly toxic to 
pathogens and their enzymes^ 

The resistant variety, Co Pusa 4 contained less 
soluble carbohydrates when compared to V 38 and 
CM 11, the susceptible ones. In the infected leaf 
tissue, there was further lowering of reducing and 
non-reducing sugars. Ranga Reddy and Sridhari^^ also 
reported that rice variety, IR 8 moderately resistant 
to X. oryzae' contained generally less reducing and 
non-reducing .sugars than the leaves of susceptible 
variety T(N)1. 

, More often than not, the sugar level in the healthy 
and i'noculated plants is correlated with the resistance 
mechanism of host plants*’*. Higher amounts of soluble 
carbohydrates afe. reported to favour tissue suscepti¬ 
bility to Xanthomonas species'*. In most of the ho.st 
parasite inieractions, the levels of total sugars decrease, 
following infection 
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Table - 

Changes in Phenol* and Sugar** levels in X. vigiiicola infected Cowpsa cultivars {in mgjg 

oven dry weight) 

Resist Moderately Susceptible 

Cr Pusa 4 susceptible V 38 CM 11 


Metabolites 


Totil Phenols 
O.D. Phenols 
Reducing sugars 
Non-reducing sugars 


He;.lthy 

Infected 

Healthy 

Infected 

Healthy 

Infeclcd 

413 

442 

367 

389 

286 

304 

93 

107 

82 

88 

69 

73 

468 

457 

548 

523 

660 

617 

1360 

1435 

1435 

1372 

1894 

1774 


* in catechol equivalents. 

** in glucose equivalents. 

Sugars provide a carbon skeleton, for the synthesis 
of phenolics^. Hence initial high levels of phenolics 
and low levels o*f carbohydrates in addition to the 
accumulation of high phenolics after infection play 
an important role in the disease resistance mechanism 
of Gowpea plants. ^ 

Agricultural College & R. MOHAN. 

Research Institute, M. N. Alagianagalingam. 
Madurai 625 104, C. V, Govind.\SWAMY. 
Nove?nbef‘ 1. 1977. 
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METABOLIC CHANGES IN RICE LEAVES 
DURING SENESCENCE 

Benzimidazole (BZI) has been obsetved to retard 
senescence in cereal crops-’leguminous crops*' 
and in other plants as The present investi¬ 

gation is aimed at studying the metabolic changes in 
excised leaves of rice, Oryza sativa, variety ptb 10, 
flioated on aqueous solution of BZI at 50 mg/1 since 
this concentration had the maximum inhibiting 
effect of 8 days on senescence over the water controls'^. 

Paper ohromatography revealed distinct differences 
in the nature of pigments in' the leaves tlccatcJ with 
BZI from those of the water controls. Five pigments, 
chlorophyll a and b, lutein, xanthophyll and carotene 
were present in the control leaves. In the BZI-treared 
leaves, in addition to these pigments, two more pig¬ 
ments, namely neoxanthine and zeaxanthine, were 
noted at the stage of 50% senescence. Ac the tage 
of 100% senescence chlorophyll a and h disappcaretl 
but there appeared another additional carotenoul 
pigment, violaxanthine. The appearance of extra 
carotenoid pigments in rice leaves along with the 
gradual loss of chlorophyll pigments during senescence, 
observed here; parallels the work of Moore^ on' the 
leaves of Virginia creeper. 

BZI was able to maintain the chlorophyll at a level 
higher and for a period longer than that in the water 
controls. This corroborates the findings of Person 
et al in wheat^ anid of Yoshidn et al in] Eloded^^. The 
action of BZI on chlorophyll retention may be due 
to its effect on' the maintenance of the lamellar struc¬ 
ture of the chloroplastsi2'i4^ ^ 

In BZT-rreated leaves there were increases in total 
nitrogen and soluble nitrogen of 10% and 13% res¬ 
pectively six di^ys after treatment over the water con¬ 
trols as estimated by, micro-Kjeldahl method as modified 
by Markham^. Eight days after treatment with BZI 
the total nitrogen and soluble nitrogen increased by 
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48% and 254% respectively over the water, controls^ 
Corresponding inoreases in insoluble nitrogen' in 
BZI-treated leaves after 6 and 8 daiys of treatment 
were 42% and 32%. The maintenance of soluble 
nitrogen in the leaves treated with BZI may be due 
to a higher rate of proteolysis induced by BZl. Since 
BZi is chemically smilar to adenine^ it majy act by 
promoting the synthesis of RNA and nucleoproteins. 
The present observations are similar to the findings 
of Person et at in wheat leaves^. 

BZl effected an increase in total sugar, reducing 
sugar and sucrose as estimated by Somogyi’s methodic. 
Six dajys after treatment with BZI, the total sugar^ 
reducing suglar and sucrose respectively recorded an 
increase of 43, 25 and 115% over the water controls. 
Eight days after treatment with BZI, the increases in total 
sugar, reducing sugar and sucrose were 196%, 263%, 
and 64% respectively over the water controls. The 
rise in total sugar, reducing sugar, and sucrose con¬ 
tents in tlie leaves treated with BZI may be due to a 
rapid hlyd^lysis of starch induced by BZI. The 
gradual decline in their values from those of the 
initial stage indicates their utilisation as respinatory. 
substrates. 

BZI induced an increase in the rate of respiration 
of rice leaves as measured bV Warburg manometer. 
There were inoreases in respiration by 25% and 273% 
Respectively after 6 and 8 da(ys of treatment with BZI 
over the water Controls. The increased rate of respi¬ 
ration due to BZI treament may. be a sequel to the 
Accumulation of sugars in the leaves. The present 
findings of a higher rate of respiration in BZI-treated 
leaves paralleled the work of Yamada et 

BZI also indiided an increase in the titratable acid 
content in the rice leaves. There were increases in 
titratable acid content bly 58% and 84% respectively 
After 6 and 8 days of treatment with BZI over the 
water cbntrols. Increased respiration may have resulted 
in the accumulation of more organic acids as shown 
by the increase in titratable acidity. 

Department of Botany, Gadadhar Misra*. 

Ravenshaw College, Jayanti Hota. 

Cuttack-3, Orissa, 

November 28, 1977. 
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EFFECT OF HERBICIDES ON THE 

CHLOROPHYLL CONTENT OF ISOLATED 
LEAVES OF OXAUS LATJFOLTA H B AND K. 

Oxalis latifoUa H.B. o.nd K. wc.s observed profusely 
infesting the apple nursery during the rainy season^. 
Although there are sever?.! reports on the chemical 
control cf weeds in orchards and held crops^’"^?® 
yet the role of different herlicides in eradication of 
this weed is not completely understood-. The present 
report describes the r.ction of six herbicides on the 
chlorophyll content of isolated leaf discs of Oxalis 
latifolia. 

Discs (1 cm“) were punched from leaves and placed 
in solutions of 500, LOGO and 1,500 ppm of alachlor 
(a-chloj 0 - 2 ', 6-diethyl-N-methoxymethyl?,cetanilide, 
Lasso), 2, 4-D, (2, 4-dich]orophenoxyacetic acid), 
MSMA (monosodium methanearsonate, Ansar 529), 
nitrofen (2, 4-dichloro-4'-nitiophenyi ether, Tok E- 
25), paraquat (1, r-dimethyl-4, 4'-bipyridylium ion, 
Gramoxone) and atrazine (2-chIoro-4-ethylamino-6~ 
isopropylamino-1, 3, 5-triazine, Atri.taf). A set of 
control (distilled water) was also maintained. After 
2, 4 and 6 hours of incubation the discs of different 
treatments were washed with distilled water and the 
optical density of each solution was measured against 
80% ethanol in UV spectrophotometer at 665 mjj, ant 
645 mjii for chlorophyll a and chlorophyll b respec¬ 
tively®. The lesults were confirmed by repeating the 
experiment three times. 

Rapid degradation of chlorophyll a and chlorophyll 
b was observed in alachlor and atrazine followed by 
paraquat. Only 0-07, 0*1.2, 0*17 mg g-i of^^hloro- 
phyll a and 0*10, 0*13, 0*15 mg g~^ of chlorophyll 
6 was noted in the leaf discs incubated for 6 hours in 
alachlor, atrazine and paraquat respectively. The 
herbicides 2, 4-D, MSMA and, nitrofen^^ were less 
effective in chlorophyll destruction showing 0*40 
0*28, 0*37- mg chlorophyll a and 0*22, 0*20^ 






Fig. 1. Showing the < hloroph>ll contents on herbicide treatment in leaf discs of Oxalis latifolia. 


0*24 mg g-i chlorophyll 6 respectively in the leaf discs 4. 
incubated for 6 hours. Loss of chlorophyll a was 
more pronounced than chlorophyll b in all the treat- 5. 
ments. Chlorophylls was reduced from 0-75 mg 
(control) to 0*07 mg as compared with chlorophyll 
b which was reduced only from 0*36 mg (control) 
to 0* 10 mg gr^ on treatment with alachlor for 6 hours. 7. 
The present study corroborates the 'findings of others 
that the herbicides strongly inhibiting photos>nthesis 8. 

do not always affect the chlorophyll contents of the 
treated plants,* and the property to inhibit the forma- : 9. 
tion of chlorophyll appeared to be associated with ■ 
herbicidal activity Only those plants are 

affected which are susceptible to herbicides. Although 10. 
in the field trial, ‘2, 4-D, nitrofen and MSMA des¬ 
troyed the foliage of Oxalis^^ yet they Were^less effective 11. 
in chloroph>ll degradation. 

Regional Fruit Research Station, L, P. Misra. 
Mashobra (H.P.), B. P, Sharma 

and 

College of Agriculture, , H. S. Duria. 

Solan (H,P.), , ", 

November 4^. 1911, . 


1. Anonymous, Ann, Rep, Regional Fruit Research 

Station^ Mashobra, fox July 1976 to June 1977 
(In press), 

2. Bruinsma, J, Residue Rev,, 1965, 10, T. ’ 

3. Chakravarti, S. C., Indian Agriculturist,!, 28, 


D-vlin, R. M. Kisiel, M. J. and K^rczniarczyk, 
S. J.,, Weed Kes„ 1976, 16, 125. 

Harrett, R: A. and Berthold, R. V., Science, 
1965,149,191. 

Misfa, L. P., Kapoor, L. D. and Choudhri, 
R. S., Fhotosynthetica, 1974, 81, 302, 

Mitchell, H. W., Tanganyika Coffee News, 1965, 
5,-108. 

Osborne^ D. J. and McCalla, D. R., Plant 
Physiol,, 1961, 36, 219. 

Rochecouste, E., Vai'.ghan, R. E. and de Reland, 
L. S., Leafls. Mauritius Sugar hid. Res. Inst,, 
1959, 9, 848. . 

Schneider, L., Archiv fur Phytopatiwlogie mid 
Pflanzenchutz, 1974, 10, 405 (IK/i., 25, 328). 

Tyson, D. and Smith, ,C. B. F., Proc. Sth Brit, 
Weed Cont. Conf,, 1966, p. 382. 


INTRASPECIFIC POLYPLOIDY IN 
COST US SPECIOSVS 

C, speciosus Sm. occurs throughout India up to an 
altitude of 1200 m in- shady places, in mixed, deciduous 
forests-^* In.-recent ‘yegra k has/acquired importance 
as an alternative to DToscorea as a- source of dio'sgenin, 
a pfeoirsbr in the synthesis "of steroidal harmonesS’L 
In India, the natural resources of Dloscdrea deltoiJea, 
so far, the.source.of diosgenin, have been con¬ 
siderably depleted due. to extensive extraction from 
their natural habitats and thus the need for an alter- 
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native source. Compared to Dioscorea, the percentage 
of diosgenin in C. speciosus is low, being 0*38-2*6% 
against 3 m 4% and even upto 10% in D. dehoidea. 
However, the hardiness and adaptability of C. speciosus 
to a wide range of habitats, including Indian plains, are 
its positive points. 

While assessing the cytological status of a number 
of collections of C. speciosus at the National Botanic 
Gardens, some interesting observations are reported 
in the present communication. 

The cytologidal studies were made from the 
squashes of pollen mother cells and root tips stained, 
following the usual technique, with iron-acctocarmine 
and feulgen respectively. The details have been sum¬ 
marised in Table I. It is apparent that the species 


Table 1 

Chromosome number in C. spcciosi s Sm. 


Source 

n 

2n 

Aut!' or 

Japan 


.18 

Sato»-'»,1948, 

1960 

Jorhat (Assam) 


18 

Present study 

Arunachal Pradesli 


18 

Present study 

Trinidad 

911 + 91 

27 

Simmonds 1954 

Andaman 

Calcutta (Univ, 
College Expei iment 

al 

27 

Present stvdt 

G.^rden) 

1811 

36 

Banerji^, 1940 

Khiimani, Darjeeling 

• • 

36 

Sharma and 
Bhattachaiyyad- 
1959 

Sibpur (W. Beng'.i) 

1811 


Mitra and Da.ttaf’, 
1967 

Kerala 

KSil 

36 

Ramachandran’. 

1969 

South India 


36 

Raghavan and 
Venkata siibban® 
1943 

7 


36 

Chakravorti-, 

1948 

J ,mmu (J & K) 

1811 

36 

Present study 

K ngra (Himachal 
Pradesh) 

1811 

36 

Present study 

Dehradun (U.P.) 
Andaman (B .mboo 


36 

Present study 

forest) 

Lucknow (Mohenlal- 


36 

Present study 

g nj, Gopalkhera) 

1811 

36 

Present study 


contains intraspecific chromosomal races, namely 
diploid (2n =: 18; Fig. 1), triploid (2n = 27; Fig. 2) 
and tetraploid {27^ = 36; Fig. 3). Due to their 
small size, the chromosomes are not amenable to 
precise karyotypic analysis. However, in general, the 


karlyotype is symmetrical, consisting of chromosomes 
that are essentially similar tO' one another in size 
ranging from 0*31 to 0*42 g and with centromeres 
located at median or submedian' positions. The meiosis 
in diploid and triploid could not be worked out as 
these have not flowered yet. In all the tetraploid 
cbllections, 18 bivalents were observed at metaphase 1 
(Fig. 4). This observation is in agreement 



Figs. 1-4. Figs. 1-3. Somatic chromosome comple¬ 
ments of diploid, triploid and tetraploid respectively. 
All 3,000. Fig. 4. Metaphase I in tetraploid, X 3;500. 

with that of Baaerjih In the present random collec¬ 
tions, diploids were found in the Eastern parts 
of India, while the trij^loids in Andaman Islands. 
The tetfaploids seem to have very wide distribu¬ 
tion and have been collected from the Eastern, 
Northern and Southern parts of India. Morpho¬ 
logically, while the triploids and tetraploids resemble 
each other, the diploids can be distinguished from 
them on account of smaller leaves and stomata 
(Subrahmaniyam, unpublished). It is of interest to 
mention that the only other report of ocmrrence of 
a triploid in the species is by Simmondsi^, based on 
the material from Trinidad. He observed 9II and 91 
at metaphase I, indicating its probable allotriploid 
nature. The occurrence of 18 bivalents at metaphase 1 
along with regular meiotic behaviour and normal 
pollen and seed fertility in' the tetraploid. C. speciosus, 
indicate that the taxon is perhaps an allotetraploid. 
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POWDERY MILDEW OF BRINJAL FROM 
JAMMU (J & K STATE) 

BRINJAL {Solanum melongem L.) is an important 
vegetable crop in the J & K State. During 
November-December 1976, a powdery mildew was 
observed on this plant both in the commercial 
farms as well as the kitchen gardens in and around 
Jammu city. The appearance of powdery mildew on 
brinja] poses a potential threat to the \'egefabje industry 
in thio state. The present note presents an account 
of the symptomatology of the disease and description 
and identification of the pathogen. 

Disease symptoms were quite conspicuous on host 
leaves. On the adaxial laminar surface, the fungus 
forms dirty white irregular powdery spots which coalesce 
with one another and cover the entire laiuinar surface. 
In the meantime, the abaxial surface also gets covered 
by the pathogen. As the host leaf Undergoes yellow¬ 
ing, the mycelium becomes evanescent cn the adaxial 
surface whereas on the abaxkl side, the conidial pro¬ 
duction continues. As a consequence of the fungal 
activity, the leaf shows early signs cf senescence and 
falls cff prematurely. 

Mycelium is evanescent and dirty white on adaxial 
side but p ire white on the abaxial leaf surface. Coni- 
dia were formed in chains; the basal cell of the conidic- 
phore is cylindrical or slightly club-shaped, measur¬ 
ing 45-90 X 9* 38-56*25/*. Conidia are ellipsoidal, 

*13-35*63^ X 15*00-18*75^ in size, ccntaining 


vacuoles and red-shaped fibresin-^bodies F which ure 
visible in water mounts. Conidial germination is of 
Sphaerotheca fyliginea type^. 

Solanum melongena L. is known to host Erysiphe 
polygon^, E, cichorccearum, Leveillulu taurica, Fhy- 
Ictctinia suffulta, Sphaerotheca fullginea 2 Jih Oidiwn sp.^ 
and Leveillula solanaceanim Golov*»*. in different 
parts of the vw*rld. From India, however, only 
Erysiphe polyphaga on plants growing in the gliss- 
house® and Oidium erysiphoides^ have been reported. 

On the basis of conidial characters^ such as shape, 
size, mode of formation of conidia, presence of fibrosin 
bodies in them and the pattern of their germination, 
the fungus collected from diseased plants of brinjal 
at Jammu during the present work has been identified 
as Sphaerotheca fuliginea[{Sch\toht ) FrJ Poll, a fungus 
not reported on this host from India so far- Solanum 
melongena L. is, therefore, an addition to the known 
host range of .S', fuliginea in India. 

Thanks are due to Prof. Y. R. Malhotra, Head, 
Department of Biosciences, University of Jammu, for 
laboratory facilities and to Dr. A. K. Koul for 
encouragement. Financial assistance from C.S.I.R., 
New Delln, is also acknowledged with thanks. 

Department of Biosciences, Arun Kumar Sharma. 
University of Jammu, 

Jammu 180001 (J& K), 

December 19, 1977. 
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TWO NEW SPECIES OF SPHAEROPSIDALES 
ON ORNAMENTAL PLANTS 

The authors encountered two unusual leaf-spot dise ises 
incited by two Sphaeropsidaceous fungi at Poona 
recently. These two collections on detailed study and 
reference^'”^ proved to be new sjpecies. These are 
briefly described as follows with Latin diagnoses. 

1. Coniothyrium ficicola sp. nov. (Fig, 1). 

Infectimis maculae, brunnea vel fusca-bruimea, 
ovoidea vel irregularis, dispersa, effusus intrinsesus 
margioalja vel apjejs, originata orinda^^ non-coa)it^^, 
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Pycnidia punctiformia, sub-globosa vel ir regulare, 
separata, innata, postea erumpentia, postiolata, magni- 
tudine 86^137ftm in diam. Conidia (pycnidiosporae) 
unicellularia, brunnea, elliptica, laevia, magnitudine 
8-10 X 6-6*5ftni. 



biG. 1. Coniothyrium ficicola sp, nov. A. Leaf 
spot symptoms, B. V.S. of pycnjdium, C. Conidi i 
(pycnidio spores). 


Habit': In foliis viventibus jF/ats elasiica var. 
ariegata legit. B. R. D. Yadav, mense, October 1976 
M Poona (India), AMH No. 3752 (Holotypus). 

Note : On comparison, the present collection of 
Coniothyrium showed some resemblance to C. dios- 
coreae Sahni^ in the size of conidi? but distinguishable 
from it in possessing much bigger pycnidia. 

Macrophoma zylanicae sp. nov. (Fig. 2) 

Infectimis maculae dispersa, ovoidea vel irregulare 
coalitus, pallide-brunnea vel salmoneus, originata 
oriunda, margineum laevia, postea crispiis. Pycnidia 
punctiformia, sub-epidermatia, globosa vel sub-globosa 
ostiolata, magnitudine 117-172jum diam. Conidia 
hyaline, unicellularia, elliptica, laevia, magnitudine 
21*5-37 X 8-10/xm. 

Habit: In foliis viventibus Sansevieria zylanica 
Bajor legit. B. R. D. Yadav, mense June 1976 ad 
ypoiia (India), AMH No. 3753 (Holotypus)^ 


Note : A perusal of literature for a comparative 
study revealed that the present species proved to be 
distinct in possessing much bigger pycnidiospores. 



Fig. 2. Macrophoma zylanicae sp. nov. A. Leaf 
spot symptoms. B. V.S. of pycnidium, C. Conidia 
(pycnidiospores). 


The writers are grateful to Prof. M. N. Kamat for 
his keen interest, to the Director for facilities and to 
Dr. V. D. Vartak for his kind help in identification 
of plant hosts, and to the Ministry of Education, 
Government of India, for the award of S.R.T. to the 
senior author. 
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COMPARTMENTATION OF GLUCONEOGENIC 
ENZYMES IN ADULT RAT BRAIN 

It is known that various parts of the brain differ in 
their biochemical make-up and that they belong to 
distinct phylogenetic ages^. Aerobic metabolism re¬ 
places and predominates anaerobic in evolutionary 
development of the brain-. Glucose metabolism pro¬ 
ceeds through sugar phosphates and seems to depend 
largely upon several enz3mies for key substrates. Glu- 
ccse-6-phosphate is a key substrate which is at the 
junction of the several metabolic pathwa>s like glyco¬ 
lysis, gluconeogenesis, glycogenesis, glycogenolysis and 
hexosem^nophosphate cycle. Glucose-6-phospliate can 
enter any one of the cycles depending upon the rela¬ 
tive activities of the key enzymes for the same sub¬ 
strate. Glucose-6-phosphatase (D-GIuccse-6-Phos- 
phate P-iOiphohydrolase, Ec. 3.1,3.7) and fructose 
1, 6-diphosphatase (D-Fructose-1, 6-Diphosphate I. 
Piiosphohydrolase, 3.1.3.11) play an important role 
in the regulation of carbohydrate metabolism by func¬ 
tioning in the various metabolic pathways. The pre¬ 
sence of these two key enzymes in any tissue reflects 
its capacity to synthesizegiucosefrom non-carbohydrate' 
precursors®-^. So far, nothing is known about the 
significance of glucose-6-phosphatase and fructose 1, 
6-diphosphatase activities in the reversal of glycolysis 
in the brain metabolism. The main aim of the present 
investigition is to find out the actual functions of these 
two enzymes in different compartments of the adult 
rat brain. 

The investigations were carried out on adult albino 
rats (Holtzman strain, 6 month old, 300-500 gm) 
providing food and water libitum. The animals 
were killed by decapitation and the b ain was care¬ 
fully removed as quickly as possible. The brain was 
separated into optic lobes, cerebrum, hippocampus, 
cerebellum, the region containing pituitary and hypo¬ 
thalamus and medulla oblangata by the method des¬ 
cribed earlier®. The preparation of tissue samples 
and enzyme estimations were same as described else¬ 
where®'^. The experiment was repeated 6 times. 
Student ' t” test was performed to know the level 
of significance. 

It would be evident from Table 1, that marked 
differences exist in the G-6-pase and F-D-pase acti¬ 
vities among the six regions of the adult rat brain. 
The highest G- 6 -p 3 .se and F-D-pase activities were 
found in hippocampus followed by the region contain¬ 
ing pituitary and hypothalamus, etc., optic lobes and 
cerebrum. The lowest values were recorded in medulla 
oblongat? and cerebellum for these two enzymes. 

Hippocampus, the seat of memory, has the highest 
gIucose-6-phosphatase and fructose 1, 6-diphosphatase 
activities. This indicates that hippocampus is not 
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Table 1 > 


Differential distribution of gliicose-6-phosphatase and 
fructose I, G-diphosphatase in different regions of tk | 
adult rat brain h 


Regions of the 
brain 

Glucosc- 

6-phosphat-.se* 

Fructose t, 
6-dipho.sphali'se^ 

(a) Optic lobes 

0-360 

±0-0533 

0-195 
:: 1:0-0029 

(b) Cerebrum 

0-301 

±0-0122‘^ 

0-164 

±0-0018 

(c) Hippocampus 

0-449 

±0-0406 

0-240 

±0-0224-'’-'‘ 

(d) Cerebellum 

0-212 

±0-014I“-‘'''>* 

0-130 

d;0-0665“'“ 

(e) Pituitary and 
Hypothalamus 
etc. 

0-379 

±0-0453 

0-206 

±0-006C”‘'.'’ 

(f) Medulla 

oblongata 

0-263 

±0-0032''-'-‘ 

0-158 

±0-0’47“*‘=>' 


Values p moles of pi libei-atcd/mg prctein at 
37° C) a*e me?n dz SE cf 6 experiments. Student 

t test was performed between speci/jc activities of 
giUcose-6-phosphatase and fructose 1, 6-diph.GS- 
phatase in different regions of the brain. Superscripts 
a-f indicate that P>0-05. 

only imp:>rtant for the memory functions but also 
has a high capacity to synthesize glucose from non- 
carbohydrate precurrsors in order to meet its various 
metabolic demands. The region containing pituiti>ry, 
hypothalamus, etc., the co-ordination centre fcr different 
hormonal secretions has marked glucose-6-phcs- 
phatase and fructose 1, 6-diphosphatase activities. 
Cerebrum, the region of sensation, has low gluconeo¬ 
genic enzyme activities. Though the process of gl>co- 
Iysi:> is high in medulla oblongata^ the levels of glu- 
cose-6-phosphatase and fructose I, 6“djphosphatase 
are very low. Regions of the brain belonging tc lesser 
heirarchy displayed lesser activities of gluconeogenic 
enzymes. For example the activities of G-6-pasc 
and F-D-pase are very low in cerebellum. 

From these observations it is clear that different 
compartments of the brain do play an important role 
in carbohydrate metabolism next to liver and muscle. 
However the capacity of different regions of the brain 
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to synthesize glucose from non-carbohydrate pie- 
c'Jrsors is markedly different from one region of the 
brain to another region. The possibility of their 
varied associations in the regulation of carbahydratc 
metabolism by functicning in various metabolic path¬ 
ways has been already pointed cut* 

Department of Science, S. A. Shaffi. 

Regional College of Education 
(National Council of Educational 
Research and Training), 

Bhopal 462 013 (M.P.) (India), 

October 7, 1977. 
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MOBILIZATION OF ACID AND ALKALINE 
PHOSPHATASES IN THE DEGENERATING 
TAIL OF BUFO MELANOSTICUS 
The process of metamorphosis in the amphibian 
tadpole, morphologically characterized strangely, by 
the absorption of tail, undergoes a series of classic 
changes both phjysiiologically and also biochemically. 
The degeneration of the tissue components is induced 
by. a number of faaors; interesting is the histoliysis in 


phagocytosis which may be governed by the activity of 
certain bio-catalytic enzymes. The changes in the 
disintegration of the complex organelle including the 
absorption: of tail in the metamorphosis of amphibian 
tadpole seem to be regulated by the lysosomal activity 
which in turn is governed by phosphatases activity as 
suggested by Novikoffh However, the role of acid 
and alkaline phosphatases has been reported to be 
associated with the metabolism of carbohydrates'-, 
proteins'"^, nucleic acids'^, lipids'*, secretory function of 
the tissue cells and in the electron transport’'‘'^>."( As 
the degeneration of tissue cells is regulated by, the 
lysosomal and phosphatases activity^, the investigations 
become essential to assess the activity of acid and 
alkaline phosphatases in the degenerating tail of 
Bujo melanostiais which have been undertaken in' the 
present communidation. 

Eggs of toad B. melanosticus^ colleaed from the 
University campus, incubated in the aquariem with 
sufficient aquatic plants and space were allowed 
to grow to the maximum size. Progressive develop- 
menral stages in the larvae with regressive tail were 
grouped as shswn- in Table I. Their total tail and 
body length were measured separately to find out any 
static relationship. The tails were sliced off from the 
bases, blotted on filter-paper and weighed tO' nearest 
0*1 mg. The weighed tissue from the respective 
groups was kept separately in freezer for 48 hours, 
homogenized and processed for acid and alkaline 
phosphatases estimation using a method adopted by 


Table I 

Showing acid and alkaline phosphatase activity in the tail of B. m;h.nosticus during metamorphosis 
(Values are mean dz S.E. Four anim '.Is were i:sed in er.ch g' oup) 


Gr. 

No. 

Total body 
length (cm) 
TBL 

Tail length 
(cm) 

XL 

Tail weight 
(mg) 

TW 

R^.tio of 
TBL/TL 

Acid phosphatase 
acitivity 
;xg/I00 mg/hr. 

Alkaline phos¬ 
phatase activity 
;xg/l 00 mg/hr. 

1. 

7 ±0-20 

4-95±0-15 

781 ±21 

l•40±0 

i2 -50:! 2-50 

75-20±7-90 

2. 

4'85±0-15 

2-80±0-10 

195±15 

1-71:L-0-02 

443-70 ±3-80 

187-50±8-40 

3. 

3-75±0-25 

2 ±0-10 

63-50±6-50 

l-87±C-03 

500 ±5-70 

267-50:t 10-20 

4. 

3-70±0-20 

l-70±0-10 

64-6 

2-14±C-03 

562 ±2-70 

3I0-40±6-50 

5. 

2-80±0-10 

M5±0-05 

18±3 

2-36±0-07 

593-7J±3-70 

431-20±6-50 

6. 

2-85±0-50 

M0±0 

18-50±l-50 

2-58±0-04 

793-30±4-!0 

492-50±8-20 

7. 

' 2-75dzl-50 

1 ±0 

18-50±l-50 

2-75±0-J5 

882-60±!-90 

526 ±10-50 

8. 

2-90±0-10 

1 ±0 

19-50±2-50 

2-93±0-10 

1012- 50±-4-80 

663-70±11-20 

9. 

2-65±l-50 

0-75±0-05 

16' ±1 

3-46±0-09 

11S9-30±3-80 

710-20±6-50 

10. 

2-60±l 

0-70±0 

16 ±1 

3-70±0-I4 

1284- !0±5-10 

827-20±5-20 
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Hawk et with some necessary modifications. To 4 
ml solution of sod. ^ .glycerophosphate buffer (acid 
buffer of phI-5 for acid phosphatase and alkaline 
buffer of pH-9'2 for alkaline phosphatase), 0*5 ml 
of tissue homogenate was added and incubated for 60 
minutes in a water bath maintained at 37° C. After 
one hour, the reaction was stopped by 0*5 ml of 
30% TCA, centrifuged and suitable aliquot taken out. 
Colour was developed after adding 2*5% ammonium 
molybdate and amino naphthol sulphonic acid. Con¬ 
trol was run simultaneously along with a blank solu¬ 
tion. A standard curve of phosphorus was used for 
the calculations. The results were statistically analysed 
using student T test. 

Table I epitomo 2 es the concentration of acid and 
alkaline phosphatases in the degenerating tail of 

B. mdanosticus. There seems to be a stastic decrease 
in. the tail length and tail weight as the process of 
metamorphosis proceeds {versus group I and 10 P 
<0*001), with the result the ratio of total body 
length and tail length (TBL/TL) increased signifi¬ 
cantly from group 1 to 10 (P <0*001). These investi¬ 
gations clearly indicate the degeneration of tadpole 
tail during the process of metamorphosis. Both acid 
and alkaline phosphatases activitry, exhibited stacisti- 
ially, increase from group 1 to 10 {versus any two 
groups P <0*001). The activity of these tw’o enzymes 
is inversely, proportional to the tail length which 
indicates that enziyme activity increased significantly 
as the tail degenerates during the progressive meta¬ 
morphosis of an amphibian tadpole. It is ver'y interest¬ 
ing to note that the maximum en 2 ?yme activity has 
been observed when the tail is just rudimentary 
(group 10). Of the two enzymes, acid phosphatase 
exhibited greater activity in every group. 

Activity, of acid and alkaline phosphatases has been 
studied in the degenerating tail of B. melanosticus 
during the metamorphosis. The activity of these two 
enzymes has been' found to increase significantly as 
the length of the tail reduces. 

The exact role of acid and alkaline phosphatases is 
controversial. Alkaline phosphatase is believed to be 
pariously involved in the grow-th and secretory func¬ 
tions or the tissue cell^*^, the metabolism of carbo¬ 
hydrates^, proteins^, nucleic acids^ and lipids*k 
According to Novikoff^, acid phosphatase is located 
mainly in the lysosomes and could indeed be used as 
the maker of the lysosomes which may further involve 
in the liberation of hydrolytic enzymes. The increased 
enzymatic activity in the present study signifies d.is- 
integration* of this complex organelle and in the 
release of hydrolytic enzymes or it may be due to the 
increase in the metabolism of carbohydrates as a 


greater amount of energy is inquired maximally - 
towards the termination of metamorphosis so as y 
to provide the metabolites for the construction of n&v ||_ 
stru-otures. 

School of Studies in Zoology, Anand O. Prakash. | 
Jiwaji University, 

Gwalior 474 002, 

OL'tober 3, 1977. 
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ULTRASTRUCTURAL EVIDENCE I OR THE 
ORIGIN OF PIGMENT IN THb OOCYTES OF 
TRITURUS PYRRHOGASTER 

Opinion cincerning the origin, of pigment in the am¬ 
phibian oocyte is much varied and the diversity is ex¬ 
plained on the basis that the amphibian ooplasm indudes 
many types of vesicles whose functions are yet incomple¬ 
tely understood. Pigment granules are reported to be 
derived from the endoplasmic reticulum in R^a escu^ 
leotd, vacuolar apparatus in Xempus laevts, Triton 
alpestris, Amhystoma mexicanum, Rana temporaria and 
Ra7ja esculentd- and multivesicclar bodies of mitochon* 
drial origin in Xenopcs laevis^. Hope et al^ have ascribed 
a dual origin of the pigment in the case of Ttitmus 
viridescens. According to them pigment is derived 
from endoplasmic reticulum, as well .as from certain 
membrane limited vesicles of Golgi origin. It is there¬ 
fore of interest to study this problem with reference 
to other amphibian species. 

Specimens of T. pyrrhogaster were collected from 
the rivulets in Gunma prefecture, Japan. Small frag¬ 
ments of the ovaries were quickIV dissected out from 
the animal’and processed according to the electron- 
microscopic technique outlined earlier^. In' the imma- 
mre oocytes of T. pyrrhogaster certain membrane 
bound vesicles appear to be derived from 'the Golgi 
region (Fif. 1). Within these vesicles the pigment 
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granules initially are seen as small elearon dense bodies 
(Fig. 2). The vesicles donrain a concentric Hamellar 
structure which persists until the vesicles are comple- 
tel,y filled with pigment. The origin of this lamellar 
structure is not known'. No other cell organelle is 
seen involved in the formation of pigment. The pig¬ 
ment granules to start with are small but they gradu¬ 
ally increase in their size and number. When they are 
fully developed the Golgi bodies disappear from 
view. Various stages in the development of pigment 
are observed (Figs. 3 to 6). Pigment granules of 
similar form and pattern of growth are described in 
Riina pipims^ and T. viridesccnf^ though in 
X. laeuis^ they are reported to be more homogeneous. 



Figs. 1-6. Electronmicrographs of the pigment 
granules in the oocytes of Tritums pyrrhogaster. 3% 
ice-cold glutaraldehyde and Osmium tetroxide fixa¬ 
tion, Araldite-epon embedding, Ultrathin sections, 
uryr'yl acetate and Lead citrate stoining. 

Fig. 1. Golgi region(G) of the ooplasm prolifera¬ 
ting membrane bound vesicles, X 12,000. Fig. 2. Show¬ 
ing membrane bound vesicles containing electron dense 
pigment bodies, X 11,000. Figs. 3 to 6. Pigment 
granules in various stages of growth, X 48,000. 

One of us (NHGD) is grateful to the Japan Society 
. fot the Promotion of Science, Tokyo, for the award 
' of Post-doctoral Fellowship during the tenure of which 
this work was carried out. 

Institute of Endocrinology, N. H. GOPAL DUTT*. 

Gunma University, Sakae Inoue. 

Maebashi, Japan. 

February 8, 1978. 
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THE MALE OF THE ROTIFER EPIPHANES 
SENTA (EHRENBERG) 

The males in rotifers have been rarely described 
(Hynian\ Vasisht and Da war Early in 18 8 6, Hudson 
and Gosse^ described the male of Epiphanes senta 
but their description lacks details. 

The material for the present study was collected 
from the laboratory culture in March, 1976. The 
culture was prepared in a trough containing dry leaves 
and filtered pond water of the botanical garden of the 
Panjab University Campus, Chandigarh. Only five 
specimens of males were found at pH 8-8*5 and 
temperature 23®-25^C. 

The male is smaller than the female, somewhat 
conical and is slightly broader in the middle (90 ji x 
30 ju). The corona is a simple disc of cilia and is used 
solely for locomotion (Fig. 1). The coronal matrix, 
as compared with that of female Epiphanes, is poorly 
developed. The muscular system is represented by 
circular and longitudinal muscles. In the living 
animal, each longitudinal muscle has more than one 
nucleus and is swollen in the region of the nucleus. 



Figs. 1 and 2. Dorsal and lateral vi^ws of the male 
of Epiphanes senta (Ehrenberg), X 800. (ACG— 
Accessory gland; BR—Brain; CM—Circular muscle; 
CO—Corona; CORM—Coronal matrix; D.P.G.— 
Duct of pedal gland; F—Foot; G.P.—Genital pcre; 
MU—muscle; N.DA.—Nerve to dorsal antenna; 
PG—Pedal gland; PROS—Prostate gland; PTU— 
Protonephridial tubule; R COR—Retracted corona; 
SS—Sperm sac; T—Toe; TR—Trunk; UB—Urinary 
bladder.) 
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The digestive tract is absent. The brain is situated 
behind the corona and is somewhat quadrangular 
(Figs. 1 and 2). It gives off nerves to various parts 
of the body. The pair of nerves to the dorsa.l antenna 
is conspicuous. The excretory system is represented 
by a pair of protonephridial tubules to which are 
attached the flame buibs (Fig. 1). The ux inary bladder 
is smaller than in the female. 

The reproductive system consists of a sacciform 
testis Or sperm sac which occupies the posterior part 
of the trunk. The sperm sac is supported by a strip 
of tissue that hangs from the head and occupies the 
position of the alimentary canal of the female. It is, 
however, structureless and seems to have no other 
function tlian to support the sperm sac and penis. 
The penis is a tube with delicate transverse lines. It 
can be retracted into the sperm duct. The sperm 
duct from the testis proceeds to the genital pore and 
opens at the junction of the trunk and foot. A pair 
of prostate glands surrounds the sperm duct. 

The foot has a pair of pedal glands which open 
outside at the tip of toes (Figs. 1 and 2). Asscciated 
with each pedal gland is a pair of accessory glands, 
Department of Zoology, H. S. Vasisht. 

Panjab University, Piki Agarwal. 

Chandigarh (India), 

December 8, 1976. 
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LEAF BLIGHT OF GUAVA—A NEW RECORD 
During the rainy season of 1975 (July-August), a 
severe outbreak of leaf blight of iyoimg hybrid plaats 
of guava iPsidium imjava L.) was observed at the 
Indian Institute of Horticultural Research, Plessar- 
ghatta (Bangalore;. The first symptom of blight is the 
appearance of small circular spots with dark brown 
centre surrounded by a reddish margin. In advance 
stages these spots gradually enlarge and coalesce result- 
. ing in large necrotic patches and causing blightening. 
The fruit bodies (Pycnidia) of the fungus appear in 
large numbers in the form of small, light brown to 
black pin heads on the necrotic spots. Both young 
and old leaves were found to be susceptible to the 


infection and severely affected plants were completely 
defoliated. 



Fig. 1 


The pathogen was isolated in pure culture and was 
identified as Vho7na jolyana Pir) 02 ^y, and Morg^. Arti¬ 
ficial inO'Culation tests were successfully conducted on 
leaves b)y standard methods tO' confirm the pathogenicity 
of the fungus. The only other species of Phoma 
known to attack this host is Phoma psidii. This is the 
first report of the occurrence of Phoma jolyana Pirozy. 
and Morg. causing leaf blight of guava. 

Grateful thanks are due to Dr. J. A. Vonarx, 
Direaor, Institute of Central Type Culmral Collection, 
Netherlands, for confirming the identity of the fungus 
and to Dr. H. S. Sohi, Senior Plant Pathologist* Indian 
Institute of Horticultural Research, and Dr. G. S, 
Randhawa, Director, Indian Institute of Horticultural 
Recearch, for their interest in this study. 
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KVOLUTION, ClLNETlCS AND RECAmuLATlON 


B. R. SESHACHAR 

Cvnicr Jor Thco etical Studies, Indian Instiinte of Science^ Bangalore 


ON'rOGliNV AND PHYLOGENY 

rrUVO iactvS arc of central importance in Biologjy. Onc\ 
evet'y living being starts its existence as a single 
cell, tlie fertili'^ed egg or x'ygote. By a series of changes 
involving division anti differentiation, it becomes the 
adult organism, I'his is ONTOGENY. Tivo\ the species, 
tluring the course cd" its evolution, traces a series of 
stages ifi its history beginning with the single-celled 
animal. This is PHYLOGENY. The striking parallelism 
between the two,—the history of the individual and 
the history of the species,'—was noticed earlier by 
several biologists but it was given to Ernst Heinrich 
11 aeekcI f i. S 3 4-1919 ) to make a comparison an J 
propound a law. The Biogcnctic Law or the The.)ry 
ot Recapitulation states simply and in the fewest of 
words. 'Ontogen'y recapitulates Phylogeny’. Expre.>sed 
in simple language, 'the embryo in its development 
rctratds its evolutionary path or climbs its family tree 
from the one-celled ancestor up to the present. The 
adult stages of ancestral forms are repeated but they 
are now to be found in the earlier stages of ontogeny’. 
'Phe embryo of the bird and the mammal show gill 
slits and these according to Haeckel represent the 
itdn!' lish ancestors in their phyloggny. The zygote 
was compared tc^ the single celled protozoan ancestCT, 
the blasiiila to Volvox, the gastrula to Hydra and 
so on. 

Thus was built by Hacx'kel an edifice of 19th cen¬ 
tury biology incorporating the remarkable and often 
incomprehensible phenomena of individual develop¬ 
ment with the immense data furnished bfy palaeonto¬ 
logy, anatomV and taxonomy as evidences for organic 
evolution. Gharles Darwin’s epoch-making book on 
the Origin of Species had just appeared and the 
embryologist in Haeckel put the facts of ontogeny 
inro tlie framework of phylogeny of Darwin. 

It was an astounding statement. That the embryos of 
higher animals recoial in their development the characters 
of the cidults of lower animals and that evolutionary 
changes arc added terminally at the end of develop¬ 
ment were not only new; they were revolutionary. In 
Hacckers own word.s, '‘OntogenV is the short and 
rapid recapitulation' of phylogeny . - • During its 

own rapid development an individual repeats the most 
important changes in form evolved by its ancestors 
during their long and slow palaeontological develop¬ 
ment” (Generelle Mo'tphologie der Organisnien, 


1866). It was natural and un,derstandable that it 
evoked a great deal of discussion and criticism. 

Haeckel and Recapitulation 
Haeckel s personal influence was so widespread 
that his theory found its way into areas far removed 
from biology. ‘Ontogeny recapimlates Phylogeny’ came 
to be an oft-quoted phrase in anthropology, sociologVj 
psycho-analysis, primary education and child develop¬ 
ment. That the child was closer to the animal and the 
savage than the adult became acceptable; it became 
acceptable too that the adults of the lower races of 
man were like the children of the whites. Haeckel 
himself believed this and was perhaps one of the 
earliest apostles of racial purity and supremacy of the ^ 
white races, which came to assume such hideous 
manifestations two generations later in Germany, 
Aggressive and versatile if not profound, domineering 
and brilliant, Haeckel became a pow’erful force in the 
scuentific and social scene of 19ch century Germany, 
vanquishing his opponents as much by his ruthlessness 
as by his evangelic fervour. K. E. Von Baer (1792- 
1876) stood practically alone to refute Haeckel and 
argued that the developmental stages of higher orga¬ 
nisms display the charaaers of the embryos of lower 
organisms (not of the aluirs) and produced massi-'^e 
evidence against the recapimlation theory. But this 
was to little avail. Haeckel’s enthusiasm and persona¬ 
lity prevailed and though his scientific colleagues 
rejected his theory, the appeal to the general public 
was so striking that its influence prevailed for a long 
time. The issue turned into an emotional one and 
Haeckel became a scientist cast adrift on a sea of 
metaphiysics. Even during his lifetime Haeckel’s faith 
in science waned and as he grew older it giave way 
to a romantic philosophy. His credibility lost, he was 
reduced to fulminating against religion, yet unyielding 
in his belief that his concepts and ideas would flnalH 
prevail. 

GENETICS AND RECAPITULATION 
While it was possible for Haeckel to browbeat and 
shout down his opponents during his lifetime, a.s 
facts of genetics accumulated, as Mendel’s findings 
became known, Haeckel’s original assumptions lost 
much of their validity. Experimental embryology 
whidh arrived on the scene at the same time helped 
drive awaiy recapitulation from the supreme position 
which the descriptive embtyologist in Haeckel had 
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provided for it. Indeed, genetics and experimental 
embryology rendered Haeckel’s recapitulation theory 
untenable. 

it IS now 50 years since Haeckel’s doctrine has 
been abandoned and yet a prominent biologist/palaeon- 
lologist is prepared to pursue the subject and make 
a 500 page book out of it. Stephen Jay Gould' does 
this, not out of any special act of courage or personal 
interest. He is convinced that the subject is as impor- 
cant toda.y as it has ever been. 

Properly restructured, it continues to be the central 
theme of evolutionary biology, for it illuminates two 
fundamental issues of contemporary importance: (a) 
evolution of ecological strategies, and (^j biology of 
regulation. The importance of ecology and its conrroi 
of i.'.lividual development have been recognized 
only recently. It is one thing to declare that the 
embryological stiucttiies met with in the development 
of a higher animal are not the representatives of the 
adults of lower organisms but of their embryos. It is 
quite a different thing to explain why they occur at 
all. Why do gill slits appear during the development 
of a bird or a mammal ? How can we account for the 
striking parallelism between the individual develop¬ 
ment of an animal and the evolution in time of the 
phivliim to which it belongs ? Haeckel’s dictum of 
Recapitulation may be said to have been laid to rest 
but the facts revealed during development vvhich 
struck Haeckel and which led him in the first instance 
to' propound his doctrine are still there and demand 
an accounting. 

Stephen Gould attempts to do just this. He exploits 
the recent findings of gene function to account for 
the parallels between ontogeny and phylogeny. He 
arg,ues that changes in developmental timing (hetero¬ 
chrony) can explain the origin, of embryological 
structures in higher animals reminiscent of those of 
the lower ones. Gill slits exist in the mammalian 
embryo because they have never been lost, not because 
they have in some mysterious w'ay been pushed into 
the embryO'. Understood in terms of genetics, the 
appearance of gill slits in a terrestrial animal is an 
indication of the presence of genes that code for them 
and that these genes have not been eliminated by 
natural selection. The rejection of Haeckel's dictum is 
net a repudiation of ail embryological evidence for 
evolution; indeed, in die light of modern genetics, it 
is an essential testimony of the relationship between onto¬ 
geny and phylogeny. To cite a notable example, the 
understanding that the three disparate adult types,— 

Ontogeny and Phylogeny by Stephen Jay Gould 
(Harvard University Press, Cambridge), 197', 
Pp. ix-f-501. Price: S 18*50. 


the free living shrimp, the sessile barnacle and tl'.e 
parasitic Saciulina,—all belong to Crustacea is niav.'u 
available by the presence of the naupiius larva in ai! 
the three. Ontogeny is an indication of genetic alMnity 
rather than evidence of resemblance to the adult 
ancestor. 

'Terminal Addition’ of characters is one of the 
necessary laws of recapitulation. Haeckel argued tha> 
new evolutionary features are added at the end oi 
ancestral ontogenesis so that adults of earlier animak. 
become pre-adult stages of the descendents. It wu' 
essential for Haeckel’s theory that the evolution t i 
higher animals over the lower, lay in the Termin.i' 
addition’ of features exclusive to the former ovii 
those of the latter. We now^ know" that genes act . f 
any time, not terminally. Evolution is not by super 
position. It is organic change in phylogeny. 

Structural and Regulatory Genes 

Structural genes are important but even more iiu 
porcant to the process of evolution are the genes that 
regulate their aaivity. Regulatory genes hold the kc- 
not only to morphological diversity but to the entui 
instability and non-equilibrium in the biologic,*! 
world. Gould's book draws attention to genetic regu¬ 
lation as none else does, indeed perhaps as no publi¬ 
cation on genetics does, for while regulation i. 
interesting to the geneticist, it is to the student oJ 
evolution that it has the supreme message. The studcii: 
of comparative anatomy and embryology is struck ncr 
only by the variety of structures he meets wdth in his 
studies but also by the timings of their appearance 
during development; and while Haeckel and lii'. 
supponers could not offer an explanation, modem 
genetics is able to account for them. Changes in tlu 
relative time of appearance and rate of development 
of characters should adequately, explain the variaticji^s 
in morphology of organisms. The young of th 
chimpanzee resembles man mosr, the adult least, tluc 
to negative allometry" of the brain and positive alh - 
metry of the jaw’s. Humans and chimpanzees an* 
almost identical in srruaural genes : the dijfferent. 

lies in ihe regulatory system that slows down tiu 
general rate of development and the introduction oi 
hereto:hiony. The parallels betw^een ontogeny an : 
phylogeny which Haeckel regarded as recapitulation 
are really rhe effects of differences in development.f; 
timing. 

Most evolutionary events are controlled by regain- 
"^Dry u-TiC's and regulation is rhe most important fact'u 
in evolution, the major stuff of evolutionary chantu 
The aisplacement in time of the appearance anil 
development of one organ with reference to another 



445 


1 ^ Comparative Study on Acetylcholine and Acetylcholinesterase 

July 5, 7975 J 


is of the .i^reatest importance. This is the major contri¬ 
bution of modern genetics to biological evolution. 

Gould’s emphasis on regulation of gene activitj' in 
no way minimises the origin of new characters, 
indeed, he recognises, that evolution is under the 
iuduence of two major events : (a) introduction of 

new characters accounted for by structural genes, and 
{/j) changes in the characters already present brought 
about Ky, changes in developmental timing, due to 
regulatory g;enes. The relative importance of these 
two in I he i^irocess of evolution has been Gould’s 
major concern. Kidecd ‘Ontogeniy, and Phylogeny, is 


a critical exposition of genetic regulation and not 
merely a reassessment of Haeckel’s Recapitulation 
theory. It is a profoundly important discussion on 
the concepts of evolution in the light of modern 
knowledge, not merely a re-examination of the rela¬ 
tionship between ontogeny and phylogeny. It is also 
a historical assessment of the Biogenetic Law, a 
judicious examination of w’hat can be salvaged from 
the original formulation of Haeckel and what needs 
to be altered and conditioned in the light of modern 
ideas in biology. A major book. 
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A COMPARATIVE STUDY ON ACETYLCHOLINE AND ACETYLCHOLINESTERASE DURING 
DEVELOPMENT OF THE LEPIDOPTERAN PHILOSAMIA RICINI AND 
THE DlprERAN SARCOPHAGA RUFICORNIS 

RADHA PANT, SUMAN KUjMAR AND RATAN DUBEY 
DepanmefU- of Biochemistry, The University, Alluhahad 211 002 

Abstract 

Acctiycholinesterase activlt,y and acetycholine content in the larvae, pupae and adults 
of both sexes of P. vicini and 5'. ruficornis have been studied and their physiological role in 
cholinergic system discussed. 


Introduction 

D ETECTION of several insect neurosecretory substances 
distinct from those connected with growth and 
metamorphosis has recently been made. The most 
well known among them being acetylcholine an'd 
acctylchoSinesterase. 

Accryldiolinc is considered as a neuretransmitter 
having a role in. adrenergic transmission^ and in general 
oxonic transmission'-. The latter role, however, has 
been challenged or modihed by others'b 

Insect neurosecrero'ijy compounds have been the 
topic of several reviews*'and recently SmaP-man 
and Mansingh^' summarized the existing data on the 
distribution of acetjylcholin'c in various insect tissues 
and at different stages of development. However, lack 
of inhjrmation on the neurotoxieology of the lepi- 
dopteran P. ricini and the dipteran 5. ruficorms. both 
of considerable importance, prompted the study on the 
two ncairosecretory compounds during development 
of these insects. 

Materials and Methods 
Rearing of P. ricini an'd S. ruficoimis were carried 
out as described biy Pant and AgrhwaF and Pant and 
Kumar!^ respectively. 

6 hour starved larvae, pupae and adults were 
randomly selected from colonies of known age and 


homogenized to 10% (w/vj tissue concentration as 
described by Pant and Morris'^. 

Acetylcholinesterase activirj^ and acetylcholine con¬ 
tent were assayed by the method of Hesrrin^o 
modihed by MercalT^. 

All assa^ys were made in duplicates on three indi¬ 
vidual homogenates prepared from 10 insects each 
and the average values were calculated. 

Results and Discussion 

.Acetylcholinesterase activity in the lepldopteran 
P. ricini, during fifth instar development, graduaUy 
declined but on commencement of spinning increased 
three-fold. During larval-pupal transformation from 
day 2 onwards till day 90% activity of the enzyme 
was lost thereafter, it maintained a very low’ activity 
all through the quiescent pupal development (Fig. 1). 

Acetylcholine, on tht other hand, maintained nearly 
a constant concentration till spinning commenced but 
gradually got depleted till day 5 and remained steady 
in the metamorphosing pupa till 15th day (Fig. I;- 
In the newly, emerged both acetylcholinesterase 
activity and acetylcholine concentrations increased 
significantly. All along development acetylcholine 
maintained a marked higher level than the esterase. 

In the dipteran S', duficornis both acetylcholine and 
acetylcholinesterase activi^ (Fig. 2) increase during 
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larval growth. On the onset of pupation, while acetyl¬ 
choline gradually decreases till the emergence, accnd- 
cholinesterase ac'tivity with a significant depletion in 
the white pupa increases during pupal-adult d.eve- 
lopment with intermittent fluctuations. Curiously, the 
esterase activity in this insect, all through develop¬ 
ment, stood at a markedly higher level than acetyl- 
choline unlike in the lepidopteran P'. ficini w'here the 
position is just the reverse. 



Fig. 1. Variation in acetylcholine content and 
acetylcholinesterase activitfy during, development of 
Philosamia richiL 



J23^0} 2 3 4-56 lAduil 


AGE IN DAYS 

Pig. 2. Variation in acetylcholine content and acetyl¬ 
cholinesterase activiry during development of Sarco- 
phs-ga ruficornis. 


The significant increase in both acetylcholine and 
acetydcholinesterase aaivify during adult development 
could be associated with the general process of meta¬ 
morphosis evincing grovTh of brain and ganglia. Van 
der Klcot^- and Shappirio et noted similar 

observations in H. cecropia and A. polyphenius during 
larval-pupal-adult transformation which prompt 
one to conclude that the increase in the cholinergic. 


enzyme reflects simply on the overall increase in 
structural and functional proteins associated with 
growth and elaboration of the adult nervous system. 

Nearly 75% of th.e total tissue acetylcholinesterase 
activity was found in the head parr t)f the insect and 
varied in a siirular manner as the total activity studied 
during larval and spinning period of P. vtcini (Fig. d). 



aoe in days 

Fig. .0. Variation in acctiylcholine content and acetyl¬ 
cholinesterase activity in the head pant (First segment) 
of Philosamia vichii during larval development and 
spinning period. 

The remaining 25 activity in the beheaded part 
gradually declined during fifth instar larval develop¬ 
ment but the developing pupa regained it (Fig. 4). 
High acetylcholinesterase activity detected in the head 
part is suggestive of its participation' in the cholinergic 
function of the brain. 



AGE IN DAYS 

Fig. 4. Variation in acetjylcholine content and acetyl¬ 
cholinesterase activity in the beheaded part of Philo¬ 
samia ricini during larval development and spinning 
period. 
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1 he head part of iic'ini larva concentrated 
.slipIitFiy lower percen(:yi>;e of acetylcholine (40'/^) 
wlurcas iIk* beheaded part held the remaining 60% 
of the ((jtal. The head acetylcholine after a slight 
increase before commencement of spinning, gradually 
declined through spinning period, till pupation (Fig. 3) 
while the behcadc'd part exhibited a decrease prior to 
spinning and, after an indi^ease in the spin¬ 
ning larva on day 0, declined in line with its coiinter- 
purt (Fig. 4). 

The typical U-shaped variation patterns of acetylcho¬ 
line content and acetylcholinesterase activity during 
larva-pupa-adult development of P. ricini indicate 
that the larval an,.! adult stages of insects being vigo¬ 
rously active require high enzymic aaivity and acetyl¬ 
choline concentration for cholinergic function of the 
brain and transmission of nerve impulses. However, 
S. ruficornis even during its pupal development reveals 
high, enzymic acfivity. 

Mansingh and Smallman*'-' obtained characteristic 
patterns in four lepidopteran insects revealing a rela¬ 
tively low acetylcholinesterase activity in the fourth 
instar ladva which subsequent lly iii'creased in the 
fifth. On pupation, the enzymic ciccivitj^ after a slight 
decline increased 22-fold during the next eight days 
followed by further increase, prior to adult emergence. 
These results compel one to assume that this type of 
increase in the components of the cholinergic system 
during pupation and adult development is a general 
characteristic of lepidopteran insects. 

In both the insects, the male adults manifest slightly 
hif.'her activity of acerylcholincsterase in comparison 
to flic female (Table 1). Tlic enlzfymic activity is 


mainly and maximally confined to the head part 
followed by the thorax and abdomen in the order 
mentioned. The male adbomen, however, reveals high 
enzymic activity with low acetylcholine content. In the 
female adult it is just the reverse. 

Cholinergic system in the dipteran Musca domestic^ 
has extensively been studied"^•"> and high concentration 
of acttylcholine. acerylcholinesterase and choline 
acetylase has been detected in the adult head tissue, 
the cjystcm being largely concentrated in the brain. 
The same components have been obsert^ed in the ver¬ 
tebrate brain as well. High concentration of cholines¬ 
terase was detected in the region of optic lobes of 
insects''** accompanied with high concentration of 
synaptic structures associated with optical reception^^. 
High acetylcholinesterase aaivity, in the head part of 
both the sexes indicates its rble in the cholinergic 
function of the brain. 

Presence of acetylcholine and cholinesterase aaivity 
in the thorax of adult moths (male moth revealing 
higher concentration) indicates their involvement in 
the neuromuscular activity during flight. 

Curiousity, the female abdomen in both the insects 
reveals a high concentration of acetylcholine and low 
enaymic activity .while the male abdomen reveals the 
opposite. This has been attributed to the eggs in the 
females which are reported to be rich in acetydeholine 
content''''^. Presence of acetylcholine in reproductive 
tissues of insects is perhaps parallel to the occurrence 
of choline acetylase and acetylcholine in human 
pila.ccnra. This induced Bull et to asciiibe a role 
to acetylcholine in controlling the dilfusion of ions. 


Table I 

AcetylchoUne and acetylchoJinestevase activity in head, thorax and abdominal tissues of the male and female adults 

of P, ricini and S. riificornis. 


Insect 


Acetylcholine* Acetylcholinesterase activity** 


Male 


Female Male 


Female 


Philosamia rh ini 


Head 

Thorax 

Abdomen 

20-17rf:1-561 

3-45±0-]82 

3-36iO-133 

15-12±]-492 

5-23±0-231 

ll-33±0-556 

60-21 ±3-563 
]2-]7±0-894 
n-16±0-787 

46-91 ±4-331 
7-42+0-652 
3-96+0-191 

Sarcophaga ruficornis 
Head and Thorax 
Abdomen 

2-82±0-121 

2-51±0-109 

2- 26±0-lll 

3- 19±0-187 

23-15±l-645 

10-17±0-581 

20-13±l-774 

n-82±l-009 

♦Expressed in /x 
’'^♦Expressed in fx 

moles/g fresh tissue. 

moles acetylcholine hydrolysed/g fresh tissue. 
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Presence of higs concentration of acetyldiioline— 
neurosecretory, substande—in the abdomen of insects 
is rather intriguing. Grzelak and co-workers-® assigned 
an alternative metabolic pathway to this compound 
altliough no ‘'reasonable hypothesis” was forwarded 
for this. According to them both the products of 
acetylcholine, formed by the enzymic degradation in 
the abdomen, are capable of being utilized not only 
in carbohydrate and lipid metabolism but in the 
nervous system as well. 

In the female abdomen where intensive enzymic 
breakdown of the acetylcholine occurs, a considerable 
pool of the breakdown products accumulates. -Eggs 
located in the female abdomen naturally have more 
demand for high energy providing carbohydrates and 
lipids than the males. Thus one could conclude that 
the presence of acetylcholine and acetylcholinesterase 
activity in the abdominal tissue are sex dependent and 
do not involve the central nervous siystem. 
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POLAROGRAPHIC DETERMINATION OF THE STABILITY CONSTANT OF COMPLEXES 
FORMED BY LEAD(II) AND CADMIUM(II) WITH ACETYLENE DTCARBOXYLIC ACID 

A. L. J. RAO AND MAKHAN SINGH 
Department of Chernistfy, Punjabi University, Patiala (Punjab), India 

Abstract 

The composition and formation constants of the complexes formed by lead and cadmium 
with acetylene dicarboxylic acifi have been determined poJarographically. The reductions are 
reversible and diffusion cbntrolled. Lead forms two complexes, viz., lead (acetlylene- 
dicarboxylic acid) and lead (acetylene—dicarboxylic acid)o-“ having and />., values 60 and 
11,100. But cadmium forms a soluble complex in the ratio 1:1 with acetylene dicarboxviic acid. 
The value of the stability constant of the complex at an ionic strength 1 is 1*678 XlO’-. The 
percentage distribution of various complex species present at each digand) in the lead system 
has been calculated. 


^TIHE polarographic behaviour of the complexes of 
“*■ lead and cadmium with various acids, e.g. 
Oxalic acid^, salicylio acid-, glycollic acid.*^, formic 
acid^, tartaric add^, malonic acid, succinic acid, gluta- 
ric acid and adipic acid®, valeric acid*^, maleic acid^ 
and acetate® has been investigated. The present paper 
deals with the determination of the stability constants 
of the complexes formed by lead and cadmium with 
aietylene dicarboxylic add, 


Experimental 

All the chemicals used were of reagent grade 
pnriy. Potassium nitrate was used to keep constant 
ionic strength. Gelatin was used as maximum sup¬ 
pressor. Acetylene dicarboxylic acid was used as the 
complexing agent. A Toshniwal polarograph of 
CLOo type was used. The pH was adjusted with 
sodium hydroxide and all the polarograms were 
recorded at pH 6 at 25° 0*1° C. The dropping 
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mercury electroiie had the following charaaeristics 
m ~ 2*08 mg/sec and t =r 3*1 sec in distilled v/ater 
with an open circait. All the half wave potentials were 
measured with the saturated calomel electrode as 
reference. All the polarograms were reccreftt after 
deaeration of the rest solutions with purified nitrogen. 

Results anp Discussions 

In each case, a single well defined wave appeared. 
The plots of vs \/[^ and v.y concentration of 
lead/cadmium were found to be linear and pass 
through the origin. The above results indicate that 
the reduction is diffusion controlled. The plots of 
log illd-i hv were found to be linear with a 

slope of the order of (32 ± 2) mv showing the 
reversibility of the reduction. The value of n was 
found to be 2. The diffusion current in the case of 
cadmium does not change appreciably with increasing 
concentration of the acefylene dioarbox(^lic acid, indi¬ 
cating that the difiFusion coefficients of aquo cadmium 
ion and Cd (Acetylene dicarboxylic acid) complexes 
did not differ very much in si 2 e. But in the case of 
lead, the diffusion current decreases slightly. The 
half wave potential was found to shift towards more 
negative values with increasing acetylene dicarboxylic 
acid concentration showing the formation of ccmi- 
plexes. 


different ligand concentrations in the lead system has 
been presented. 


In the case of cadmium, a graph between half wave 
IH.'ieiuial and -log (C^ = ligand concentration) 

is a straight line. The number of ligand ions (p) 



— Loq C- 

Fig. 1. 


Table I 

Concentration - = 1 x 

Analysis of of lead in acetylene dicarboxylic acid g = 1 - 0 


Acetylene 
dicarboxylic acid 
(M) 

Ei.(-V) 

hz 

Slope 

(mV) 

F„ (X) 

Fi(X) 

F^CX) 

0-000 

0-390 

3-99 

32 




0-004 

0-394 

3-76 

32 

1-419 

104-75 

11187*5 

0*006 

0-397 

3-70 

32 

1-860 

143-16 

1.3860*0 

0*010 

0-402 

3-64 

32 

2-799 

179-90 

119.90-0 

0*020 

0-410 

3-46 

34 

5-619 

280-95 

11048-0 

0*030 

0-419 

3-40 

34 

14-20 

440-00 

12666-0 

0*040 

0-427 

3-29 

34 

21-81 

520-00 

11506-0 

A plot of X 1*^S 

(where 

Cp is the total 

that are 

coordinated 

with one metal ion 

and the stabi- 


in the case of lead, showing the formation of more 
than one complex species. Lead^ is found to form 1:1 
and 1:2 complexes with the values of the constants 
= 60 and B 2 = 11,100. The Deford and Humeii 
treatment as modified by Irving was applied. The per¬ 
centage dislribution of various complex spedies present at 


of Lingane^^^ using the relationship 
(Bih 


0-0591 0*0591 


w ’ n 

Cadmium' is found to form a 1:1 cbmplex with the 
stability constant 1*678 X 10"2, 
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SYMPOSIUM IN CHEMISTRY 

A symposium on ’Interaction Processes in Solution' under the auspides of the Faculty 
improvement Programme of the University Grants Commission will be held during August/ 
September 1978* Research papers to be presented at the symposium would consist of the following : 
(1) Qiarge transfer interaaions, (2) Dipole-dipole and other weaker interacltions, (3) Hydrogen 
bonding, (4) Solute-solvent interactions and (5) Collisionai complexes'. Two copies of type- 
scrii^ts of abstracts in double spacing to a maximum of 250 words tovefing signifidant Endings 
should be sent to the Director, Symposium latest b|y July 15, 1978. Further details can be had 
from the Director, Symposium in Chemistry, Department of Chemistry, C.M.P. Degree College 
(University of Allahabad), Allahabad 211 002. 
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LETTERS TO THE EDITOR 


ON THE HEIGHT CONTROL OF THE ONSET 
OF EQUATORIAL SPREAD-F 

Rather extensive information exists in literature on 
the morphology of spread-F (appearance of diffuse 
echoes at F-region hights on ionograms) at equatorial 
latitudes. The origin of equatoria.1 spread-F is 
widely considered to be due to partial reflections from 
small field aligned irregularities in F-region ionization^ 
However, the physical processes responsible for the 
initiation and maintenance of the irregularities that 
cause spread-F are yet to be established. The pheno™ 
menon of equatorial spread-F is now being studied 
with renewed emphasis in view of its effect on VHF 
and UHF radio wave propagation and the recent 
interests in transionospheric radio wave propagation. 
As far as the synoptic studies from ground based 
ionosonde data arc concerned, the current approach 
is to make use of the original ionogram data (instead 
of the earlier practice of sing published foF2 data) 
to gain a better insight into the phenomenons*'^. 

One of the well documented features of equatorial 
spree.d-F is the close association of its onset time and 
occurrence with the post-sunset rise of the F-region® 
From a comparative study of the average nocturnal 
variation of ^'F on niglits with and without spread-F 
Rao® inferred the presence of a threshold height of 
about 400 km for the occurrence oT spread-F in the 
post sunset period, around a period of high solar 
activity. The VHF scatter observations of Farley 
etal3 also indicate that the bottom of the F-region 
is to be above some threshold altitude for the irregu¬ 
larities and hence spread-F to manifest. In a very 
recent detailed study,we have found that there is' 
no particular threshold height for the bottom of the 
F-region, for the onset of equatorial spread-F in the 
post sunset period, under higli sunspot activity condi¬ 
tions (mean sunspot number == 185). This prompted 
us to further examine the height dependence of the 
onset of equatorial spread-F under low sunspot acti¬ 
vity conditions, because the behaviour of equatorial 
ionosphere is known to be maikedly different at low 
sunspot activity compared to high sunspot activity 
conditions. The study is based on the original quarter 
hourly ionogram data at Kodaikanal (Geo. Mag. 
Lat. 0*6° N, Dip 3*5° N) for a two year period, Jan. 
1963-Dec. 1964 of low sunspot activity (mean sun¬ 
spot number = 19). The analysis essentially consisted 
of a careful examination of the quarter hourly iono¬ 
gram data in the post sunset period and the values 
of A'F at the first post sunset appearance of spread-F 
are noted down for individual nights. The value of 

Curr, Sci.—3 


h'V is taken to represent the true height of the bottom 
of the F-region following accepted practice. 
kodaikanal 

I9«3'fl4 



Fig, 1. Mass plots of h'F corresponding to the 
first post sunset appearance of spread-F at Kodai¬ 
kanal during the period: January l963~Deccmber 
1964. 

In Fig. 1 arc shown mass plots of A' F at the time of 
the first post sunset appearance of spread-F corres¬ 
ponding to individual nights, as a function of plane¬ 
tary geomagnetic index, Ap. The mass plots are 
drawn as a function of Ap because the post sunset 
behaviour of A'F at equatorial latitudes is known 
to be influenced by geomagnetic activity and hence 
could contribute to variability in the values of h'F 
on individual nights. The season-wise breakup is 
felt necessary as the earlier work of Rao® indicates 
the occuirence of spread-F associated with different 
hei^Js of the F-region to be dependent on season. 
Further, it is felt desirable to examine mass plots 
of h' F separately for different types of spread-F 
configurations in view of our observation that the 
spread-F configuration is not the same on individual 
nights at the time of the onset. This is all the more 
appropriate as the VHF scatter observations of Farley 
etal3 refer to a particular type of spread-F wherein 
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it regularities are present only at the bottom of the 
F-region. In this study, spread-F configurations at 
the time of onset are divided into three groups: range, 
complex and frequency. The range group consists 
of two types of configurations, one wherein spreading 
is present only at the low frequency end of the F- 
layer trace with clear cut foF2 cusps and the other 
wherein spreading is present over the entire frequency 
range of the F-layer trace. The frequency group 
represents the configuration wherein spreading exists 
only at and around the critical frequency of the F- 
region. Configurations which do not fall either into 
range or frequency group are taken as complex.- 

It can be clearly seen from Fig. 1 that there is 
considerable scatter (100-140 km) in the values of 
/I'F at the time of onset of spread-F irrespective of 
season and the type of spread-F configuration. This 
behaviour, which is very much similar to the one 
we have observed recently^® for high sunspot activity 
conditions, establishes the absence of any particular 
threshold heiglit for the bottom of the F-region for 
the onset of equatorial spread-F. In an earlier study, 
we have found that there is no particular threshold 
height for the bottom of the F-region for the sus- 
stenance of equatorial spread-F.^^ It is therefore 
concluded that the conset and sustenance of equa¬ 
torial spread-F does not uniquely depend cn the 
height of the F-region, Any theoretical study of 
equatorial spread-F has to take into account this 
feature. 

Indian Inst, of Astrophysics, J. Hanumath Sastri. 
Kodaikanal 624 103, V*. Subrahmanyam.* 

yipn/15, 1978. K. Sasidharan. 
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^-CHLORO-AQUO-TETRAMMINECOBALT(III) 
SULPHATE AS A PHOTOINITIATOR OF 
VINYL POLYMERIZATION 

MoggP»“ etal. studied the photobehaviour of 
[Co(NH3)4(H20)Cj]‘'-i- complex at 254 nm and 
313 nm and observed that irradiation of the 
aqueous solutions of the complex resulted in photo- 
fedox and photoaquation reactions. The photoicclox 
products were identified as Co(II), NHg, HjvO and 
chlorine atom, whereas the photoaquation was due to 
replacement of Cl"* ligand in the complex by K.O, 
However the photobehaviour of this complex at 
longer wavelengths was not known. The present 
investigation was undertaken to follow the pheto- 
behaviour of this complex at light of A = 365 nm 
and also to explore the role of this complex as a 
photoinitiator of vinyl polymerization. For the first 
time the present study reports some interesting aspects 
of photo polymerization of acryiamide initiated l*y 
the m-[Co(NH3)4(H20)Clp+ complex at A = 365 nm 
in nitric acid medium at 30® C. 

The £ff-[Co (NHs).! (HoO) C]]“+ complex prepared^ 
in pure condition showed absorption maximim al 
A == 360 nm and 520 nm. The rate of disappearance 
of monomer, — was determined bromometri- 

cally, the rate of Qomplex disappearance, — d [Cj/c/z 
spectrocolorimetrieslly and the light intensity, 1, hi 
ferrioxalate actinometry*. The formation of photO' 
redox products at A = 365 nm was evident since ar 
aliquot of the irradiated solution of the complex ii 
concentrated HCI showed the characteristic absorp 
t-onof Co(II) ion at 690 nm. Analysis of theirradiatcc 
solution also revealed that the rates of Co(III) dis 
appearance and Co(II) production were not equa 
implying the presence of photoaquation reaction 
With the £W-[Co(NH 3)4(H20)C1]“+ complex, in tlu 
Presence of vinyl monomers like methyl methacrylate 
acrylonitrile, acrylamide etc. photoinitiation of vin> 
polymerization was also observed. 

We summarize below the results of acryjamidi 
polymerization photoinitiated by £^-[Co(NH 3 ) 
(H 20 )Ci]^+ complex at A = 365 nm in aqueous nitii 
acid medium at 30° C. 1. The reaction was definite! 
photochemical in nature since polymerization startc 
almost immediatel: viithcut any induction period i: 
the presence of light. 2. Polymerization was als^ 
observed in the presence of sun light. 3. No thermii 
polymerization was observed upto 50°C.4. Th 
steady state was attained in about 45 minutes wit; 
20% conversion of monomer and all experiments wei 
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conducted at this time interval. 5. —dlMydi was 
proportional to [C]^ and (Fig. J). 6. 



FiG 1. (A) Rate of monomer disappearance vs. 
(Monomer concentration)^(B) Rate of monomer 
disappearance vs. sq.iare root of complex concen¬ 
tration. (C) Rate of monomer disappearance vs^ 
square root of light intensity. 

A : [M]^*KmoIe"'‘)^-^ B : [C]«‘^ x 10-(molc"i)«-» 

C : 10*5 X 104(Nh V, 

—c/[C]/r// was directly pioportional to ti c first powers 
of [C] and I. The foliewing reaction scheme prima 
acie may account for the experimental c bscrvalions. 

/Cff, IIV 

cjs- (Co (Nria).! (HoO) Cl)--' 

£w-(Co (NFfg), (HoO) Cl)-1 * 

where /c^, the light absorption fraction of the complex 
was pioportional to [C] employed in our studies. 

cis.{Co (NHa)! (HoO)Ci)-+* -|- H.O-y 

^aa 

cJs-(Cc, (NHaVi (H 20 .)»-i .|- Ci" 

fcf 

TO-(Co (NHa)! (H.O) Cl)=' *-> 

Co-+ + Cl + 4]VIf3 + H^O 

k. 

Cl + cis.(Co (NHj), (HoO) CI)-^-> 

Co=+ + 4NHs + HjO + Cl, 

K 

Cl + M-y M. 


M. 1- M-—y M,. 


K 

Mjj. i- M-y M„. 

h' 

• I ■ -*■ Mn:.K- 

Assuming iVc steady state conditiciis i'ci I'lee rjdi- 
e.ds, the it.lie wing rate e.xpicssions aie dcihcd. 


vM {y, (,. A;., ,J 

(tjSiT )}‘m” 

r-K [C3-I- 

V /vg [c ] -h /v'i [M] J 


d ‘ 

kJ 


0) 


( 2 ) 


Tl'.c dccic'ising trend in tl'.e polymerizatjen rates 
observed wb.cn complex concent] atjons were, 
[C] > 3*5 X iCr^M maybe attributed to the oxidative 
termingtiem c-f polymer irdicals by the complex sveh 
as 

. CVCHn CH-CO-NFTs H- cis-[Co (NHg)^ 

(H,0) Cip*'- 

Cl-CFl-Cl-I-CONHn-h NFr,'i + SNHg 
'1- H,o-i- cr-i- Co-*'-. 

The polymerization rates rlso dcciersed with 
incrCt.se c f [H'] fiom 5 x K“- to 0-6gm ioii 
which may be attributed to increase of photcaqi’ation 
le. ction catidyscd by hydrogen icn with deciegse of 
redox piodi cls“. This suggests that the equated 
Predict, namely £L^-[Co (NHg),! (H..O) 2 j^+, is a poor 
initiator. Firthcr work is in progicss. 

Po.stgraduatc Department cd* A. Abdul Kader. 

Cliemislry. Q. Anwaruddjn. 

New College, Madras-600 0J4 L. V. Natarajan. 

January 1^3 1^78. 
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ANTIBACTERIAL ACTIVITY OF SOME 
ESSENTIAL OILS 

Some of the Indian indigenous essential oils have 
been reported to possess remarkable antibacterial 
activity,^’ ® Grubb^ also reported many essential 
oils to carry therapeutic value. In the present investi¬ 
gations, three essential oils have been screened for 
their antibacterial response. 

Cinnaniomum tamala Nees (Lauraceae) is found in 
tropical and subtropical Himalayas*. The leaves yield 
the essential oil which has been reported to contain 
a-phellanderene and eugenol*® 

Boswellia setrata Roxb. (Burseiaceae) is an Indian 
medicinal plant**. The tree on tapping exudes a gum- 
oleoresin which on steam distillation gives a pleasant 
smelling pale yellow essential oil. It contains d-cx, 
thujene as a major component while a-pinene and d-a- 
phellanderene as minor ones in the lower b.p.fractions7 
Terpineol and sesquiterpenes,^ and ^/-limonene*^ have 
been reported to occur in higher and lower fractions 
respectively. 

The rhizomes cf Navdostachy jatamansi D.C. 
rValerianceae)'^*^ on steam distillation fields a light 
yellow peculiar smelling essential oil. However, no 
direct chemical study of the oil has been done. 

Antibacterial activity of these essential oils was 
tested using Filter Paper Disc Diffusion Plate Method.^^’^^ 
Whitmann No. 1 filter paper discs of 6 mm dia. were 
soaked in the oil sample:, drained and were placed 
on the spore seeded plates made out of Nutrient Agar 
tOxoid) as medium (5 mm height). 

A control was run simultaneously by placing a blank 
disc at the centre of the same petridish holding four 
discs of test oil sample. The inhibitory effect was 
noted against the test organisms after 24 hours, 
measuring the developed zones of inhibition on incu¬ 
bating the petridishes at 37 ± T. The recorded zones 
of inhibition were compared with those caused by 
the standard Benzyl Penicillin H.P.) 100 units/ml 
and Streptomycin sulphate (I.P.) 10 mcg/ml under 
identical conditions. The results are given in Table I, 

Results and Discussion 

Excepting Cl. welchiimd S. aureus, all other bacteria 
responded against the test oils. However Sh. shigae; 
E. coli, and P. aeruginosa were sensitive only to the 
oils from B. serrata and C, tamala respectively. Oil 
from C. tamala is quite effective against S. faecalis 
and S. pyogenes while the oil from B. serrata exhibits 
significaht activity against Sh. shigae, S. faecalis and 

S. pyogenes. The activity of the essential oil from 
C. tamala may be attributed to eugenol and from 
B. serrata to a-pinene as well as to terpineol.^^ 
N. jatamansi oil shows only slight activity against 
S. pyogenes and is least antibacterial in comparision to 
other two oils in terms of response as well as range. 
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Table I 


Antibacterial Response of Essential Oih 


[SI. 

No 

Organisms 

Zone 

1 

of 

2 

inhihilicn*^' (iim) 
caused by 

3 4 5 

1. 

CL wekhii 

__ 

__ 

__ 

__ 

— 

2. 

V. choleral 


20 

15 

-- 

— 

3. 

S. faecalis 

36 

26 

17 

43 

30 

4. 

S. typhi 

27 

15 

14 

20 

23 

5. 

C. diptheriae 

28 

13 

16 

50 

31 

6. 

Sh. shigae 

— 

34 

— 

47 

— 

7. 

E. coli 

23 

— 

— 

15 

- 

8. 

P. aeruginosa 

25 

— 

— 

45 

20 

9. 

•S', pyogenes 

30 

26 

20 

44 

— 

10, 

S. aureus 

— 

— 

— 

15 

— 


* average of four readings. 


(1) oil from C. tamala Nees. (2) Oil from B. serrata 
Roxb. -(3) Oil from N. jatamansi D.C. (4) Benzyl 
Penicillin. 100 units per ml (5) Streptomycin sulphate 
10 meg ,per ml. 

One of the authors (J. B. G.) is thankful to 
University of Indore for a Junior Reseaich Fellowship 
during this work, 

Department of Chemist] y. J. B. GiRca Mii. 

Holkar Science College, N. K. Jain.’^ 

Indore 452 001 (M.P.), B. D. Garg. 

January IZ, 1978. 
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SOME NOVEL AROMATIC DITERPENES FROM 
PREMNA LATIFOLIA ROXB. 

The residues obtained from the /i-hexane extract of 
the dry root bark of Premna latifolia Roxb. (Verbe- 
naceae), on chromatography over silica gel, yielded 
a pale yellow solid, m.p. 218-220°, in addition to 
prexnnolal and four hydroxy sandaracopimar-l5-enes 
reported earlier^. Further quantities of the solid have 
also been obtained from benzene extract of the root 
bark in a similar manner. It gave a blue ferric re- 
action and in I.R. showed bands Vmax cni~\ 3470, 
3250-3350 (hydroxyls), 1660 (f?-hydroxy carbonyl), 
1600, 1500 (aromatic) and 1395, 1390 (gem dimethyl). 
It exhibited a comparatively longer spot on t.l.c. in 
a variety of solvent systems and an examination of 
its NMR in methyl region besides proton inte¬ 
gration indicated that it is a mixture. As this mixture 
defied attempts of separation by further chromato¬ 
graphy over silicagel or fractional crystallisation, 
efforts have been made for separation after derivatisa- 
tion. 

The mixture, on acetylation using Aco/py over night 
gave a colourless product which on crystallisation 
from benzene-zz-hexane melted at 173*^175°; showed 
three distinct spots on t.l.c. and on chromatography 
over silica gel separated into three acetates; acetate-A 
V.7%), ackate-B (84%) and acetate- C (9%). The consti¬ 
tutions of the acetates were mainly derived from the 
properties of acetate-B, which was obtained as major 
product. 

Acetate-B crystallised from benzene-«-hexane as 
colourless needles, m.p. 185-186° (C28H360g, m/e M+, 
516); [«]?>“+ 1 69•7° (c, 1-0, CHCh); U.V. 
nm (log e): 218 (4-48) and 262 (4-09); I.R. 

I 

cm-1; 1775, 1740 (acetoxylcarbonyls), 1692 (Ar-C=0), 
1600 (aromatic), 1382 and 1362 (gem dimethyl) and 
NMR, CDCls (S): 1*08,.M5, 1-52 (singlets, 3H 
each, 3 jc t-CHg), 1*26 (d, J == 7 Hz, 3H, CH3), 

2-03,2-27,2* 34 (singlets, 3,3 and 6 H,4 x -OCOC^a), 


2-17 (d, J - 13 Hz, IH) 2-77 (m, IH), 3-33 (sextet. 
J«7 Hz, IH), 4-07 (d, 7 Hz, 2H), 5*84 (d, 

J = 13 Hz, IH) and 8*04 IH, Ar-H). The parent 
of acetate-B has been given the name ‘nellionol* 
(taken from the vernacular name of the plant, Pedda- 
Nelli, in Telugii). The signals of 5 1 *26,2*03,4*07 and 

3‘33 indicate the presence of CHa-CH-CHaOCOCHg 
moiety which may normally be assumed to be attached 
to C.13 of a tricyclic aromatic diterpene and further 
substantiated by the mass spectral data: M’’, 516 

(5%); (M—2 X Ac) ^ 430 (15%); (M—CHaCHCHa 

OAc)'-, 415 (5%); (M—Ac and CHsCHCHaOAc) 

I 

372 (28%); (M—2Ac and CHaCHCHaOAc) '-, 329 (8%) 

and (M—Me, 2Ac and CHaCHCHoOAc) ^ 314 (45%). 
The single proton doublets which appeared at 2*17 
and 5*84(5 with J = 13 Hz could be assigned to 5a- 
H and 6^-H respectively, while placing an acetoxyl 
in 6 a-position and a carbonyl at C.7 in the frame of 
abieta-8, 11, 13-triene. The presence of carbonyl 
function at C.7 is supported by the absence of benzylic 
Protons in the ^H NMR spectrum. The remaining 
two acetoxyls (2*34(5, s, 6H) were taken to be present 
on the aromatic ring-C. The original phenolic mix¬ 
ture, in which nellionol is major constituent, showed 
in the I.R. a band at 1660 cm*! indicating the presence 
of o-hydroxy carbcnyl, which apparently shifted to 
1690 cm~i in acetate-B, suggest the existence of hydroxyl 
at C.14 that can chelate with the carbonyl at C.7. 
Negative Gibbs* test of the original mixture precludes 
free p-position to this hydroxyl. Moreover, the 
mixture on treatment with AgaO gave yellow solutions 
indicating hydroquinone moiety and hence the two 
phenolic hydroxyls have been placed at 11 and 14 posi¬ 
tions. The stereochemistry of nellionol has been 
assumed to be (5a: 103) normal type by comparison 
of the dextro-rotatory power of those of coleons*'’'^, 
which also possess hydro xy/5(7prcpyl in 13 and carbonyl 
in 7 positions of abietatriene system. Thus nellionol 
may be described as 6a, 11,14,16 (or 17)-tetrahydroxy- 
abieta-8, 11, 13-triene (la) and acetate-B is 6a, 11. 
14, 16-tetra-O-acetyl nellionol (16). 


Acetate-A was obtained as colourless needles, 
m.p. 167-168" (CjeKanO,); +27-5" (c, 0-5, 

CHCls); U.V. nm (log e), 216 (.4-13), 

268 (3-64) and 330 (3-58); I.R. w*' cm-i, 

O 

II 

1780, 1740 (acetoxyl carbonyls), 1640 (Ar-C-C=C ), 
1615 (aromatic) and 1380, 1365 (gem dimethyl) 
and iR NMR, CDCI 3 (^); 1-47 (s, 6H, 2 x r-CHal, 
1-58 (s, 3H, t-CHj), 1 -31 (rf, J = 7 Hz, 3H, sec. CH,). 
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2-0, 2*33 and 2*35 (dngkts, 3Heach, 3 x -OCOCH3), 
2-67 (m, IH), 3*20 (w, IH), 4*11 (r/, J =- 7 Hz, 2H), 
7-11 (^, IH) and 8*16 (s, IH), From the data 
presented, the constitution may be deduced as 11, 14, 
16--tri~0-acetyl anhydronellionol (IIZ?) and in its 
parent (Ha), the 5, 6-'double bond, which might have 
formed by elimination of a water molecule from la, 
has been indicated by the single proton signal at 7-11 5 
assignable to 6-tolefinic)-H deshielded by C.7 carbonyl; 
while the aromatic 12-H showed up at 8*16 O. 


®j°'‘ /-'|.26,d,T=7Hl 

33 Ssrxtet 5 7H2 

11'*,_ACO ,, 1 i^H 

\ 203 


2-77 y 


-18 I9i 0 ■ 


■4-07,cl, J=i7H2 


/ AC 5-84, d,J=:13 Hz 

V_2 27 

2 I7,cl, Jn I 3 H 2 -r ^ 


Acetate'-C appeared as colourless crystals, m.p. 
141-142° (QsHsjOs) ; [«]!,“ + 66-7° (f,0-5, CHClj); 
U.V. nm (log e), 216 (4-19). 268 (3-91) and 

285 (3-87); l.R. vCHQj cm-i 1780, 1730 (acetoxyl 

max ^ 

1 

carbonyls), 1660 (Ar-C'C=C~), 1615 t^romatic) 

.nid 1375, 1360 ^gem dimethyl) and ^H NMR (CDCI 3 ) 
3, 1*29 W, J = 7 Hz, 3H, 5CC.CH3), 1-40 (s, 6H, 
2Xt-CH3), 1*64 (s, 3H. /-CHg), 2*0 (5, 3H, 
-OCOCi/aX 2*32 (s, 3H, -OCOCJ^g), 2*38 U 6H, 

2 X -OCOCifaX 2*77 (w, IH), 3*17 (m, IH), 4*08) 
(j, j=.7Hz, 2H) and 8*12 (y, IH, Ar-H). The 
struct Ire of this acetate may be elucidated from the 
data as 6,11, 11,16-tetra-0->acet>l-5-denydroneIlionol 
(I£16), the parent of which (llln) pc ssesses 5, 6--doubIe 
bond and enolic 6-OH and the signal at 2*32 <5 has 
been attributed to the methyl of its acetoxyl. 

Methylation of the phenolic mixture using dimethyl 
sulphate and anhydrous potassium carbonate in boil¬ 
ing acetone for tenh:>ars gave ? mixture, which on 
chromatography yielded five methyl ethers-listed b^low, 
in the order of their elation; 

(1) li, 14, 16-Tri-O-methylnellioncl (Ic), liq., 

[a]!,® + 80° (CHCij), (yield, 13%). 

(2) 6, 11, 14, Ifi-Tetra-O-methyl-S-dehjdroiellicncl 

(IIIc), m.p. 88-89'^, [a}^ + 64° (CHCI3), 

^24^3405 (yield, 4%). 

(3) 11, 14-Di-O-methylanhydrcneIlionol (lie), liq., 
i;a]D + 73° (CHCJj), CjjHaoOs (yield, 5%). 


(4) 11, 14-Di-O methylnellionol (Id), liq., [a]D- 

-1 94° (CHCI 3 ), Q 2 H 32 O 5 (yield, 63%). 

(5) 6, II, 14-Tri-0-inethyl-5-dehydronellionol(IJW) 
m.p. 153-154°, [a]!,® f- 77° (CHCI 3 ). Q^HaoDj 
lyield 15%). 



ta 

R» R,= na=H 

Ha; R=R| = H 

m.; 

R= R,= H 

Ik 

Rat R|=:RjssAC 

Ib: R = R| = AC 

Hk : 

R= R,s=AC 

fc 

RsRjxCH „Ri«H 

Ic; R = CH,,R|=N 

He . 

Rss R| = CH, 

lrf> 

R=:CHj,n, = RjaH 


Hd . 

n=:CH,,R|icH 


t« : Bsc R 2 «CHvF<| = A£. 
tS : R ac CH,,Ri«R 2 =Ac 


The 6j3-H of Ic which appeared at 4’48d (d^ J = 13 
Hz) has been deshielded to 5*83 <5 (d, J = J3 Hz) 
in its acetate (le), obtained as liquid (QsHaeOo). It 
may be noticed that the primary hydro xyl at 16 p . si- 
tion was also partly methylated and such behaviour 
had been reported earlier®. Two derivatives of the 
methyl ether (Id), viz., 6oc, 16~diacetate (If), liq., 

+ 117 (CHCJg), CgeHggO? and the 2, 4~dinitrophenyl- 
hydrazone, m.p. 247-248° (CggHgeOsN^) were also 
prepared. The structures assigned to all the com¬ 
pounds have been supported by the spectral data. 

It is clear from the foregoing that the original pheno¬ 
lic mixture contains the three novel aromatic ditei- 
penes: nellionol £la), anhydronellionol (Hr?) and 
5-dehydronellionol (llliz)—and efforts are afoot to 
separate them. Fuller details would be published 
elsewhere. 

The authors record their thanks to the CSIR, New 
Delhi, for the award of Fellowships to T. N. R. and 
E. K. S. V. 
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I «i pirp.iiiUion o! whtdc cell aiuigrii, H.trifriii 
IH t .uut t{'*r 1 1 .uistoi ui,inis vvcic gjovvn oil ycust 
r%{t40 HMtHtdoi .igu i'V I MA) slupcs'** and the doiuvr 
i i fa ,hh tu mrn B, on Ashhv’s in.uindol agu slopes'*, 
thr VI %t \ slopes writ' jUtdeiml to Ashby’s medindi 
5» AS,lid .uUigrnH sanations biougbt about by ditVe- 
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ptrpurd to| tfir svholc ta'll antigen of Rl/4 (Kcci- 
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, iltutfi ssrie sosvn id fb.r rate ol 7 seeds per p< ( in 
tpaadinpln de -anirs along with an nihiu’eulated 
...uilMd ‘d the s.dUr sceil deusitv. Plaids Weic allowed 
f.i gn»w thfoiigli .t puikfied iM(H*i»eovei tigidly fitted 
fo ftir i^ds to as Old cxteiual eontanimnlion. 

I br levtpietd stiain R t /t and the five tiansfojinuiUs 
U iR. B , A,, and A,„ f'oiincd iilcnticul Piccipitin 
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Rh Mi ig. lAh Onesoin.itic (uiand one intciiiul (h) 
iMnd uvie hoiinrd with all tfie antigens. No vatia- 
tiiin was i»bM*tved with legatd to tiie piu/nion aiul 
jodung of ends ot tiu* piccipitin baiuls witli *ill 

{latHtojmanfs, C4»nfi{jning that ant igcnically the 
ti anshununts wvie identical with the lecipient paient 
liV the whide cell antigen of the 1 1 ansfoi niants 
ptepajed bv giowhng tlkun on VI MA as well ns on 
.Vdihv's lUeitunn was al o tested with B^ antiscrion 
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(Fig. 1 B and 1 C). While the donor formed one 
somatic (a) and two internal antigen (h, c) bands with its 
antiserum, the transformants did not show any cross 
reaction when the antigens of these were prepared 
on YEMA. (Fig. 1 B). Only Bi and formed cross 
reacting heterologous ‘ Z) ’ band with Bg antisera when 
cult'ired on Ashby’s medium (I^ig. 1 C). Such non¬ 
specific bands formed due to antigens or haptens of 
intracelluar origin would be expected in a drastically 
changed medium. But the absence of somatic bands 
with the B 3 antiserum excludes the possibility of these 
strains being derived from Azotobacter, 


RT3 B3 



tA\ IB' ' to 

Fig. 1, Precipitin bands formed in agar diffusion 
against antisera of R,trifolii RT/3 recipient (A), and 
/I. chroococcum B 3 donor (B and C). Transformantsl 
Bi, Ba, Bg, A* and Aje were grown on yeast extract man¬ 
nitol agar slopes. When transformants were shifted 
to Ashby’s medium, changes in antigenic properties 
of transformants and Ba were observed (c) in all 
the three hexogones. 

Nodules were not observed in uninoculated control 
plants and in those inoculated with A. chroococcum 
B 3 , while the recipient strain RjjS and other trans¬ 
formants formed nodules on T. alexandrmum (Table 1). 
The mean number of nodules varied from 9 to 14 
and the variation was within statistical limits. 

Table I 

Nodidation of Trifolium alexandrinum {variety tetra 
pjoid C) by A. chroococcu n, R. trifolii and transfor¬ 
mants under pot culture conditions 
{values average of 28 plants) 


Strains No. of nodules/plant 


Control 

0 

A. chroococcum Bg (Donor) 

0 

R. trifolii KTIS (Recipient) 

lI±0-33 

Transformants 


Bi 

J4i:0-99 

B. 

ll±0-69 

Bs 

9±0-62 

A 4 

ll±0-97 

^10 

13±0-6 


[V, 
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REGENERATION OF HYBRID TOMATO PI 
FROM LEAF CALLUS 

The use of tissue culture method for rapid propaM.. 
and protoplast fusion^ is already described in 
tLire. Tomato plants {Lycopersicon esculentum) 
been regenerated from leafcallus by Kartha * 

A hybrid tomato TH (Pol x Pusa) has been 
loped in this laboratory* by artificial pollinatit'? 
ween Pusa Variety (red colored fruits beaiinK* ^ 
Pol variety (high ^ carotene containing fruits), 
hybrid TH has lycopene and high p carotene cont.i 
fruits which are nutiitious and easily marketable, 
present work desciibes the differentiation vu 
callus of Pol and TH varieties of tomato ini'* 
plants. The work was taken up with the obje. 
of ( 1 ) rapid propagation of hybrid and ( 2 ) h*? 
study of protoplasts fusions. 

Standard methods of White^ were used hu 
cultivation of leaves gathered from 4-5 week*, 
plants, and plants which were flowering. The % • 
leaves were cut into small pieces and put into chilv 
media for callus development and differential ho: 

The basal medium contrined Murashigeand SU > 
major and minor salts, vitamins of B5 medium- 
3% ^ucrose as the carbohydrate source. Agai ' 
was used to solidify the medium. PH was aUj* ■ 
to 6 before autoclaving and standard techniques • 
used for autoclaving and culturing. Cultures 
incubated at 26^±VC with a light intensh:-^ 
1000 Lux and relative humidity of 50-60%. Cott^ 
were maintained in all the experiments.. Each cH’ 
ment had a minimum of 10 replicates and all 
ments were conducted twice atleast. 

For the Pol leaf explants 12-^ different media v- 
tried using basal medium with different hormone 
various concentrations. It was observed that 
various cytokinins used, benzyladenine and 'A * 
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were better than kinetin and, of the various auxins used, 
indole acetic acid (lAA) was better than naphthyi 
acetic acid (NAA) for callus and shoot development. 
The best five media are listed in Table I. On sub¬ 
culturing to media containing, only zeatin ( 0 - 1 , 1 , 
2*5 and 5/aM), only lAA (l, 10 , lOO and 500^M) 
and zeatin and lAA together at various concentrations, 
plantlets were formed on zeatin at 5 (iM and roots 
were developed on lAA at At 10/xMIAA, 

with various concentration of zeatin only callus was 
formod^ When these were transferred to media 
listed in Table II, it was observed that even calli 
s ibcultured from previous subculture, could easily 
differentiate into full plantlets in media having iso- 
pentenyl adenosine ( 6 iPA) at 2*5/xM and lAA at 
1 /lcM. These plantlets could be transplanted into 
pots and grown to maturity. 

Table I , 

Leaf explant cidtivatidn of Pol variety 


No. Media Results 


1 . A* + BA + 50 

1. A-f BA 100 ) 
4 -IAAlOOj 

3. A + BAIO 4-IAAIOO 

4. A + Zeatin 1 -blAAlOO 

5. A + Zeatin 5 


Root and shoot with 
good callusing. 

Profuse shoot formation 

Better than 2 , 

Green healthy callus 
and shoot. 

Slight callusing. 


* Basal medium—see text. 

+ Benzyl adenine 

Hormone concentration in ;:*M. 

Table II 

Growth of differentiated and non-differentiated callus 
of Pol variety on 2nd transfer 


No. Media 


Results 


1 . A 4 Zeatin 5 + lAA 1 

2 . A -f Zeatin 5 

3. A + lAA 1 

4. A + 6 iPA 1 

5. A-f 6iPA2*5 

+ IAA0-2 

6 . A + 6iPA5 -f IAA2 


Good callusing and plantlct 
formation 

No plantlets only shoot 
formation 

Roots and shoot formation 
C;illus and shoot formation 

Good plantlets formation 
Better than 1 
Mostly callusing 


For hybrid tomato (TH) exphnts, 20 different media 
compositions using different hormones with basal 
medium were tried. Zeatin, 6 iPA and BA alone did 
not develop callus or shoots. But zeatin and 6 jPA 
with lAA gave good callus and shoot formation. 
The best plantlet formation was observed in media 
with zeatin and lAA Table III. These plantlets 
when transferred to media having 6 iPA 2*5//M and 
lAA 10 developed healthy roots and were easily 
transplanted into pots. 

Table III 

Leaf explant cultivation of hybrid (Pol x Pusa) variety 


No. Media Results 


1. A -!- Zeatin 1 

2 . A 4 - Zeatin 5 

3. A4-6iPAl 

4. A4~6iPA2-5 

5. A 4 -BA 10 

6 . A -h BA 50 

7. A -h Zeatin 1 4* lAA I 


No good callusing and 
differentiation, 
do. 
do. 
do. 
do. 
do. 

Callus, shoot and plantlet 
formation. 


8 . A 4~ Zeatin 5 + lAA 1 Not as good as 7. 

9. A f Zeatin 1 


4- lAA 2*5 Green callus and plantlets. 

10 . A 1 - Zeatin 5 4~ lAA 10 No growth. 

11. A4 6 iPAl 4 -IAAlO do. 

12. A 4- 6 iPAl -flAAlOO do. 

13. A4-6iPA2*5 

-MAA2*5 Callus and very good 

shoot formation. 

14. A4-6iPA2'5 

4 - lAA 1 00 Callus and shoot prjmordia 

15. A4- 6iPA5 4 -IAA 1 do, 

16. A 4- BA 10 4 - IAA 10 No growth, 

17. A + BA 10 

4 -IAA 100 do. 

18. A-h BA 50 4 -IAA 2*5 Slight callus and shoot 

formation. 


19. A 4- BA 50 4- IAA 100 No growth. 

20. A 4- BA 100 4 - IAA 10 Slight callus formation. 


Abbreviations and concentrations as in Tables I and II. 

The above method for regeneration of tomato 
plant is faster and also the segregation of hybrid 
characters is minimized. As the media for callus 
development of one of the parents (Pol) and the 
meida for regenration of TH are known, the fusion 
of Pol callus protoplast with Pusa leaves and develop¬ 
ment of hybrid can easily be studied, 

Plate I describes the various stages of in vitro deve¬ 
lopment of Pol and TH from leaf. 


Hormone cone, in /^M, A—Basal Media, 
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Plate 1 (Figs. 1-5) 
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AN INTERCHANGE HETEROZYGOTE IN 
EURYCLES SYLVESTRIS SALISB. 

The genus Eurycles is well known among bublous orna¬ 
mental Amaryllids for its robust growth, broad cor¬ 
dite-shaped decorative leaves and long spikes crowned 
with trusses of creamy white beautiful lily-like flowers. 
The present communication brings to light an inter¬ 
change hetetozy^gote of Eurycles sylvestris which has 
the phenotypic advantage of having beautiful flowers. 



Figs. 1-2. Diakinesis showing a ring of four chro¬ 
mosomes, X 2,250. Fig. 2. Early diakinesis showing 
a chain of four chicmcsomes^ X 2,250. 


Anaphase 1 is characleri/ctl by U’c prcsoiKc of i.^n- 
girds which range from 1-3. Only 4.V',; of ih.e pollen 
is stainabic and there is total seed sterility. 

' Karyotype studies were undertaken to see wl.cnci 
the interchanged segements are of equal or unequal 
length. Out cf the 20 chromosomes, «S arc with medKin. 
8 are with submedian and 4 are with sub tern inti 1 
centrom-^res. Of the 8 median chiomosomcs, l\w 
pairs are heteromorphic and these seem to he the 
result of interchange heterozygosity which is colla¬ 
borated by the presence of rings or chains involving 
4 chromosomes in majority of the cells. Despite hiiti^ 
level of genotypic and chromosomal sleiilityi d 
species is able to withstand the bottleneck of scxt’cd 
sterility by vegetative propagation and spicad \h‘1! 
under garden conditions conserving in it maximim 
hybridity and minimum crossing over. In otheiwords, 
it is a form of big linkage group for picseix’ing a 
particular genotype combination by rcdueint; 
recombination and thereby variation. In tki'' 
cultivar, the interchange heterozygosity }>as a 
phenotypic advantage by way of beautiful ilowers. 

The mode of origin of this interchange is not vivid. 


This cultivar is diploid {2n = 20) showing a variety of the seven possible ways of Burnham^ only one, 
of configurations at diakinesis (Figs. 1 and 2) and t.e., the accidental entanglement seems to be the 


metaphase I. The data for 100 cells have been svm- 
marized in Table I. In 8G% of the PMCs rings or 
chains of fo‘r and, three chromosomes are present, 
along with univalents. Most of the associations are 
of the chain type and non-disjunctional segregation 
is present in 56*9°; of the cells leading to the forma¬ 
tion of spores with dupiicatiens and deficiencies. In 
the remaining 43*1% of the cells interchange complexes 
are arranged disjunctionally. The chiasma frequency 
in cells showing interchanges h 24*87 per cell, out of 
which 12*8 are terminalized and chiasmata in rings 
and chains are mostly terminal. 

Table I 


cause. 

One of Us (N. Lakshmi) is grateful to tbe Indian 
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Chromosomal associations at metaphase I 


.Asscciation 

Orientation% 

Disjunc- Non- 

tic nal disjunctional 



5*3 

C iV -- SU 

8*3 

42*7 

;JI - 41 

!C III • 1 ( - SII 
b - 1011 


8*9 

RlV "II -21 

34*8 


lvi?\ 

43*1 

56*9 

R. Ring; C, Chain. 




1. Burnham, C. R., Bot. Rev., 1956, 221, 419. 


A NOTE ON THE VARIATION IN THE 
SEXUALITY OF SPIKELETS OF 
CYMBOPOGON NARDUS 

Cymbopogon nardus (Linn.) Rendle is cultivated in 
different parts of the world for its aromatic oil. It 
is one of the important species of ‘Nardus complex’ 
for obtaining citronella oil of commerce. In India 
Cymbopogon nardus proper is only known in culti¬ 
vation. Sona^ of the cultigens of this species do- not 
flower quite often, probably harvesting 2- 3 times in a 
year Prevents flowering^-s ^ ^ cultigen of this 

species which flowered at Chatha farm of Regional 
Research Laboratory, Jammu, revealed that there 
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is a variation in the sexuality of spikelets from the earlier 
rcportsh'*. The differences observed in our material 
from the typical C. nardiis (Hermann’s specimens) 
are recorded in a tabular form (Table I and also Fig. 1) 
and it is clear that some of the pedicelled spikelets of 
each raceme are hermaplirodite besides the sessile spike- 
lets. Stapf in 1906 reported that in some of the type 
specimens the sessile spikelets were only male or imper¬ 
fectly developed, while in others the spikeies were 


infested with Vstilogo, Bor in 1953 repojted that 
sessile spikelets are hermaphrodite whereas pediceJkd 
spikelets are only male (Table I). But the present 
investigation shows that the sessile spikelets are perfectly 
hermaphrodite whereas pedicelled spikelets are .either 
hermaphrodite or unisexual and male. The two speci¬ 
mens of this grass have been deposited in the Herba¬ 
rium of Botanical Survey of India, Dehja Dun, under 
B$D nos, 4331$ and 43319, 










RG.1 ■ 


Figs. 1-3. Fig. 1. A pair of raceme with spatheole. Fig. 2. A pair of sessile and pedicelled spikelets. 
Fig. 3, Lowest pair <^f spikelets of sessile raceme. Figs. 4-8. Floral parts of sessile sPikelet : Fig. 4, 
Djrsal view of lower glume. Fig. 5.. Lateral view of upper glume. Fig. 6. Ventral view of lower lemma. 
Fig. 7. Dmal view of upper lemma. Fig. 8. [Stamens, ovary, styles and lodicules. Figs. 9-13. Floral 
pirts of pedicelled spikelet. Fig. 9. A pedicel. ' Fig. 10. Dorsal view c f lower glume. Fig. 11. Ventral 
view of upper ■ glume. Fig. 12. Ventral view of lower lemma. Fig. 13. Stamens and lodicules. 
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Table I 

Synopis of some morphological characteristics of C.nardus studied by different authors 


Si. C'aaracteristics 
No. 


Author’s observation Stapf, 1906 


Bor,1953 


1. Nitureof 

spikeletspiir 


Each pair consists of a ses¬ 
sile and a pedicelled spike- 
let. Lowest pair of the 
sessile raceme homogamous, 
male. The rest of the pairs 
homogiHious and herma¬ 
phrodite while the terminal 
triplet often heterogamous. 
If so then only two spike- 
lets of the triplet are herma¬ 
phrodite while the third 
pedicelled spikelet is only 
unisexual and male. 


Each pair consists of a ses¬ 
sile and a pedicelled spike- 
let. Lowest pair of the 
spikelets in each raceme or 
in the sessile raceme homo¬ 
gamous, neuter or male. 
The rest of the pairs of 
each raceme, including the 
terminal triplet, are homo¬ 
gamous, male or neuter. 


Each pair consists of a sessile 
and pedicelled spikelet. 
Lowest pair of spikelets in 
the subsessile itccme hcmo- 
gamous, male or neuter. The 
remaining pairs of spikelets 
in both if.cemes heteic- 
gamous. 


2. Sessile spikelets Lanceolate, awnless, upper 
lemma with a rudimentary 
awn in the sinus; lower 
floret empty and upper 
floret hermaphrodite. 


Obovate lanceolate, awnless; Oblong lanceolate, awnless; 
upper lemma with a minute upper lemma cleft to the 
point or a very fine and short middle into two lobes, awn- 
bristle from the sinus; florets less; lower floret empty and 
unisexual, male Or imper- upper floret heimaphicdit. 
fectly developed. 


3. Pedicelled 

spikelets 


Lanceohte-acute; florets 
hermaphrodite or uni- 
sex'ial; lowar floret empty; 
upper floret hermaphrodite 
or unisexual, if so then 
only male 


Lanceolate-acute; florets 
unisexual, male or imper * 
fectly developed. 


Elliptic oblong-acute in out 
line ; florets unisexualor 
neuter, lower floret empty 
and upper floret unisexual 
and male. 


The author is thankful to Dr. E. K. Janaki Ammal 
for guiding this work and to the athorities of Regional 
Research Laboratory, Jammu-Tawi, for providing 
the facilities. 

Department of Botany, B, K. Gupta. 

DAV Post-Graduate College, 

Dehra Dun (U.P.), 

January 6, 1977. 
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EFFECT OF INSECT GROWTH REGULATOR 
ON THE PHENOTYPIC CHANGES IN 
TROPHIC ORGANS OF CATERPILLARS OF 
SPODOPTERA LITURA FB. 
(NOCTUIDAE : LEPIDOPTERA) 

Abstract 

The insect growth regulator, the Altosid at various 
doses induced the production of supernumerary instar 
in Spodoptera litura. The super larvae which did not 
feed further showed varied degrees of deformities in 
the mouth parts. The extent and degree of deformities 
observed are presented in this note. 

Introduction 

Control of insects by manipulation of growth and 
differentiation with the use of hormones has attracted 
much attention in recent years due to their specificity 
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informations to CNS and thereby deterred the feeding 
by affecting the final motor behaviour. 

Department of Agricultural V. T. Sundaramurthy. 

Entomology, 

Agricultural College and 
Research Institute, 

Coimbatore 641 003, India, 

January 7, 1978. 
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MODE OF POLLINATION AND FREQUENCY 
OF MUTATIONS IN SUNFLOWER 
(HELIANTHUS ANNUUS L.) 

In mutation breeding endeavours, generally all the 
plants are selfed in Mi generation, so as to recover 
the recessive mutations induced in M 2 generation 
itself (Gaup). This investigation was particularly 
designed to study the effects of mode of pollination 
in Ml generation, on the frequency of mutations 
to be recovered in subsequent generations, about 
which hardly any attempt is made, so far. 

A highly cross pollinated and commercially impor¬ 
tant crop such as sunflower {Helianthus annuus L.) 
was chosen for the study. The dry seeds of four 
sunflower varieties, viz., (i) VNIIMK (EC-68413), 
(ii) Peredovik (EC-68414), (iii) Armavirskij (EC- 
68415) and (iv) Armavertzs (EC-69874) were irradiated 
with 20,30 and 40 Kr. of gamma rays, M| generation 


was raised during summer 1974. Ihc M'a generation 
was grown on plant to progeny row basis. The 
chlorophyll mutations were scored in tJae first month 
of sowing and the other viable mutants were scored 
throughout the period of Ma generation. Mutation 
frequency was worked out as percentage of Mo segre* 
gating family, as well as the number of mutations 
per 100 Ma seedlings. 

Being a cross pollinated cjop,: seed setting on selfjng 
in sunflower is very poor. Therclore, to have equal 
number of M 2 seeds both under soiled and open 
pollinated categories, 75 % of the heads in all 
the treatments were cloth bagged to ensure scif-polli* 
nation and 25 % of the plants wore left as such 
for open pollination. 

It was observed (Tables I and il) that in the progeny 
of selfed plants, the fjcqucney of abnormal and 
drastic mutations was considerably higher than that 
in the progeny of oxocn pollijiated plants. Tliis may be 
due to the expression of induced recessive mutations, 
in addition to dominant mulations, on selling, while 
only dominant mutations induced were expressed in 
the progeny of open pollinated plants. 

Table I 


Frequency of chlorophyll mutations in Mr generation 
as affected by mode of pollination in generation 


Mode of polli- 

Frequency on 

Frequency on M. 

nation in M^ 

M 2 family 

seedling basis 

generation 

basis G^er cent) 

Gxm- cent) 

Selfed 

4*76 

()-48 

Open pollinated 

3*27 

0-33 


Table II 

Frequency of viable mutations {excluding chlorophyll 
mutations) in generation as affected by mode of 
pollination in generation 


Mode of pollination iTcquency 

in Mjl generation (per cent) 


Selfed 1-83 

Open pollinated 1-33 


Another reason for tliis observed phenomenon 
could be the operation of inbreeding depression, in 
the progeny of selfed plants. Selling in cross polli¬ 
nated plants leads to inbj ceding depression (ShuJl'* 
and Jenkins®) which is manifested as the appearance 
of large number of lethal, abnormal and sub-vikl 
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types in early generations of selfing (East^ Allard^, 
and East and Hayes^). The abnormal plant types 
observed in the progeny of selfed plants, which might 
also have been due to the inbreeding effect, were 
counted as mutants, and this might have contributed 
to the higher frequency of mutants noticed, in the 
progeny of selfed plants. Most of the mutants noticed 
in the progeny of selfed plants were of undesirable 
nature. Thus, the progeny of selfed plants appeared 
to be unadapted from the point of view of fitness. 

There are some indications from the study that, 
for the direct utilisation of mutants in agricultural 
system (mutation breedliiig proper), the open polli¬ 
nation in Ml generation of the cross pollinated crops 
may prove to be more useful. 

Award of Junior Research Fellowship to the senior 
autlK r by ICAR, New Delhi, is gratefully acknowledged. 

Department of Agricultural M. Ilyas Ahmed. 

Botany, J.V.Goud. 

College of Agriculture, 

Dharwar-5, January 9, 1978* 
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DOTHIORELLA ROT OF CITRUS SINENSIS 
FRUITS FROM INDIA 

During a survey; of the local fruit market in October- 
November, 1976, a serious soft rot disease was 
noticed on Cims smensis (L) Osback (vern. Mdu^ 
umbi) fruits. While young spots were circular, water 
soaked and brown, mature ones showed symptoms of 
ratting with greyish white to brown fungal growth. 
The pathogen was isolated by usual methods in pure 
chltufe and identified as Dothiorella Umonk McAlpine. 

D. Imonis on Citrus sinensis was found to be a 
wound parasite. Besides, the fungus also infected 
Citrus dectmana (vern. Chakotra). 

The present note is the first record of the fungus 
from India. A sub-culture of the pathogen has been 
deposited in C.M.I., Kew, England, under the accession 
number IMI 213308. 

The authors are grateful to the Director, 

Kew, England, for help in the identification of the 
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pathogen and to the Principal, Govt. Science College^ 
Jabalpur, for laboratory facilities. The senior author 
(US) is also thankful to the C.S.I.R., New Delhi, for 
the award of Jr. Research Fellowship. 

Department of Botany, Ku. UsHA SaxenA. 

Govt. Science College, A. K. Tiwari. 

Jabalpur 482 001, D. P. TlWARI. 

February 3, 1978. ; i 


THE MANGO COCCID, RASTROCOCCUS 
ICERYOIDES GREEN (HOMOPTERA :COCCIDAE) 
AND ITS NATURAL ENEMIES i 

The mango coccid, Rastrococcus (Phenacoccus) 
iceryaides Green was recorded for the first time by 

Green (1908) on Man gif era indica, Bosu'cUia sp. 
and Capparis horrida from India. Later on it was 
reportefl on Ordina wodier Roxb., Hibiscus\osassnemk 
and Cacao (Ayjyar, 1919; Rawat and Jakhmola, 1970; 
Abraham and Padmanabam, 1967). During survdy 
studies on insedt pests of matn^go and their natural 
enemies from 1974-75, the authors found R. iceryoides 
causing serious damage to mango trees in Malihabad 
area of Lucknow district in U;P. The infestation was 
at peak during September-October. The first and 

second instar hymphs feed on ventral suxfade of the 
leaves and transfer m young shoots and inflorescence 
later on. Severely infestel leaves first turn yelloWj 
glradually dry and ultimately defoliate. The female 
coccidS are apterous, yellowish cream in cplour with 
white covering and lateral processes. Average 
body length is about 3’6 mm and width 2*5 mm. 
Adult females die in situ after laying shining white, 
oval eggs in' woolly, sacs. On an average more than 
350 eggs are laid by an individual female. The coedds 
over winter iii egg stage. 

Heavily infested shoots By the doccid were brought 
to the laboratory and kept for studjy in the glass jars 
with a view to doUect their, eggs for maintaining 
culture in the laboriatory for further studies. After 
3-4 days, four species of njymphal parasites, viz., 
Anagyrus pseudococci Giraulr, Gyranusoidea sp., Paraleu- 
rocerus viridis Agarwal (Encyrtidae) and Promuscidia 
unfasciativentris Girault (Pteromalidae) emerged 
from the culture. Ptositization By these spedes was 
as high as 42 per cent and major parasites were 
Anagyrus pseudococci and Promuscidia unfasiativentris. 
However, exact parasitization' by individual parasite 
could not be known. Tetrastichus sp. and Prochilo' 
neurus isolitus (Alam) have been reported on 
R. iceryoides (Rawat and Jakhmola, 1972; Sliafee 
ep al., 1975). but there is no mention about these 
species. 
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Apart from these hymenopterbus parasites small 
red ants, Aionomonum floricola (Jerden) were also 
found predating on 1st instaf nymphs of R. iceryaides 
maintained in laboratory culture on pumpkins. 

The Authors are thankful to Dr. K. L. Chadha, 
Project Coordinator (Fruits) & Head, Central Mango 
Research Station, Lucknow and Dr. G. S. Randhawa, 
Diredtor, Indian Institute of Horticultural Research, 
Bangalore for facilities provided. They are also 
grateful to Dr. B. R. S. Rao, Hymenopterist, 
Commonwealth Institute of Entomoiog)y, London, for 
identification of the parasites. 

Central Mango Research P. L. TandON. 

Station (T.LK.R.), Beche Lal. 

Lucknow 226 006 (India), 

January 23, 1978. 
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» SOFT-WOOD GRAFTING”—A NEW 
TECHNIQUE FOR HARD WOOD PLANTS 

SrONE-grafting also known as bench grafting of mango 
gives nearly hundred per cent success when it is placed 
in pot and reared in nursery conditions by providing 
protection against rain and heat^^^jS However stone 
grafting of mango in-situ under field condition and 
also stone-grafted plants when placed immediately 
in the ground for rearing gave a success of 12*3% 
only in the trials conducted at the various research 
stations of Gujarat during 1973. 

Soft-wood grafting of mango on, in-situ grown 
(one year or more old) mango stocks tried during the 
1972 and 1973 at the Anand Campus of Gujarat Agri¬ 
cultural University gave nearly 10C% success. In 
this technique, all the leaves on the stock plants were 
removed immediately after grafting^. Though the 
grafting method gave a very high parentage of success, 
the survival through summer, nine months later, was 
rather poor. The technique was therefore modified 


during 1974 and 1975 and as a result it is now possible 
to graft and establish the plant with 10C% success by 
Soft-wood technique in-sitii wheiein all the leaves 
on stock plants are retained-. 

The modified technique consists of raising a root 
stock in-sitii for one year or more and grafting by 
wedge method at the site of linearly developing terminal 
new growth of stock, having bronze coloured leaves 
and stem. The Scion wood to be used should be 
defoliated 10 days prior to the grafting and having i 
the same thickness as that of terminal shoot. The | 
graft should be secured firmly using 1-5 cm wide and I 
45 cm long, 200 gauge polythene strip. 

Having obtained 100°o st'ccess by in-sitn soft-v^ood ■ 
grafting technique in mango, the technique was tried I 
under feeler trial on a few' root stocks of some of the ; 
fruit plants of one year old and also on large grown- i 
up trees for top working during 1975 and 1976 at the 
Anand Campus as well as on cultivators’ field. The 
results obtained are given below. 




Num- 

Num- 

Per- 



ber 

ber 

cell- 

Sr. 

Name of 

of 

of 

tige 

No. 

fruit plant 

grafts 

success¬ 

of 



pre¬ 

ful 

success 



pared 

grafts 



1, 

Aonla (Phyllanthiis 
emblica Linn.) 

90 

66 

73-3 

2. 

^Cashewnut {Anar- 
cardiiim occidental) 

7 

5 

71 *4 

3. 

Guava (Psidium 
giiajava L.) 

294 

207 

70-7 

4. 

*Jack fruit (Artocarpus 
heterophyllus) 

6 

2 

33*3 

5; 

Pbalsa (Grewia 
asiatica) 

67 

67 

o 

o 

6 

6. 

Sapota {Achras 

sapota L.) on Rayan 
or Khirnee {Mani- 
khera hexandra) 
root-stock 

72 

66 

91-6 


* Only limited number could be prepared as thxse 
are rare fruit plants of the tract. 


It has also been demonstrated at the campus u.nd 
in the fields of cultivators that grown up trees of 
mango, aonla, rayan, etc., c^.n most easily be converted 
into any choice variety by periodically dehorning the 
main limbs of the tree, allowing new soft-shoots to 
produce and hence grafting these shoots by soft-wood 
grafting technique. 
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A NEW SPECIES OF KUMANASAMUHA 

The form genus Kumamsamuha was proposed by P. R. 
and Dev Rao (1964) with K.smdara as type to 
accommodate a dematiaceous hyphomycete producing 
simple or irregularly branched, mononematous and 
macronematous conidiophores bearing laterally simrt, 
solitary, straight or curved fertile branches. The 
upper part of the conidiophore and its branches are 
usually sterile with a round apex. Polyblastic, dis¬ 
crete, determinate, spherical or subspherical, clustered 
or penicillately arranged conidiogenous cells borne 
on the short lateral fertile branches Produce solitary, 
dry conidia several at a time from the thin wailed 
apical protrusion (the beak). The conidia are holo- 
blastic, broadly ellipsoidal to subspher/cal, 0-septate, 
short-spiny where the spines are arranged spirally. 
So far, Kitmanasamuha is a monotypfc genus and the 
type w^.s collected from Pakhal forest, Warangal (A^P.). 
Subsequently, it was also collected from Gabon, French 
Equatorial Africa (M.B. Ellis, 1971). In this communi¬ 
cation a new species of this interesting hyphomycete, 
collected from Araku Valley, is being described which 
IS an addition to this monotypic genus. 

Kumamsamuha arakuensis sp. nov. (Figs. 1-7) 

Colonies dark brown to snuff coloured, velvctty, 
irreg^ilar and consist of erect macronematous conidio¬ 
phores. Hyphae partly immersed or superficial, 
septtte, smooth, subhyaline, branched, thin walled, 
3-4*5 broad. Conidiophores mononematous macro¬ 
nematous, erect or flexuous, finely verruculose, 
thick walled, septate, septa up to 75 ju apart, simple 
or branched irregularly. The branches and the main 
axes measure up to 2 mm, and 6-9 ju wide. The 
branches of the conidiophores are either long and 
sterile or they may be short, curved, adpressed laterally 
and fertile. The anterior part of the conidiophores 
and their branches are setiform with rounded apex. 
The main axis, long sterile, and short fertile laterals 
are concolorous and finely verrucose. The fertile 
laterals are produced just below or above the septum, 
thick walled, 0-septate, curved or straight, closely 
adpressed to the axis, 15-33/4 long and 6-12 broad. 
The conidiogenous cells are fl’sk-shaped, dark brown 
in the basal p'rt and light brown to s' bhyalme in F'elr 
anterior part, discrete, determinate, clustered or 
a'*-''nged penicilh.tely on the fertile lateral branches. 
They are polyblastic, solitary (not in chains), measure 
9-12 X 6-12/4. Conidia holoblistic, solitary, dry, 
more or less spherical, light brown, spiny, spines short 
and arranged spirally, 4-6/4 in diam. 

The above described Kiancmasamuha differs from the 
type K, sundara P. R, and Dev Rao, in having very 
long and frequently branched conidiophores. The 
fertile laterals in this taxon are short and not septate 
whereas they are sepfte in the type. In addition. 


the conidiogenous cells are llask^shaped and the s 
arc spherical to subspJicrical jn the type. Theref 
described new Kimanasamuha arakuensis, 
al’ter Araku, the place of collection. * 



Figs. 1 -7. Kumanasamuha arakuensis sp. nov. (from 
type material M.R.L. No. 330). Fig. L Conidiephore. 
Figs. 2-5. Part of the conidiophore with short fertile 
laterals with solitary or penicillately arranged conidio¬ 
genous cells. Fig. 6. Conidiogenous cells with conidia. 
Fig. 7, Conidia. 

On dead stems, Araku Valley (Visakhapatnam), 
January 1977, B.A.K.S., M.R.L. No. 330. 

Kumanasamuha arakuensis sp. ncv. 

Coloniae fusce brunneae, ir:egul?jiter, discreti, 
Hyphae parte immerse parte superficiale septatae, 
subhyalina, levibus, ramosis, 3-4* 5/4 lati. Conidjo- 
phora macronemata, mononemata, recta vel flexuosa, 
simpiicia vel ramosa irregular iter, veriucosae, septatae, 
septa usque 60-75 /4 distantibus, conidiophora e: 
ramuli sterilibus, usque 2 mm, longa, 6-9/t lati. 
Ramuli fertili curvi, vel erecti, 0-septatae, 15-33/4 
longa, 6-12/4 lata. Cellulae conidiogenae lageni* 
formis, sclitariae emergent! singulaiiter e biunneae, 
verruculos?..e in parte infeiiore, apicaliter lostrftae 
et hyalinae, discretae, determinatibus polyblasticae, 
9-12 X 6-12/4. Bhstcconidia solitaria spherica, 
dilute fusce, spinulrsae, 4-6/4 diam. 
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"Typus lectus jn Hgno eniortio ad Arakii, die mensis 
'^aiiarii anni, 1977, leg B.A.K.S., M R.L. (330). 

Sincere thanks are due to Justice Gopal Rao, Ekbcte? 
^^ftairnian ; Professor R. B. Madliekar, Hon. Secre- 
t.iry ; Professor Vaivaja Iyengar, Principal, University 
G^oll^gefor Women and to Mr. D. K. Rotkar, Principal, 
Vivek Vardhini College, for facilities and encoiirage- 

nieiits. 

Miycology Research Laboratory, Tulasi Raman. 

Vivek Vardhini Campus, B. Renuka Rao. 

Hyderabad 500 00], India, Dev Rao. 

^^o^hrieary 6, 1978. 


^ • Hllis, M. B., Dematiaceoiis Hyphomycetes, C.M.L, 
Kew, England, 1971, p. 341. 

2.. Rao, P. R. and Dev Rao, Mycopathol, Mycol. 
appl, 1964, 22, 330. 

SWOLLEN MORPHOLOGY IN TWO VARIETIES 
OF EPHEDRA INTERMEDIA SCH. & MEY. 

'TftE special position occupied by Ephedra (Gnetales) 
iimong the gymnosperms makes it an important 
material for botanical enq^'.iries. Pollen grains of 
ICph^dra are particularly important due to their typical 
niori>]iological features, making it easy to identify 
them among the fossil remains. 

In a monograph given by Steeves and Bu'ghoorn’, 
t>n t.he pollen morphology of 43 species of Ephedra, 
tfxe jDOlIen grains were described as polycolpate, and 
provided with meridional ridges. The areas between 
th.e ridges were interpreted as colpi or furrows, 
nrlne present report aims at adding further knowledge 
tt> tine pollen morphology of Ephedra. The invcsti- 
g.it ion relates to the pollen morphology of two varieties 
of Ephedra intermedia Sch. and Mey., namely, var. 
pt*rs£ca Stapf. and var. tihetica Stapf. Pollen prepara¬ 
tions have been made according to the acetolysis 
inethLod-. 

Variety persica Stapf. (Herbarium, Forest Research 
Institute, Dehra Dan, India) : The pollen grains are 
in apsrturate and provided with ridges. There is 
pollen dimorphism with regard to the formation of 
ridges. In one type, there occur two horizontally 
elong;ated, thickened bands (Fig. 1), which are 
connected by vertical ridges. The thickened bands 
(“as seen in the optical section of the grain) are appa- 
ren.tly placed inside the grain on two polar sides. The 
ot-bior type possesses the normal external meridional 
rid.&^s (Fig. 2). The number of ridges could not be 
cour^ated correctly as all the grains lie in equatorial 
view. However, in some grains the number is reduced 
to just one. 

majority of the grains in the variety is elongated. 
A-Verage diameters of the polar and equatorial axes 


arc 33*4 X 25p, (range 29-34 x 20-29p). How¬ 
ever, a few spberoida i grains (size 30-32ft) also occur. 
Exine thickness is Ektexine is thicker than 

endexine. Exine surface is psilate. 

Variety tihetica Stapf. (Herbarium, Royal Botanic 
Gardens, Kew, England) : Pollen grains of this variety 
are inaperturate and provided with meridional ridges. 
Average diameters of polar and equatorial axes are 
58 X 31 ft (range 44-71 x 17-39ffc), The ridges are 
straight (Fig. 3) or undulating (Fig. 4), Exine thick¬ 
ness is 2*22ft. Ektexine is thicker than endexine. 
Exine surface pattern is indiscernible. 



Figs. 1 - 4 . Pollen grains in the varieties ,^of 
Ephedra intermedia Sch. and Mey. Figs. 1-2. Pollen 
grains in var. persica Stapf. 1. Grain with internal 
thickenings, 2. Grain with normal meridional ridges. 
Figs. 3 - 4 . Pollen grains in var. tihetica Stapf. 3. 
Grain with straight ridges, 4. Grain with undu¬ 
lated ridges. Magnification x 765. 

The foregoing account shows distinctly different 
grains in the two varieties. However, it may be 
pointed out that the pollen grains of var. tihetica 
closely resemble the grains of other species of Ephedra 
{cf, Steeves and Barghoorn^) while those of var. 
persica show a diversity in their morphology specially 
with regard to the presence of internal thickenings, 
and to their small size, as compared with the pollen 
size of var. tihetica. In that light, it has a special 
taxonomic significance not only in the identification of 
the variety but also probably relating to its taxonomic 
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status. Earlier, Nair^ reported two different pollen 
m>rp.hological types in two varieties of Caltha pahi- 
stris (family Rinunculaceae ; angiospernis), the var. 
norm 2 lis having the 3-colpate type, and the var. alba 
having the pantoporate type. 

Farther, previous interpretation of polycolpate condi¬ 
tion in the pollen grains of Ephedra spp.^ perhaps 
needs revision. Steeves and Birghoorn^ termed the 
regions between the ridges as colpi or furrows contem¬ 
plating that the ektexine is thinner between the ridges. 
The occurrence of pollen grains with internal thickened 
bands (Fig. 1), in the var. persica provides evidence 
to counter such a contention. 

I thank Dr. T. N. Khoshoo, Director, National 
Batanic Gardens, Lucknow, for encouragement, and 
Dr. P. K. K. Nair for advice. I thank the Director, 
Royal Botanic Gardens, Kew, England, and Mr. K. C. 
Sihni, Forest Research Institute, Dehra Dun, India, 
for pollen material. 

Palynology Lab„ (Mrs.) Mithilesh Chaturvedi . 
National Botanic Gardens, 

Lucknow, 

February 16, 1978. 
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Taxonomy, Angiosperms. Almqvist and Wiksell, 
Stockholm, 1952. 

3. Nair, P. K. K., Grana PalynoL, \96\, 2, 98. 


TYPICAL SPOROPHORE PRODUCTION OF 
POLYPORUS TRICHOLOMA MONT. 

IN CULTURE 

Typical basidiocarp production in artificial medium 
is still a great problem. Various factors like tempera¬ 
ture, light, nutrition, humidity, aeration, etc., singly or 
in combination, may be the limiting factor for a parti¬ 
cular species. There are comparatively very few reports 
of success in this field of research^-®. Polyporus tricho- 
loma Mont., a stipitate polypore, has recently been 
recorded for the first time from India’. In the present 
paper the development of typical sporophore of 
P. tricholoma in culture is described. 

Spore deposits were taken from a sporophore of 
P. tricholoma on sterile agar plates from which several 
polysporous cultures were made on 2*5% malt agar 
slants. Of these tubes some were incubated in complete 
darkness, while some in diffused light (alternating 
diurnal periods of light and dark) of the laboratory 
at room temperature (28±2°C). No stipe was 
produced by dark-grown cultures even after 6 months 
incubation ; but stipes developed in several tubes 
jqcubated at room temperature and in the diffused 


light of the laboratory after 8-10 weeks of inocula 
Initially stipes were at right angle to the wall of 
culture tubes, but soon they tinned towards the m 
of the tubes and became more or less parallel to 
wall of the culture tubes. Giowth of the stipes 
rather rapid. After attaining a length of about 1-2 
they stopped their further growth and ultimately d 
up. 

To see if humidity and light were the factors in 
venting pileus formation the tubes producing yc 
stipes were subjected to various conditions of mois 
and light ; but pileUs did not form in any tube. Si 
of the tubes producing young stipes were placed iii 
a bell-jar removing the plugs from the mouth of 
tubes. Within 48 houi-s the stipes elongated q 
rapidly and their apical ends which were poii 
became wider and knob-Iikc. Within next 72 h( 
the knob-Jike apex gradually flittened and ultima 
became transformed into a pileus, developing p 
underside and hairs throughout the edge. Sec 
through the Jiymenial surface showed presence of reg 
pore tubes lined with hyphal pegs and numerous v 
developed basidia bearing basidiospores. The morj: 
logy of the sporophorcs, basidia and basidiospt 
agreed closely with those of the fruit body formei 
nature’. Abundant spores deposited on agar p 
when a piece of pilcUs was adjusted for spore dep 
tion. These basidiospores showed about cent per ^ 
germination. 



Fig. 1. Typical fructification of Polyporus trichok 
Mont, formed in cultures (A, natural size; B, xl 


The relationship of humidity and light in pil 
formation In this case is not conclusive because incu 
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tion of the tubes under various conditions of moisture 
and light had no effect upon them. Pilcus formed 
only when the plug of the tube was removed, as also 
observed by B.inerjee and Bilcshi in case of Polyponis 
hnimalis Pers. ex Priest It may be that laigc amount 
of COo which acciim ilated due to vigorous respiration 
of the test fungus inside the closed culture tube cxei ted 
toxic effects ultimitely preventing stipe elongation 
and pileiis fovnution, and that removal of the plug 
removed the CO 2 and made available sufficient oxy¬ 
genated air favouring pileus foiination. 

Botany Department, A. B. De. 

Burdwan University, Anmli Roy. 

Burdwan (W.B.), February 1, 1978. 
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OCCURRENCE OF THE GENUS 
ECHINOPODOSPORA IN INDIAN SOIL 

During the course of distributional studies on soil 
mycodora in various types ol soils from Jabalpur, 
M.P., a cleistothecial ascomycetc, subsequently idcnli- 
fied as Echinopodospora was isolated from deeper 
layers (2L~30O of a grassland soil sample. 


The genus Echinopodospora was established by 
Rob Isonwho described its two species, viz., E. 
jamaiceusis and E. sa cellar i. Mai loch and Cain-, 
after studying the two new species of Tripterospora 
Cain, T. spinosa and T. vcrruculo.sa described by 
Cailleux’', considered them to be representatives of 
Echinopodospora and made new combinations, thus 
increasing the number of species of this genus to 
foil r. 

Comparative studies on the morphology indicates 
that the picsent isolate resembles closely to E. sacchari 
except for minor dilTerenccs in the size of cleistothecia, 
asci and ascosporcs. A review of up to-date literature 
on Indian fungi shows that, so far the genus Echino- 
pod().spora h.as not been reported from India on any 
substrate. The present note thcrcfoic, constitutes 
the first report and an addition to Indian ascomycctes. 
A brief description of the fungus is presented below. 

Echinopodospora sacchari Robison (Fig. 1) 

Colonics effused, sub-fioccosc due to aerial myce¬ 
lium. Hyphae branched, septate, smooth, hyaline 
to pale'’ Ascccarps mostly immersed, without hairs, 
non-ostiolatc, globose, separate, sometimes in group 
of two Or three, 249• 8-694*0 m// (333*2-638 *5 m/D 
in diam. Asci clavatc, hyaline, 8 -sporcd, stipltatc, 
63*6-95*4 :< 19*0-31 *8 m/z, deliquescing before spore 
maturity. Ascosporcs biscriatc, at first clavatc and 
hyaline, becoming biccllcd later ; upper cell ovoid, 
dark olive green to dark bj-own, distinctly cchinuiatc, 
rarely smooth, with a pointed apex having a single 
circular germ pore, 28 *600*1 x 22*2-25*4 m/z; 
lower cell hyaline to pale brown, clavatc to almost 
cylindrical, smooth, 12*7-'I9*1 x 3*9-6*3nYz. 



Fio. 1 . Echinopodospora sacchari. A, Clejstotheciurn, x 100. B, Ascus, x 450; C, Asrospores, X 450 
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A sub-cu[ture of the fungus has been deposited froni the parasite released plots and were reared sepa- 
at Centraalbureaii voor Schimnieicultiires, B ; in, ratels- in 3"'X 2'' plastic containers with a pinhole 
Netherhmds. screw cap. Out of 166 larvae cf Hdlothis sp., 9 larvre 


The authors arc thankful to Dr. R. A. S'lnscn of 
Central bureau voor Schimmelciiltures, Baa.rn, Nethei- 
iands, for confirming the identity of thefing^ s and to 
the P.incipii, Government Science College, Jabalpur, 
for laboratory facilities. The junior author is also 
thankful to Ministiy of Edic^dion, Government of 
India for the award of University scholarsl ip. 
Department of Botany, D. P. Tiwari. 

Government Science College, Ku. Alka I. Jacob. 
Jabalpur 482 001, 

Jammy 31, 1978. 
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of pink bollwornis and 50 larvae of spotted bollwornis, 
collected from the field, 4, I and 3 adults of C. black- 
hurni emerged in the laboratory. The percentage cf 
parasitisation cf H. armigera, P. gossypieUa and E. 
fabia was found to be 3*8, 11*1 and 6-0 respectivel>. 
It is also reported from Dharwar by Tnontaderya <nd 
Jairao® that C. hlackburni has accepted spotted boll- 
worm eggs E. vitella Stoll as a host under taboratoiy 
and field conditions. However, it has been observed 
from the present investigations that the parasite is 
capable of parasitising all the three bollwornis viz., 
H. armlgera, P. gossypieUa and E. fabia in fields. 
Although a few adult parasites have been recorded 
from the field collected larvae of PI. armigera Hubn., 
P. gossypieUa Saund and E. fabia, the parasite has 
accepted all the three species of bollworms indicating 
that this parasite may become promising against 
cotton bcllworms. 


A NOTE ON THE RECOVERY OF CHELONVS 
BLACKBURN1 CAMERON (BRACONIDAE: 
HYMENOPTERA), AN EXOTIC EGG-LARVAL 
PARASITE OF COTTON 
BOLLWORMS 


Department of Entomolog)', 
Marathwada Agricultural 
University, 

Parbhani (M.S.), 

January 9, 1978. 


M. B. Sarkate. 
A. K. Raodeo. 

N. R. Seeras. 
M. D. Jawale. 


Amongst the number of insect pests attacking the 
cotton crop, bollworms are the most noxious pests 
in Maharashtra State. Since a species of Chelonus 
has been lepurted to parasitise the cotton bollwoims, 
Eurias vitella and E, insiilana Boisduval in India-, 
trials were conducted to investigate the possibilities 
of es^blishment of Chelonus blackburni Cameion, 
an egg-larval parasite in parasitising Heliothis armigera 
Hubn. and Pectinophora gossypieUa Saund. and Earias 
fabia under field conditions. C. blackburni is an egg- 
larval parasite of pink bollworms P, gossypieUa Saund. 
in Egypt^. It has been successfully introduced for 
the control of P. gossypieUa in U.S.A.^»^ and in West 
Indies<i. A nucleus culture of this parasite (originally 
precured from C.I.B.C., Bangalore) was obtained 
from the Central Biological Control Station, Bangaloie 
and multiplied by using the eggs of Corcyra cephalc- 
nica Staint as an alternate host in this laboratory. 
In the preliminary trials conducted under Iaboratoi> 
conditions, the parasite was observed to readily ovi- 
pcsit in the eggs of C. cephdonica. The adults reared 
from this host were quite noimal. Further, for its 
establishment under field conditions, the freshly 
emerged adult parasites were released in the cotton 
field, severely affected by bollworms. Parasites were 
released in batches and totally 2,637 adults were released 
from July to September 1977. After the lapse of 8-10 
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LINEAR MOVEMENT OF GRANULAR 
INSECTICIDES IN SOIL 

Soil application of gran’dar insecticides in cotton is 
a common practice principally to tide over the early 
infestation of sucking insect pests. Thoigh hige 
amounts of these insecticides are used, the plants 
actually take only small quantities. It has been empha¬ 
sized by Getzin and Chapman^ and Z?M and Rey¬ 
nolds^ that the uptake of soil insecticides is affected 
by the soil type and the organic matter in the soil. 


Four granular insecticides, viz., aldicarb, carbofuran 
days of each release, young larvae of E. fabia, H. disulfoton and phorate were tested during 1972-73 
armigera and P. gossypieUa were collected at random for their linear movement in a cotton row, at 1*0 kg, 
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a.i./hcclurc. The efficacy of these insecticides was 
detcrmiaed on the basis of the population of jassid 
nymphs per 6 Icives from the plants near about 12*5, 
25*0, 37-5 and 50-0 cm within the row of cotton 
plants, from the site of application. The data were 
i-ccordod before the application of the insecticides and 
after 10, 18, 22 and 27 days of application (Table I) 


and it was evident that the four insecticides travelled 
up to 50*0 cm on either side of the application within 
the row, with varying degrees of efficacy. Aidicarb, 
carbofuran and phorate were found toxic up to the 
22nd day of application while disulfoton persisted 
only up to 18 days. 


Table I 

Population of jassid nymphs {per 6 leaves) 


D.iys after application 


Left side 


Distance in cm 


Right side 
Distance in cm 



50-0 

31‘5 

25-0 

Prctrcutnicnt 

39 

51 

X 

10 

1 

9 

X 

18 

4 

2 

" 

22 

6 

2 

X 

27 

26 

24 

X 

Pretreatment 

38 

19 

7 

10 

14 

4 

5 

18 

6 

1 

3 

22 

0 

2 

0 

27 

6 

6 

13 

Pretreatment 

22 

22 

22 

10 

19 

19 

19 

18 

31 

31 

31 

22 

28 

28 

28 

27 

46 

46 

46 

Prctrcatnient 

14 

X 

2 

10 

0 

X 

0 

18 

2 

X 

0 

22 

13 

X 

10 

27 

18 

X 

26 

Pretreatinent 

9 

27 

X 

10 

7 

22 

X 

18 

1 

3 

X 

22 

2 

8 

X 

27 

11 

29 

X 


ALDICARB 
36 30 

I 4 

4 2 

12 2 

35 22 

CARBOFURAN 

II 11 

1 1 

0 5 

1 2 

7 9 

CONTROL 


DISULFOTON 
12 18 

3 1 

0 1 

4 6 

12 15 

PHORATE 
11 7 

14 11 

9 2 


popM..ion « hour, b.for. .he .ppUcetlon of .he i»ee.ieide. 
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It could be concluded from these observations that 
aldicirb and carbofuran coujd effectively control the 
sucking insect pests up to 3 plants on either side of 
their application in the row while disulfcAon and pho- 
rate were effective up to 1-2 plants only. Therefore, 
the general practice of basal application of granular 
insecticides to each cotton plant in the row should be 
suitably madified, for an economical use of the insecti¬ 
cide. 

Entomology Assistant, N. Hart Prasada Rao* 

I.C.O.R.P. Project, 

Agricultural College, Bapatla 522 101, 
and 

Professor of Entomology, R. A. Agarwal. 
Indian Agricultural Research 
Institute, 

New Delhi 110 012, July 1, 1977. 
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NATURAL OUTBREAK OF THE MUSCARDINE 
FUNGUS NOMURAEA RILEYI (FARLOW) 

SAMSON ON LEAF-EATING CATERPILLAR, 
SPODOPTERA EXIGUA HB. IN MAHARASHTRA 

In the course of their survey for entomogenous fungi 
in and around Poona, the authors observed wide¬ 
spread infestation and outbreak of leaf-eating cater¬ 
pillar {Spodopteva exigiia Hb.) locally known' as 
“ LashkcriAir inflicting serious damage to the stand¬ 
ing crops of Urid (Black gram) and bajra (Pearl rnijlet) 
during the Kh^rif season (September 1977), following 
heavy downpour of late rains accompanied by high 
humidity. The leaves were completely skeletonised by 
the caterpillars leaving perforations in the lamina and 
often with only their midribs intact (Fig. 1 B and C). 

Examination of the infested crops revealed the 
natural and wide-spread attack by a greenish fungus 
over-growing the caterpillars of the pest and still hang¬ 
ing on to the damaged leaves (Fig, 1 B and C), result¬ 
ing in high degree of mortality of the pest ranging 
from 80-90%. ^ This was in addition to the damage 
caused by the insect-pest (Spodoptera exigica Hb.) 
to the standing crops of Urid and Bajra. Such mummi¬ 
fied cateripillars were found to be covered with dense, 
cream-coloUred glistening fungus growth, turning green¬ 
ish at later stages typical of the muscardine fungus 
(Fig. 1 A). Microscopic examination of the fungus 
revealed its identity as Nomiiraea rileyi ‘(Farlow) 
Samson on the basis of morphological characters^, 
The fungus sporulated profusely on the body of the 
mummified caterpillars in nature, although, as already 
noted earlier hy the authors®, it was found to be ashy- 
sporulator in artificial culture (P.D.A.). This fungus 


[ ' Gurreni 
Science 

thus proved to be a virulent pathogen on the leaf¬ 
eating caterpillar Spodoptera exigiia Hb. in natuje, 
inflicting large scale mortality of the pest. 



Figs, i A-C. A. Mummified caterpillars of 
Spodoptera exigiia covered with growth of Nomiiraea 
rileyi. B and C. Naturally infested caterpillars on 
Urid and Bajra leaves. 

This muscardine fungus Nomiiraea rileyi appears 
to have a wide host-range particularly among lepidop- 
terous insect-pests, such as: tobacco leaf-eating cater¬ 
pillar (Spodoptera lltiiray\ castor semilooper {Achoea 
janata L.), jowar web-worm (Stenachroia elongella H.) 
and now, an additional insect-host, i.e., the leaf-ecting 
caterpillar (Spodoptera exigiia Hb.) which is a serious 
pest of cereals and pulses. 

The material of the entomogenous fungus h.as been 
deposited at tbe Institute under No. AMH 3700. This 
constitutes the first known report of the occurrence 
of this fungus cn the leaf-eating caterpilldr Spodoptera 
exigiia from India-. 

The authors are grateful to Prof. M. N. Kamat, 
Principal investigator and Prof. S. R. Bagal, Professor of 
Entomology for their valuable and helpful suggestions, 
to the Director for laboratory facilities and to Indian 
Council of Agricultural Research, New Delhi, for 
financial support. 

Dept, of Mycology and C. H. Phadke. 

Plant Pathology, V. G. Rao. 

M.A.C.S. Research Institute, S. K. Pawar. 

Law College Road, 

Poona 411 004, February 22, 1978. 
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PRELIMINARY LABORATORY EVALUATION OF 
CEPHALOSPORWM LECANH ZIMM, AS A 
PATHOGEN OF BRINJAL LEAF BEETLE, 
HENOSEPJLACHNA VIGINTI- 
OCTOPUNCTATA (FABR ) 

Ct'phalosporium fecanii Zinim. often infecting a num¬ 
ber of Hoinoptcran insects’was also found to cause 
mortalily in insects belonging to Coleoptera“»^ and 
Lepidoptera-i because of its non-specific nature. The 
present study was undertaken with a view to testing 
its pathogenesis in the brinjal leaf beetle, Henosepilachna 
\4p^int!octopmciata (Fabr.) (Coccinellidae) which often 
causes severe defoliation of brinjal and tomato. 

rickl-colicctcd egg masses after surface disinfection 
witli h’,; sodium hypochiorite were allowed to hatch 
and larvae reared on potted brinjal plants. Each 
treatment (Tabic 1) was replicated three times with 50 
eggs, ten grubs in each of the four instars, ten pupae 
and ten adults in each replication. C.lecanii grovm 
on moist sterile sorghum grains was sprayed by a one- 
litre hand sprayer at two concentrations, v/z., 1*6 
10’ and 4*8 x 10’ spores/ml along with Tween 20 
at 0-05/J. The sprayed larvae and adults were 
allowed to feed on healthy brinjal leaves inside a 
pelri dish kept over moist filter paper. The eggs and 
I')upac after treatment were also placed on moist filter 
paper in petri dishes in order to maintain a high humi¬ 
dity. The same number of insects in each stage was 
included in untreated checks, and water was sprayed 
in tlic place of fungal spore suspension. There was 
no natural mortality, 

I'he cumulative mortality of different stages of the 
brinjal leaf beetle is presented in Table I. The eggs 
and atluHs were not affected by the fungus at both 


Table 1 

Susceptibility of dijferent 'stages of brinjal leaf beetle, 
to C. lecanii 


Stage 

% mortality* at cone, of 
fungus 

1-6 X 10’ 
spores/ml 

4-8 X 10’ 
spores/ml 

Egg 

0-0 (0*6) 

0-0 (0-6) 

Grub I in star 

36-8 (37-2) 

66-7(60-0) 

Grub 11 instar 

40-0 (39-1) 

73-3 (64-2) 

Grub IH instar 

46-7 (43-1) 

76*7 (65*9) 

Grub IV instar 

lO-O (15-2) 

26-7(30-8) 

Pupa 

6-8 (9-2) 

16-8 (23-9) 

Adult 

0-0 (0-6) 

0-0 (0-6) 

S.E. 

(4:1)** 

(9-1)** 

C.D. (P -0*05) 

(15-7) 

(27-9) 


Per cent mortality P; in parentheses are sin P. 
**Singificant at 1% level. 


the concentrations attempted, and the larval and 
pupal stages were susceptible. The grubs showed 
mortality from the third day onwards which extended 
upto six days. The first three instars were found to 
be more susceptible and the percentage mortality 
increased with the concentration of the fungus spores. 
At the time of death, infected larvae and pupae became 
dark brown and the homocoele was partially filled 
in, with fungal mycelium causing the larvae to become 
turgid. After 48 h aerial, the mycelium appeared and 
covered the whole body surface (Fig. 1). Sporuiation 
on the surface of the dead larvae occurred from the 
seventh day after death. Further studies are in pro¬ 
gress to control the pest under field conditions with 
the pathogen with a view to avoiding problems of 
pesticide hazard in its chemical control. ‘i, ^ 



Fig. 1. Left: Grubs infected with fungus. Right: 
Healthy insect. 


Grateful acknowledgement is due to the Science 
and Engineering Research Council, Government of 
India, New Delhi, for the financial support. 
Department of Entomology, G. Santharam. 

Agrl. College and Res. Inst., S. Easwaramoorthy. 

Madurai 625 1 04, S. Jayaraj. 

December 18,1977. 
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CORPUS LUTEUM IN THE INDIAN RUFUS 
HORSE SHOE BAT, RHINOLOPHUS 
ROUXI (TEMMINCK) 

The occurrence of an extrovert corpus lutevm is rare 
among mammals and has been reported in Elephant 
tulusf Galago'^ and the slender loris^ among the non- 
chiropteran mammals and in Rhinolophus hipposideros 
minutus,^ RJiinopoma kinnearp, . Hipposideros fulvus 
fidvus and Megaderma lyra lyra^ among bats. While 
the corpus luteum normally is within the confines of 
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the ovary in Rhinolophics ferrum-equimim insiilanus 
one exceptional specimen with an extrovert corpus 
luteiim wis noticed by Matthews^. In all the bats 
in which the corpus luteum is extrovert, the fully 
formed corpus luteum occurs as a solid knob, often 
bigger than the ovary, and attached to the ovary 
by a narrow isthmus. Developmentally also, the 
extrovert corpus luteum is different from the normal 
corpus luteum which lies within the confines of the 
ovary. In the extrovert corpus luteum there is no 
central blood clot formed in the ovulated follicle, and 
the granulosa layer gets outfolded and appears to flow 
out of the ovary. In most of the bats, where the corpus 
luteum lies within the confines of the ovary, there is 
a central cavity in the Graafian follicle immediately 
after ovulation, and this gets filled by blood^-^o. The 
granulosa cells grow inwards and fill up the central 
blood-filled cavity. The corpus luteum enlarges, and 
sometimes occupies the major part of the ovary at 
its highest stage of development. It, therefore, appears 
that, apart from the morphological difference, there 
is also a developmental difference between the normal 
corpus luteum and the extrovert corpus luteum, the 
former norm illy having initially a central cavity, which 
becomes filled by the ingrowing granulosa cells, and 
the latter having no central cavity at any stage of its 
development. 

While studying the details of the reproductive cycle 
of the Indian rufus horse shoe bat, Rhinolophus roxi, 
the author noticed that the corpus luteum in this bat 
developed in a manner so far not described in any bat. 
Within a short period after the release of the ovum 
there is a large central cavity within the ovulated 
Graafian follicle (Fig. 1). The granulosa cells hyper¬ 
trophy and also multiply with the result that the central 
cavity becomes progressively filled up (Figs. 2-4) 
and the corpus luteum as a whole enlarges enormously 
and grows out of the ovary (Fig. 5). At its highest 
stage of development it occurs as a solid, nearly 
spherical bulb attached to the ovary by a short narrow 
stalk (Fig. 6). The corpus luteum at this stage is 
considerably larger than the rest of the ovary. The 
corpus luteum reaches its maximum size during early 
gestation after which it regresses rapidly and is 
completely lost by mid-pregnancy. 

From the above it is evident that the corpus luteum 
of Rhinolophus roiixi presents developmental features 
which are a combination of the developmental features 
of the extrovert corpus luteum and the normal 
included corpus luteum. However, the corpus luteum 
of Rhinolophus roiixi cannot be considered as an extro¬ 
vert corpus luteum in the strict sense of the term since 
this is not formed by the out-folding of the granulosa 
layer as is the case with the truly extrovert corpus 
luteum. It should be considered as an example of a 
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pedunculated corpus luteum, which has formed by 
the out-growth of the corpus luteum from the surface 
of the ovary and remains attached to the ovary by a 
distinct stalk. It is, thus, necessary to recognize a 
third kind of corpus luteum—the pedunculated corpus 
luteum—as illustrated by Rhimlophus rouxi, in addi¬ 
tion to the extrovert corpus luteum and the normal 
included corpus luteum which remains within the 
confines of the ovary. 



Figs. 1-6. Stages of the development of the corpus 
luteum of Rhinolophus rouxi (Please see text for 
descriptions), x 88. 

The author is grateful to the U.G.C. for an award 
under the Retired Teachers Schenie. 

Department of Zoology, P. A. Ramakrishna. 

Central College, 

Bmgalore, February 24, 1978. 
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REVIEWS 


Annual Review of Genetics. Volume 11. Editor: 

Herschel L. Roman; Associate Editors: Allan 

Campbell and Laurance M. Sandler (Annual 

Reviews Inc., 4139 El. Camino Way, Palo Alto, 

Cilifornia 94306, U.S.A.), 1977. Pp. 505. Price: 

$ 17.00 in U.S.A.; $ 17-50 Elsewhere. 

In the reviews on genetics of sporulation and 
bacterial ribosomes, the genes for sporulation, 
/•RNAs and /-proteins are discussed in detail. The 
/*RNA genes are mapped as 5C16S-/RNA (spacer)- 
23S-5S-^RNA-3'. The /--protein genes are clustered 
around .v//-- 9 pc and /-//’regions. A. Kleinhofs and R. 
Behki have critically reviewed the uptake of exogenous 
DNA, its integration and expression, introduction of 
specific genes like jl-giUctocidase, T^RNA polymerase 
and transfer of chloroplast and nuclei into various plant 
tissues and protoplasts. They have rightly come to 
the conclusion that more rigorous experiments have 
to be done to substantiate the results reported. Usage 
of DNA plant viruses and plasmids that cause diseases 
in plants in genetic engineering should have been 
discussed in more detail. The reviews on bacterial 
tlangella and behavior are complementary. The 
authors have discussed the genes for structure, for- 
niLtion, locomotion, modification and chemotaxis of 
Salmonella and Escherichia coli. The physical propci - 
ties, formation, pro virus terminal redundancy and 
the genes for structure, polymerase, envelope protein 
and transformation protein are discussed in detail. 
Regulation of gene expression in eukaryotes as studied 
by in. vitro transcription of isolated chromatin has 
been reviewed. Such a stud> may be justified in the 
absence of other better system. Chromosome re¬ 
arrangement occur due to mutation including dele¬ 
tion, duplication, inversion, transposition or fusion 
of phage, plasmid or bacterial DNA. The unique 
role played by rec A gene and the involVement of 
rec B and rec C genes in bacterial recombination are 
discussed. Illegitimate recombination is independent 
of rec A gene in E. coli ahd nuclotide sequence homo¬ 
logy of the participating chromosomes. The three 
reviews on bacterial recombination may be read 
together to get a better understanding on the subject 
Sister chromosome exchange in eukaryotes and the 
effects of chemicals on it have been reviewed with the 
aim to get insight into human genetic diseases. The 
review on immunogenetics of cell surface antigen in 
mouse leukemia provide the technical details and back¬ 


ground information on the subject. Though the inter¬ 
actions between host and viral genes in mouse leukemia 
are not clearly understood the review is informative. 
The reviews on the stable nuclear differentiation fit¬ 
ness m.itation in Drososphila and genetic polymor- 
piisms in humm blood are summaries of the obser¬ 
vations made on these subjects. The studies on the 
mjt mts of Drosophila, nemjtodes and other inverte¬ 
brates into neurobiological problems are quite incful. 

J. D. Padayatty. 

- 

Text Book of Animal Physiology. By P. C. Hiirkat, 
and P. N. M-athur. [S. Chand and Co., (P) Ltd., 
Ram Nagar, New Delhi 110055], 1977. 

Pp. XX-h 624. Price : Rs. 23*75. 

Understanding of basic principles of physiology 
has been made easy in this book by giving compara¬ 
tive insight to the evaluation of difTercnt physiological 
functions of the body. The'brief historical note for 
each chapter has improved the value of the book. 
The illustrations presented in this book arc appi-o- 
priate, self-explanatory and easily understandable by 
the undergraduate students. Appropriate and simple 
experimental methods described in this book will 
help to understand the physiological fiinclions more 
effectively. The tables giving out the values of normal 
physiological parameters cover wide range of species 
including domestic animals and human beings. 

In the chapter on nutritional physiology due empha¬ 
sis has been given to metabolic significance of nutrients. 
Topics on endocrine glands and reproduction have 
been covered in a brief but good way. The book 
also gives the sound basic knowledge on physiology 
of blood circulation, respiration, excretion and diges¬ 
tion. The chapter on lacomotion, nervous system 
and special senses though well presented and easily 
understandable are not adequate for students ol’ 
Veterinary and human medicine. We feel that this 
book could be a good reference book for undergraduate 
students of physiology. However, it requires rein¬ 
forcement of information at Post-graduate level, 

T. P. SURESH. 

T. R. S. Rangachar. 

R. Narendranatu. 
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GREEN REVOLUTION IN 
AGRICULTURE.... 



...Jies the painstaking research 
and experimentations ot the 
research personnel engaged in 
agricultural establishments 
The Soil Scientist on his part 
determines the composition of 
soil constituents and recommends 
the right agricultural input-mix for 
the bumper crop 
Sarabhai M Chemicals 
d wide range of laboratory 


reagents to help the Scientists in ih# 
accurate B reliable soil analysis: 

Ammorvia solution 
Ammonium molybdate 
Hydrochloric acid 
Hydrogen peroxide solution 
Charcoal activated phosphorous 
Stannous chloride 
Sulphuric acid 
Sodium hydroxide pe^ts 
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KINETICS OF SORPTION OF CERTAIN DIVALENT COViPLEX CAtlONS IN CEkl<5 
PHOSPHATE, AN lON-EXCHANGER 


A. K. BHADURI AKD K. R. KAR 
Department of Chemistry, Um-versity of Delht^ Delhi 110 007 

Abstract 

Kinetics of sorption of the ammine and ethylenediamine complexes of Cu^ , Zsi^ , Ni- 
and Cd«‘ in oerid phosphate have been studied. It is found that the overall exchange proctess 
takes p]a<ce in two distinct phases; a relativeliy, quick process in the £rst stage is followed by a 
slower one, till the ecpiilibrium is reached. Averlage size of the exchanger particles remaining 
the same, "F’ increases with the external condentration of the exchanging ion until it becomes 
iiiLlependent of concentration. Under otherwise identical experimental conditious, the observed 
tiecreasing order of the rate of exchange of the ammine complexes is: Cu > Zh > Ni >- Cd; and 
time of en-complexes is, Cu > Zn. It is further observed that the rate of sorption of the en-complexes 
of Ni-' and Cd- takes place superficiaHy only. 


Introduction 

rpHli .speed of ion. exchange reaction is an important 
tactical donsiderationh Apart from the immense 
pracrical utilitly of the ion—exchange kinetics stui'y, 
for tlic purpose of chemical separjations, an under¬ 
standing, of the factors contributing to the rate 'of 
ion exchange reactions is of cbnsidcrable theoretical 
interest-. The present paper describes an investigation 
t)f the kinetics of the exchange rea^ions in ceric 
phospliatc using ammine and ethiyleiiediamine com- 
plcxe.s of Cu-C Zn.-', Ni- and CeP i- as exchanging 
ions, 'fhe study, includes: (A) dependence of the 

soiptiun rate on fhe oon'centration of the exchanging 
ion; ( b ) the effect of size and shape of the exchanging 
ion on the rate of exchange. 


ammonia or 0*01 M ethyleneliamine solution*. The 
sample of CeO^ with an average particle radius 
9'2 X lO"'* cm was obtained with the help of stan¬ 
dard sieve.s. 

Procedure for the Rate-Study 
Samples of 25 ml of the metal ammines and ethy- 
lenediamines were added to a serjes of stoppered 
conical flasks, each containing 100 mg of the exchanger. 
The resulting mixtures were shaken mechanically up 
to equilibrium. The solutions were centrifuged and 
the supernatants (5 ml) were analysed for Cu^ 
iodometricalliy*^ and Cd-*^, Zn^ i- and Ni^ , com- 
plcxometricallly*’’; and the amount of metal ions 
sorbed, hence their 'F’ values were found out from 
the relation'^ 


Amount of the metal ion sorbed at time t 
Total amount of the metal ion sorbed at equilibrium 


Materials and Method 
AIL the reagents used were of A.R. quality. Ceria 
pliosphiLte was prepared by the dropwise addition of 
one volume of a saturated ceric ammonium sulphate 
solution in D-5 M H^SO^, to one volume of a well 
stirre-a solution of 6 M at room -temperature. 

The precipitate obtained was further stirred for an 
hour and washed free of sulphate ion and was finally 
ilriied at 25 dz 2” C. The ratio of P 04 /Ce in the 
sample, when analysed quantitativel’y^, was founn 
CO ].')c equal to- 1*68. Ceric phosphate (CeP) prepared 
in this way behaves as a action exchanger in basic 
medium, as confirmed by means of pH-ritration'k 
Ammine and. ethylenediamine complexes of Cu- 
Zn-i , Ni-+ and Cd-^ were prepared by dissolving 
appropriate quantities of their water soluble salts in 
aqueous ammonia and ctbylenediamine solutions. 
The pPI of the solutions was adjusted with either (1:4) 


Results and Discussion 
The results presented in Tables I—III, indicate that : 

(/; The ion exchange kinetics exhibit mo dis¬ 
tinctly separate stages, relatively, quick 

process in the first stage followed by a 
slower one, till the equilibrium is reached 
(Tables I and II). 

(ii) Average size of the exchanger particles 

remaining the same *F’ increases with the 
external concentration of the exchanging 

ion until it becomes independent of con¬ 
centration (Tables I and II). 

(i/i) Under otherwise identical experimental 

conditions, the observed decreasing order of 
the rate of exchange of the ammine complex 
ions is (Table I) 

Cu > Zn > Ni > Cd 
and that of en-complexes (Table II) : Cu>Zn. 
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Table I 

Dependence of ‘ F’ values on the concentration of different ammine completes 
Amount of the exchanger (CeP) = 100 mg. Total vol ume = 25 ml; pH = 10-5. Particle radius - 0-2 x 10-‘cni 

Fractional attainment of equilibrium (F) 


Cu(NH3),“- 


Zn(NHA^ 


Ni(NH,)/+ 


CcKNlQ,--' 


O-OlM 0-05M O-IOM O-OIM 0-05M O-IOM O-OIM 0-05M O-IOM O-OlM 0-05M O-IOM 


30 secs 

0-26 

0-35 

0-40 

0-27 

0-325 

0-38 

0-26 

0-30 

0-46 

0*25 

0-25 

0-375 

1 min 

0-53 

0-55 

0-575 

0-45 

0-40 

0-475 

0-375 

0-39 

0-50 

() - 35 

0-30 

0-46 

2 min 

0*62 

0-575 

0-635 

0-48 

0-48 

0-53 

0-45 

0-425 

0-55 

0-425 

()-4() 

0-51 

5 min 

0-69 

0-65 

0-71 

0-575 

0-595 

0-625 

0-55 

0-575 

0-62 

0-50 

0-525 

0-63 

10 min 

0-735 

0-75 

0-76 

0-644 

0-66 

0-70 

0-64 

0-65 

0-69 

0-583 

0-625 

0*68 

20 min 

0-82 

0-80 

0-83 

0-75 

0-74 

0-78 

0-74 

0-73 

0-76 

0 - 73 

0-73 

0-75 

30 min 

0-86 

0-87 

0-86 

0-81 

0-82 

0-82 

0-80 

0-79 

0-80 

0 - 79 

0-80 

0-79 

45 min 

0-91 

0-91 

0-91 

0-873 

0-875 

0-88 

0-85 

0-80 

0-86 

0-<S4 

0-83 

0-84 

60 min 

0-95 

0-94 

0*93 

0-934 

0-92 

0-93 

0-89 

0-89 

0-91 

0-89 

0-88 

0-885 

75 min 

0-98 

0*98 

0-97 

0-95 

0-95 

0-95 

0-93 

0-91 

0-92 

0-92 

0-92 

0-92 

90 min 

1-00 

1-00 

1-00 

0-978 

0-978 

0-978 

0-96 

0-97 

0-96 

0-96 

0-95 

0-94 

100 min 

1*00 

1-00 

1-00 

0-985 

0-985 

0-98 

0-98 

0-98 

0-975 

0-97 

0-97 

0-96 

110 min 

1*00 

1-00 

1-00 

0-995 

0-995 

0-995 

0-99 

0-99 

0-99 

0-985 

0-985 

0-98 

120 min 

1-00 

1-00 

1-00 

1-00 

1-00 

1-00 

1-00 

J-00 

1-00 

1 ‘00 

I-(l() 

I-CO 






Table 11 








Dependence of ^ F' 

values on the 

concentration of 

and Ztv-^ eiKomplc-ses 



Amount of the exchanger (CeP) = 100 mg. 

Total volume — 

25 ml; 

pH- 

10-5. 

Particle radius 

9-2 X 







Fractional attainment 

of equilibrium (I"*”) 




Time 



Cu (en)^-^- 





Zn 






0-05M 


O-IOM 


0-05M 


0-lOM 


5 min 

0-50 

0-72 

0-40 

0-575 

10 min 

0-60 

0-80 

0-55 

0-675 

15 min 

0-72 

0-86 

0-66 

0-70 

20 min 

0-80 

0-89 

0-71 

0-75 

30 min 

0-88 

0-92 

0-79 

0-79 

45 min 

0-95 

0-95 

0-84 

0-84 

60 min 

0-97 

0-97 

0-88 

()-9() 

75 min 

0-975 

0-98 

0-90 

0-91 

90 min 

0-98 

0-985 

0-93 

0-93 

120 min 

0-995 

0-995 

0-96 

0-96 

150 min 

1-00 

1-00 

1-00 

1-00 
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of sorptioo of the c-a-complexes is attributed to their 
larger dimensions as domparM to that of the corres- 
ponding ammine complexes. 
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CONTROL OF SEED DETERIORATION IN COTTON (GOSSYPWM HIRSUTUM L.) 

C. DHARMALTNGAM* AND R. N. BASU 

University College of Agriculture, Calcutta UmnersUy, 35, Ballygunge Circular Rod, Calcutta 700 019 

Abstract 

The deterioration of cotton seeds under warm-humid conditions can be co-ntrblled by 
hydration-dehydration pretreatment of stored (5-6-monrh-old) seeds. A soaking Juration of 
2-3 hours for the fuzzy seeds and about one hour for the delinted seeds, followed by drying 
back ro the original weight, would greatly reduce the loss of viability of seeds during subsequent 
storage. The treated seeds not only, maintained a high germination perdentage but also- showetl a 
sianfhcnrly greater vigour of seedlings in comparison to the untreated c'pntrol seeds. Alfbou.'-'li 
hydration itself gave the major effea, dilute solutions (2 X 10“^ M)' of disodium phosphate aotl 
2 t 3 -bydrox\Eenzoic acid showed further improvement in germinarion' percentage of seeds. 


' iNTRODUCnON 

I N the major cotton belts of South India, cotton is 
grown in two seasons. But the seed of a particular 
harvest cannot be used immediately for sowing the 
fo’lowing crop because of the time required for gin¬ 
ning and processing and for seed certification prior 
ro marketing of seeds. Therefore the current seed has 
to be stored for 6-8 months after harvest.. Further, 
mar.y seed producers frequently have large surplus 
cnrry-Qver stocks which remain unsold and need to be 
stored rill the next season. Under ordinary uncontrolled 
storage, cotton seeds lose vigour and viability at a 
fairly rapid rate. Temperature and humidity controlled 
storage facilities would greatly solve the- problem of 
seed deterioration but at present very few growers 
arvi seed merchants have such facilities. Relatively 
. inexpensive and easily practicable methods should 

* Assistant Professor of Seed. Technology (on study 
!cr.y:p, Tamil Nadu Agricultural University, 
(oimbatore 641 005- 


•therefore be standardised to maintain c^otton: seeds at 
a high level of gcrminability. Studies in this laboratory 
have led to the development of a hydration—dehydration 
method of seed treatment'^ for the stored seeds of a 
wide range of crop plants and in the present paper', 
the standardisation of seed treatment for controlling 
the deterioration of stored cotton seeds is described. 

Materials and Methc^ds 

Two-month-old seeds of the popular cotton Ciiltivar 
MCU5, obtain-cJ from the Cotton Breeding Station (4 
the Tamil Nadu Agricultural University, Coimbatore, 
were stored in unsealed polyvinyl bags at 21"' ±: C 

and a .relative mean humiditi 3 ^, of 73 rt 1% for three 
months.. The 5-month-old fuzzy seeds were then given 
the hydration treatment by soaking in double the 
volume of distilled water for 0*5 to 5 hours. After 
soaking, the.seeds were taken out and the excess water 
removed by blotting and dried back ,to the original 
weight in a current of hot air at 36° ± VC. The 
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control seeds were not hydrated but dried along with 
other treatments^. 

For hydrating the acid-delinted seeds, the following 
procedure was adopted. The fuzzy seeds were delinted 
using concentrated sulphuric acid at the rate of 
100 ml/kg of seed, by donstandy stirring the slurry 
for three minutes and then washing well with water 
three to four times^. The concentrated acid charred and 
solubilized the lint without affecting the seed. The 
delinted seeds were further hjydrated in double the 
volume of distilled water at 25° it 1°C for 0*5 to 
5 hours. A portion of the delinted seed was not fur^ 
ther hydrated but set apart and dried immediateljy 
which consistuted the control. The seed moisture con¬ 
tent at different soaking intervals was estimated at 
105° C for 16 hours’^ 

The soaking treatment with chemicals was given to 
6-month-old fuzzy and dehnted seeds (seeds were 
delinted just prior to treatment) in double the volume 
of water or dilute solutions of sodium phosphate 
(dibasic, 2 X 10~^^ M), ^-hydrojdybenzoic adid 
(2 X lO-'^ M) and their combination in 1:1 proportion 
at the same concentration for two hours for fuzzy seeds 
and one hour for delinted seeds. After drying to a 
safe seed moisture content, the seeds were kept in 
desiccators over fused calcium chloride for one week 
for moisture equilibration in all the cases. Then the 
seeds were dry-dressed with Captan 75% WP 
(N-trichlorom€th|yl-thio-4-cy,clohexane-l, 2-dicarboxi- 
mide) at 2g/kg of seed and stored in fresh qloth 
bags. Accelerated ageing treatment at 100% RH and 
40° C, as attained by desiccators containing distilled 
water and placed in an incubator maintained at 40° C, 
was given for 6 and 5 days to fuzzy and delinted 
seeds, respectively. 

Germination test was carried out in sand in plastic 
containers at room temperature. Thirty-three seeds were 
placed in each container after an initial soaking 
adopting uniform sparing and depth of sowing and 
three replications were provided. The germination 
tests were evaluated on the tenth day and the normal 
seedlings'^ alone were considered for percentage ger^ 
mination. Data on root length represent the mean 
total length of the primary root of ten repr)esentative 
normal seedlings from each Replication. Dry matter 
content of the seedlings was recorded after di^ying all 
the seedlings in an hot aif oven to a constant weight 
at 85° C. 

Results and Discussion 

The results obtained with ■ hydration-dehydration 
treatments are given in Table I. The deterioration of 
cotton seed was very rapid under accelerated ageing 
treatment and a fall of nearly 50% in germiliability 


was noticed in 5 to 6 days. The percentage of 
normal seedlings, which was over 82 in the original 
stocks, went down to 30 in' ardfidalljy aged dontrol 
seeds. The treatments significantly, checked seed 
deterioration in fuzzy as well as in delinted seeds. 
Seeds hydrated for 1-3 hours gave better results than 
those hydrated for shorter or longer duration's. 
Treatments given for 2 to 3 hours and 1 to 2 hours 
registered highef germination in fuzzy and delinted 
seeds, respeaively. The root length and dry matter 
of seedlings were significantly more for seeds hydra¬ 
ted for 1 to 3 hours. 

The beneficial effects of the treatments were depen¬ 
dent on the degree of seed hydration. The moisture 
content of the seed showed a sharp rise from the 
initial value of 9*(>% to 36*0% in one hour in fuzzy 
seed and 10*6% to 33*1% in 30 minutes in the 
delinted seeds. Thereafter, water uptake continued at 
a slower rate upto 3 hours in the fuzzy and 2 hour's 
in the delinted seeds. The final moisture contents after 
soaking for 5 hours were 43*0% and 43*6% for the 
fuzzy and delinted seeds, respectively. 

The soaking-dtying pretreatment given to 6-month- 
old stock seed with water oR dilute solutions of che¬ 
micals checked seed deterioration under accelerated 
ageing condirion as revealed by, significantly higher 
germination, root length and dry matter production 
of seedlings both in fuzdy and delinted seeds (Table II). 
In comparison to the water effect, the chemical effeas 
were of a minor nature, but even then substantial 
increases in germination) percentage weRe obtained 
with both disodium phosphate and p—hiydroxybenzoic 
acid. It was, however, of interest to note that the 
combination of the two chemicals did not show addi¬ 
tive effeas. On the otheR hand, a slight (statistidally 
non-significant) retarding effect of the chemical com¬ 
bination was observed in germination percentage and 
vigour of seedlings. 

The beneficial effect of the soaking-driying treat¬ 
ments On the maintenante of cotton seed viability con¬ 
firm the earlier obseRvarions with seeds of other 
crops'^’The possible medhanisms of action of the 
h^dRation-dehydration pretreatments have also been 
discussed in an earlier communication'*-. The effective¬ 
ness of hydration by moisture equilibration for 24-48 
hourls followed by dehydration', in cbntrolling the 
deterioration, of cotton seeds would eliminate leaching 
of toxic products from the seed as a possible reason 
of the beneficial effect. The theorjy of germination 
advancement^’, which has been put forward to ex¬ 
plain the beneficial effects of presowing seed treat¬ 
ments would not account for the present observations 
as onljy treatment of stored seed is effective. The 
concept of germination advancement would rot es’pl iin 
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Table I 


Effect of hydration-dehydration treatments on viability and vigour of 5-month-old cotton seeds {cv. MCU5) 

subjected to accelerated ageing^°'^ 


Soaking duration 
(Hours) 


Fuzzy seed 



Delinted seed 

Germina- 

tionl^> 

/o 

Mean root 
length 
(mm) 

Dry matter 
per seed¬ 
ling (mg) 

Germina¬ 

tion 

(%) 

Mean root Dry matter 
length per seed- 

(mm) ling (mg) 

0 

30 

71 

20 

11 

57 

51 

(Control) 

0-5 

(33-2) 

35 

107 

25 

(19-4) 

51 

77 

83 

1 

(36-3) 

52 

105 

31 

(45-6) 

54 

93 

87 

2 

(46-2) 

73 

123 

32 

(47-3) 

57 

74 

86 

3 

(58-7) 

82 

107 

29 

(49 0) 
26 

52 

59 

4 

(64-9) 

41 

105 

28 

(30-7) 

23 

38 

58 

5 

(39-8) 

40 

92 

22 

(28-7) 

22 

37 

53 

L.S.P. at 0-05 P 

(39-2) 

(6-9) 

29 

5 

(28-0) 

(10-1) 

15 

13 

L.S.D. at 0-01 P 

(8-5) 

41 

7 

(14-2) 

21 

16 


(a) Fuzzy seeds were aged for 6 days and delinted seeds 5 days at 100% RH and 40'’C. 

(b) Percentage of normal seedlings evaluated on tenth day; values in parentheses are the respective arc- 
sin transformations of the germination percentage data, the corresponding L,S,D. values (arc-sin) are also given 
in parentheses. 


Table II 

Effect af different physicochemical treatments on the viability and vigour of €-monthdd cotton seeds 

(cv. MCU5) subjected to accelerated ageing 


Treatments(®l 


Fuzzy seed 



Delinted seed 


Germina¬ 
tion (%) 

Mean root 
length 
(mm) 

Dry matter 
per seed¬ 
ling (mg) 

Germina¬ 
tion (%) 

Mean root 
length 
(mm) 

Dry matter 
per seed¬ 
ling (mg) 

Control 

6 

(14-2) 

74 

[62 

23 

(28-7) 

54 

26 

Water 

44 

(4’.*6) 

101 

97 

71 

(57-4) 

84 

60 

Sodium phosphate (dibasic) 

50 

(45-0) 

106 

104 

75 

(60-0) 

91 

61 

p-Hydroxybenzoic acid 

58 

(49-6) 

92 

81 

76 

(60-7) 

86 

62 

Sodium phosphate + 
p-Hydroxybenzoic acid 

52 

(46-2) 

93 

83 

74 

(59-3) 

80 

59 

L.S.D. at 0 05 P 

(10-7) 

8 

9 

(8-4) 

11 

6 

L.S.D. at 0*01 P 

(15-5) 

12 

13 

(12-2) 

16 

9 

(a) Concentration of chemicals 2 x 10' 

■*M; other details same as 

in Table I. 
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the noa-effectivcness of the treatments in harvest- 
fresh seeds. Whether the short-term hiy.driation of less 
thaa an hour' or so would cause significant restoration 
of age-induced damage, by, activating the cellular repair 
siystcm" is also doubtful because a longer period of 
hydration would be required for protein synthesis^ and 
enziymaric repairs of cellular damage. It is believed 
rhiic much of the ageing damage is claused by free radi¬ 
cal s'-h 'fhe quenching effect of hydration on the propa- 
gviiiion of such free radicals niaiy account for much of 
the* benelicial effects of the soaking—drying treatments'*. 
The chemicals like disodium phosphate and p-hjydroxy- 
bcn^oic acid would furfther add to the free radical 
quenching action of water. In fresh seeds, the endo¬ 
genous radical level would be low and therefore the 
hydration—dehydration treatments would be ineffective. 

The present observations clearIly demonstrate a sim¬ 
ple and easily practiqable way of upgrading cotton 
seed quality.. The treated seeds will maintain a high 
germinabllity over a longer? period under ordinary 
stt>rage. Many of the immature and damaged fuzzy 
seeds, which are otherwise difficult to separate, ciould 
he removed during the soaking treatment. The method 
of acid delinting of cotton offers complete surface 
sterilization'**’* and facilitates the removal of immature, 
tlamagcd and ill—filled seeds during the subsequent 
washing and hjydration process. The w'ell-filled heavier 
seeds sink in water and can therefore be readily sepa- 
riiceiel fr'om the rest. Our results show that mereljy by 
keeping the delintcd seeds in water for an hour after 
washing away the acid would greatly reduce the sub- 
seciuent deterioration of seeds. No additional expendi¬ 
ture is involved and there is absolutely no technicil 
problem. It, however, remains to be seen whether 


the greater vigour of the treated seeds would also be 
reflected in the productivity, of the crop as has been 
observed with other materials^^’i2. 
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ZOOLOGICAL SURVEY OF INDIA 

WORKSHOP ON “TECHNIQUE IN PARASITOLOGY” HELD AT CALCUTTA ON JUNE 28 30, 1978 


A three-day Workshop on ‘Techniques in Parasito¬ 
logy” organized by the 2k)ological Survejy of India was 
inaugurated bjy Professor K. P. Sengupta, Director, 
Postgraduate Institute of Medicjal Eduqation and 
Rcseardh and Surgeon-Superintendent, P. G. Hospital, 
Calcutta. More tran twO' dozen papers were discussed with 
reference to diverse aspects involved in in vivo and in 
vitro techniques of protozoans, helminths, insect 
parasites as well as their hosts. ColleQtion teclitiiques 
of diffrent vectors of disease were also' emphasized as 


also the role of parasites as indicators of migration of 
hosts. 

This is the third workshop being conducted by the 
Zoological Survdy of India this iyear the earlier two 
being on 'Wild Life Ecology’ at Dehra Dun and on 
'Soil Micro-Arthropods^ at Calcutta. The Zoological 
Survey of India has planned a National Symposium on 
‘Ecology of Animal Populations’ from October 26th 
to 28th, 1978, at Calcutta. 
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QUALITATIVE ANALYSIS OF BINARY 
MIXTURES BY FLUORESCENCE 
POLARIZATION 

Fluorometry has been found to be an extreaiely 
sensitive technique in cJomparison with the absorption 
spectrometry for non destructive detec|tion of different 
components in a mixaire. But in cases where the emis¬ 
sion speqtra from different species overlap, this 
method does not work and more sophisticated tech¬ 
niques like 'selective modulation’t and ‘derivative lumi¬ 
nescence spear'ometry’2 have .to be used if prior sepa¬ 
ration is tO' be avoided. This note suggests an alterna¬ 
tive simple method for identifying the existence of 
eaqh component in a binary mixture by observing the 
polarization spectrum. 

In the present investigation, two binary mixtures 
(a) eosin and erythrosin (ckmc. ^ 4 X 10“^ g/cc!) and 
(i?) fluorescein and rose bengale (cone. 6X 
g/cc) in glycerine-water mixture (30-50% volume) 
are studied. The choice of gfyeerine-water mixture is 
to increase the value of percentage polarization which 
is generally low in aqueous solutions. The two 
domponents are mixed in suitable propoitions so that 
their fluorescence intensities are Comparable. The 
polarization of fluorescende for the mixtures as well as 
for the individual components are recorded at 30® C 
with an Amino Bowman Spectrbphoto-fluorometer 
using the relation^ : 


In order m excite both the components of the mixture 
siimultaneously, the excitation wavelengths chosen 
were (i) 490 nm for the mixture of eosin 6c erythrosin 
anjd (ii) 500 am for the mixture of fluorescein and 
rose bengale. Keeping the excitation* monochromator 
fixed, the emission monochromator was varied from 
510 nm to 570 nm and the percentage polarization 
for the mixture determined. The results obtained are 
shown in. Figs. 1 and 2 respectively. Similarly, the per¬ 
centage polarization for eosin, erythrosin, fluorescein, 
and rose bengale were also determined for the afore¬ 
said excitation wavelengths within the fluorescence 
band 510 nm-570 nm. The perebntage polarization 
in all the four cases did not change with the emission 
wavelength and was found to be constant with average 
values 12, 27, 6 and 10 respeaively. 

From Figs. 1 (A) and 2 (A) it is obvious that 
the fluorsecende emission curves for the mixtures are 
broad and the peaks are not resolved but the polari¬ 


zation spectra (Figs. IB & 2B) have two clear steps 
corresponding to each component in the mixture : 
(a) Between 520 nm-532 nm (average % polarisa¬ 
tion, 12*1) for the mixture of eosin and erythrosin 
(Fig. IB) and between 510-530 nm (average % 



^emi^sion (nml —•• 

Fig. 1 (A) Sc (B) Emission Spectrum and polari¬ 
zation spectrum for the binary mixture of eosin: aad 
erythrosin for ^ x — 490 nm. 



Fig. 2 (A) & (B) Emission Spectrum and polar] 
zation spectrum for the binary mixture of fluorescei. 
and rose bengale for ^ex = 500' nm. 
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polarization, 6) for the mixture of fluorescein and 
rose bengaie ( Fig. 2B). These mafir be due to the 
prctlominanr contribution from eosin and fluorescein 
rcspcerivcly. {h) Between 545 nm-570 nm (average 
% polarization, 16-5) for eosin^riythtosin mixture 
anil between 554 nm-570 nm (averag,e % polariza¬ 
tion, 9*5) for fluorescein-rbse bengale mixture. These 
correspond to contributiion from enythrosin and rose 
bc*n.iuiie respeqtively. Between 532 nm-545 nm 

(Pig. IB) and between 530 nm-550 nm (Fig. 2B), 
the variation in percentage polarization is due to the 
siituiltancous emission from both the species of the 
mixture. 

Thus the present work suggests the possibility of 
qualitative an'aljysis of binary mixtures by. the use of 
lluorcscencie polarization spectrum. This method can 
be extended to study the effect of aggregation of mole¬ 
cules at higher condentration^. 

Department of Physics and M. L. Pandya.*, 

Astrophysics, M. K. Machwe. 

Delhi University, 

Delhi 110 007. 

No7'ember 4, 1977. 
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STUDIES ON ELECTRICAL RESISTIVITY OF 
PALLADIUM-SILVER BIMETALLIC THIN FILMS 

Palladium and silver are completely missible in the 
solid statc^’". This enables the process of inter- 
diffusion between the layers of Pd and Ag even at 
250'' C. The mechanism as interdiffusion is exploited 
to prepare the bimetallic films of Pd and Ag by sand- 
wicJtcd evaporation in which a film of Ag is deposited 
between the Pd films. The present communication 
includes the method of preparation of samples and 
their electrical resistivity. 

TJic samples were prepared on clean glass substrates 
of 4x2 cm.^ by vacuum evaporation at less than 
10"‘^ Torr, using the conventional high vacuum system. 
The substrate was cleaned by a suitable detergent, 
rinsed with isopropyl alcohol and heated for 3 hours 
atlSO^C. 

In the sandwiched type of deposition, for preparing 
the Pd/Ag bimetallic films, the components were 
deposited in the order: Pd, Ag, Pd, from a tungsten 


uiament. 


- i:;acn nim oi Pd As Pd w c 

at 250^ C in a furnace until I^e 

stable value; thus indicating't^t i-: L'terd-r ' 

phenomenon had ceased Tt-e tH-kJ-; 

to., w„ a„ern,i« b>'d.L:. r 

roicrobalance. The bulk density assi!i4d ,o 
calculate the thickness of each metap. The percentaae 
concentration of Ag was determined from t^e 
wetghTs of each substance. The electrical rlS^ce 
Standard four probe metfod* at 
JUd K under atmospheric conditions. 

Figure shows the change cf resistance of the 
deposits with the annealing time. The interdiffcsion 
at the beginning is rapid and then beccroes almost 
Steady after 1 h of annealing. The \ajues of resisti¬ 
vity of some samples with different percentages of Ag 
by wt. are given in Table I. The thickness of the 
samples is nearly the same (-^ 800,4). 



Fig. 1. Change in resistance during annealing 
at 250° C, the thickness of Pd-Ag-Pd layers being 
in the order: 

(а) 235 A, 27 A and 493 A and 

(б) 570 A, 163 A and 46 A. 


Table I 

The values of resistivity of some samples with different 
percentage of silver by wt. 



% of Ag by wt. 

Resist hity in jx 


in Pd-Ag bimetallic 

ohm-cii 

- 

films 



3-0 

S2-62 

13-2 

63-90 

25*0 

59-34 

55-0 

^S-07 


The values of the resistivity are higher than 
those reported by Jacksen et al.^ The higher values 
of resistivity may be due to the formr.tion of oxide 
layer over the films which are heated in air. Further, 
as the films are taken out of vacuum for weighing 
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ciftcr the deposition of each layer, an ulttathin oxide 
layer m^y also be formed which may be an important 
factor in increasing the resistivity. 

Grateful thanks are due to Dr. P. C. Mahanta for 
the guidance and keen interest in this work and to the 
C.S.I.R. for the award of a Junior Research Fellow¬ 
ship during the tenure of this work. 

-Department of Physics, S. K. Saha. 

Gauhati University, 

Gauhati 781 014, A^sam, India, 

October 17, 1977. 
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STUDIES ON THE INSECTICIDAL AND 
ANTIMICROBIAL PROPERTIES OF SOME 
CARBAZOLE DERIVATIVES 

Carbazole derivatives ate biologically active display¬ 
ing antibacterial and antifungal activities^’2. These 
were synthesised by Borsche method^ and Japp-Klinge- 
mann reaction^. According to the Borsche’s modi¬ 
fied method of Fischer Indole Synthesis, the conden¬ 
sation of phenyl hydrazine hydrochloride with appro¬ 
priate cyclohexanone derivatives, in the presence of 
sodium acetate, yielded the corresponding hydra- 
zones, which on cychlisation in presence of aqueous 
sulphuric acid, afforded the corresponding tetra- 
hydrocarbazole derivatives (I, II, and III). The 
tetrahydrocarbazole derivatives, on chlroanil dehydro-» 
genation, furnished the appropriate carbzole derivatives 
(IV, VI and VII). Compound (V) was prepared in 
the same way, but the corresponding tetrahydrocarba-* 
zole had not been isolated in the pure state. 

Carbazole compounds were also prepared by Japp“ 
Klingemann reaction. The reaction of aniline hydro¬ 
chloride with 2 -hydroxymethylene cyclohexanone 
derivatives furnished the conesponding substituted 
hydrazones, which on indolisation in acidic medium 
afforded the corresponding 1 -oxo-l, 2 , 3 , 4 -tetrahydro- 
carbazole derivatives (VIII, IX and X). On Wolff- 
IGshner reduction (Huang-Minion modified method) 
the oxo-derivatives furnished the corresponding tetra- 
hydiocarbazole derivatives (I, II and III), which on 
chloramil dehydrogenation afforded carbazole deri¬ 
vatives (IV, VI and VII). 


Two carbazole alkaloids glycozolinc*’ (XI) and 
glycozolidine^’’’^ (Xll) were isolated fix m the rcoi- 
bark of Glycosmis pentapliylla (Retz.) DC. Glycozoline 
(XI) on demethylation by HBr furnished 3-methyl.6- 
hydroxy-carbazole'^ (XJJl) and glycozolidine on similar 
treatment furnished 2-methoxy-3-methyl-6-hydroxy- 
carbazole«’7 (XIV). 



(Ill) Ri = Ro = R 4 = H, R 3 - Me 



(IV) Ri -= Ro -- R.'j ^ H 

(V) R:2 =- E-s -- Ki H, Ri - Me 

(VJ) Ri - R3 R4 -- H, R2 Me 

(VII) Ri - R-> R^ H, Rs Me 

(XI) Ri - Ro FT, R 3 =- Me, R 4 - OMc 

(XU) Ri = H, R*. - R4 - OMc, R3 ^ Me 
(XIII) R^ - Ro - H, R3 - Me, R4 OH 
(XIV) Kj - H, R.> - OMe, R3 - Me, R.^ - OH 



(VIII) R. - R3 - R4 - H 

(IX) R, - Me, R3 - R4 - H 

(X) . R2 = R4- H, ' R3 - Me 


Insecticidal properties of these fourteen carbazole 
derivatives in comparison with DDT were studied by 
spraying directly 10 ml ethanolic solution of each 
compound at 0*5% concentration on house-flies 
(Musca domestica L.) collected in wire-cages. In a 
separate cage house-flies were sprayed with 10 mj 
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alcohol (^control). The cages were well ventilated; 
after 10 minutes food and water were supplied to the 
flies. After 24 hours the percentage of mortality was 
counted. Four leplications were made at each con¬ 
centration. All the experiments weie carried out at 
35 ± rc. 

Studies of the insecticidal properties reveal that the 
mortality of house-flies are highest in DDT (97%). 
Next to DDT we have the toxicity of tetrahydrocarba- 
zole (1), 2-methy! tetrahydiocarbazole (II) and 
3-methyl tctrahydrocarbazole (111) {ca. 84-3%). The 
toxicity of these tetrahydrocarbazole de’ivatives (I, 
n. 111) are greater tr.an those of the corresponding 
carbazole derivatives (IV, VI and VII). The tcxicity 
of (1), (11) and (111) are more or less the same. But 
the presence of oxo group jn 1-position of tetrahydro¬ 
carbazole derivatives diminishes their toxicit>. Of 
the 1-oxo-tetrahydro-deiivativcs, the toxicity of 
l-oxo-tetrahydrocarbazole (Vlll) > l-oxo-2-niethyl- 
tetrahydrocarbazole (IX) > l-oxo-3-methyl-tetra- 
hydroacarbazole (X). Carbazole (IV), 1-methyl carba¬ 
zole (V), 2-mcthyl carbazole (VI), 3-methyi carbazole 
(VII), glycozoUdine (Xll) and l-oxo-3-methyl-tetra- 
hydrocarbazole (X) have more or less the same degree 
of toxicity, bi t the toxicity of 2-methoxy-3-methyI- 
6-hydroxy carbazole (XIV) is much lower. Glycozo- 
line (XI) and 3-methy 1-6-hydroxy carbazole (XIII) 
have little or no toxicity. 

The glycozolidine (Xll) is toxic but glycozoline 
(XI) is not. Hence the introduction of another 
methoxy group in the 2-position of glycozolidine makes 
the resultant compound toxic. If the methoxy group 
at the 6-position of glycozolidine (Xll) be converted 
to hydroxy group, the resultant compound becomes 
less toxic. Moreover, the toxicity of carbazole deri¬ 
vatives is highly enhanced by the presence of partially 
reduced nucleus. 

The inhibitory effects of the ten synthetic carba¬ 
zole compounds (I to X) were studied against ten 
microbes, v/z., {ci) Microspontm gypseum., {b) Candida 
albicans, (c) Epldevmophyton fioccusam, (cl) Tricophyton 
rubnm, (e) Alteniaria solani, (/) Aspergillus niger, 
{g) Helmintliosporiiim sativum, (h) Curvularia limata, 
(/) Escherichia coli and Q) Staphylococcus aureus by 
agar diffusion method. The agar medium was at 
first inoculated with a 24 h. old culture of the test orga¬ 
nism. Filter paper discs (6 mm dia) saturated 
with the solution of the carbazole derivatives (10 mg/ 
ml) in ethanol were placed on the agar plate. The 
zones of inhibition around the discs were measured 
after an incubation period of 24 hours at 35° i 1°C. 
The antimicrcbidl activity of 'the carbazole deriva¬ 
tives was measured fiom the zone of inhibition. 

Though carbazole (IV) has no pronounced activity 
on microbes, the presence, of methyl group in the 
1-positicn of the carbazole nucleus enhances its acti- 

Curr. Sci.—4 


vity. But the methyl group at the 2 or 3 positions 
of the carbazole nucleus does not enhance its activity 
to a marked extent,/.e., (V) is active on the microbes 
but not (VI) and (VII). Tetrahydrocarbazoles (I, II 
and III) (particub.rly III), show pronounced acti¬ 
vity. But the presence of oxo group in the 1-position 
of the 2-methyl and 3-methyI tetrahydrccHxbazole 
derivatives decreases their activity in comparison to 
that of 2-methyl and 3-methyl tetrahydrocarbazole 
derivatives. 

These investigations clearly show that tetrahydro¬ 
carbazoles (I, II, III and Vlll) are not only toxic 
to house-flies, but also have ant fungal and antibacterial 
activities. Generally, insecticidal properties are en¬ 
hanced due to the pressence of partially reduced hetero¬ 
cyclic mciety, but at the same time the fungicidal' 
properties are reduced. But in the case of the above 
carbazole derivatives it is seen that due to the presence 
of partially reduced moiety both the insecticidal and 
antimicrohial properties are enhanced. 

Our thanks are due to Dr. A. N. Chatterjee and 
to Dr. (Mrs.) A. Chandra, Department of Microbiology, 
Bose Institute, Calcutta, fcr giving the specimen of 
some of the micro-organisms. The help rendered by 
Dr. K. K. Datta and Sri M. Choudhuiy of P.M. 
Hospital, Santiniketan, is also gratefully acknowledged. 
Thanks are due to CSIR and UGC, New Delhi, for 
Junior Research Fellowships, to D. N. C. and S. K. B. 
respectively, and also to UGC for financial assistance 
to the senior author (B. P. D.). 

Department of Chemistry, D. N. Chowdhury. 

Visva-Bharati, S. K. Basak. 

Santiniketan, October 17,1977. B. P. Das*. 
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SYNTHESIS OF NEW ANTICOAGULANTS AS 
RODENTICIDES AND IHEIR TOXICITY 
AGAINST BLACK RAT (RATTUS RATTUS LIN.) 

Introduction 

The advent of anticoagulant rodenticides in 1950 
marked a turning point in rodent control strategy as 
i' offered three main advantages, such as bait being 
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reidily acceptable to rats, preparation and use being 
less fiazirdous and non-development of bait shyness, 
a serious drawback in conventional poisons. The 
majority of the anticoagulants in use at the present 
time are either hydroxycoumarin derivatives or 
indandiones. 

No work appears to have been done in India on 
the developnaent of new rodenticides. However, an 
attempt was made to restructure some of the known 
anticoagulants with a view to improving their rodenti- 
cidal value. The present investigation describes the 
synthesis of three hydroxycoumarin compounds (anti¬ 
coagulants) as rodenticides and the effect of their 
toxicity on black rat (Raitus rattus). 

Experimental 

NMR spectra were recorded on varian 
instrument using TMS as an internal reference. The 
chemical shifts are expressed in r units while J values 
in Hz and are compatible with the assigned structures. 
The compounds were checked by IR on Perkin-Elmer 
137 infracord. Melting points are uncorrected. 
The homogeneity of the compounds was checked by 
TLC on silica gel plates. 

I. 3, A-Cyclohepteno- 6 -n-propyUl'■hydroxycoumarin (/, R) 

A mixture of 2 -caibethoxycycloheptanonei (0*011 
mol.), 2-4-dihydroxy-72-propylbenzene (0*01 mol.), 
phosphorus oxychloride (2 ml) and dry benzene 
(40 ml) was kept for 24 hours. The solvent was 
removed in vacuo, the residue was triturated with 
water filtered and crystallised from benzene (yield— 
60 %)Jm.P. 180°, IR (.KBr) 3200 (bh, OH), 2930, 2850 
(C-H stretching), 1680 (C = O, unsaturated lactone) 
1620, 1605, 1570 (C=C, Ar), 1400, 1310, 1.235, 1170, 
1145*(0-H bending and C-0 stretching), 1275, 1255 
twisting and wagging C-H and 850cm'i (substituted 
benzene) NMR (CDCL-a 4-TFA); 1-05 (bs, 1, OH), 
2-77 (s, 1, 3*16 (S, 1, H-8), 7*00-7-70 (m,4, 

H-3' and H-7'), 7*37 (t, J = 7*0 Hz, 2, CH- 2 , Ar), 

8- 0-8*80 (m, 8, CH-o, CHa, H-4', H-5' and H-6'), 

9- 07 (t, J =7*0,3, CH2-'CH-3). 

Anal. Found C, 75*2, H, 7*52, C 17 H 20 O 3 calculated 
C, 75,* H, 7-35%. 

II. 3 ^A-Cyclohepteno- 6 -r\-butyl-l-hydroxycoumarin (//,R) 
It was prepared by following the procedure described 

above for I,R and crystallised from alcohol, (yield 
65°/) MP. 155°, IR (KBr) 3300, 2930, 2850, 1675, 
1620’ 1605, 1575, 1410, 1320, 1255, 1225, 1170, 1.145, 
1120* IO 7 O and 850 cm-^ NMR (CDCIo 4-TFA), 
2-39*(bs, 1, OH), 2*80 (s, 1, H-5), 3-18 (s, 1, H-8), 
6*90-7-50 (m, 6, CH- 2 , Ar, H-3' and H-.7^), 
7.90-8-80 1^5 CH- 2 , —CH -2 CHs) H- 4 ', H~ 5 ' 

and H-6')9-l (t, J=7*0, 3, CH 2 CH-a). 

Anal Found: C, 75*81; H, 8-0 QsHosOa requires: 
C, 75-52 ; H, 7-69 %. 


Ill. 3,4- Cyclohepteno- 6 -isopentyl- 7 -hydroxycoumc rin 

{Ilh R) 

A mixture of 2 -carbethoxycycIohcptanane (G* 0 il 
mol.), 2, 4-dihydroxy isopentylbcnzcnc“ (0-0 1 m]), 
POC13 (2 ml) and dry benzene (40 ml) on keeping 
at room temperature for 24 hours and usual Wkik 
up yielded Ill (60 %). It was crystallised from ale. 
M.P. 185°, IR(KBr) 3350 , 2950 , 29 0 0 , 2850, 1670, 
1610, 1260, 1180, 1165, 860 and 775 enr/ 1\MR 
(CDCI 3 -h DMSO-d 6 ), 2*70 (s, 1, H-5), 3*20 (s, 1, 
H- 8 ) 6*90-7*50 (m, 6 , ArCH-., IT 3' and H-7'), 
8*10-8*80 [m, 9, CH-o, Ci/(CHa)^, H-4^ H-5'aid 
H- 6 '], 0*9 [d, J = 6*06, CPI (CH-:,)^]. 

Anal Found; C, 75*85, H, 8*12 Cj^lTiOa requires 
C, 76 and PI, 8*0%. 

The black rats (Rattus rattus) were trapped and 
kept in individual cages. Rats were fed on w.i cat 
flour and water was given ad libiiiun for 3-4 days, 

Preparation of bait 

For the preparation of 100 g bait, 0*25 g of hydre xy- 
coumarin compound was thorouglrly mixed with 
99*75 g of the base (94*74 g semolina, 3 g of powdered 
sugar and 2 g of groundnut oil). Similarly, ti c bait 
of each hydroxycoumarin compound was preprred 
at different ccncentrations, viz., 0*25, 0*5, 1*0 and 
2 %. 

Water and poison bait were rcplcnisiicd every day 
and the bait intake was observed daily. The data on 
the number of rats used in cacJi experiment, average 
body weight, mortality per cent, time Uiken for death, 
consumption of bait intake per ral/duy and consump¬ 
tion of posion/kg body weight arc given in Table i. 
The conclusions were drawn on the mean results of 
10 rats used in each experiment. 

Results and Discussion 

It is clear from Table 1 that all the hydroxy ccumariu 
compounds, I, 11 and III at concentraticns of 6*25, 
0*5, 1*0 and 2% were found toxic agajnsl rats, but 
100 % mortality of rats was not acJ ieved with any of 
the compounds. However, eacJi compound at 2 % 
concetration gave 50% moi-talily of the n ts wiUi the 
mortality occurring after an aven' gc of 20 days with 
an average bait intake of 5 gm each with 1, JI and 111. 
This period of mortality seems to be longer than 
the known anticoagulants since only 50/ mortality 
of rats was achieved after 20 days. 

It has been observed in tlds investigation that the 
rats continue to consume the bait irrespective of the 
concentrations of the compound. In the case of 
I compound, at 0*25, 0*50, 1*0 and 2% concentration 
the poison/kg. body weight consumed in milli¬ 
gram was 5208, 6225, 7881 and 12772 respectively. 
Similar results were observed in II, and 111 com¬ 
pounds as shown in Table I. However, ail the 
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dioxau-water mixture containing 15% (v/v) of dioxan 
which was purified by the method of VogelSodium 
perchlorate was added to maintain a constant ionic 
strength The titrations were carried out 

at 25i:0‘l°C in a nitrogen atmosphere. 

The following solutions were titrated potentio- 
metrically against standard carbonate-free sodium 
hydroxide solution (1*03 M), keeping the total volume 
as 40 ml. 

(i) 5ml of (0*16 M) HClO^ + Sml of (0-64M) 

NaClO.jt 4- 30 ml of dioxan. 

(ii) 5nil of (0-16M) HCIO, 4 - 5 ml of (0-64M) 

NaCIO.t -)- a requisite amount of the reagent 
accurately weighed to give0-0C4M reagent 
concentration in the final solution 4 - 30ml 
of dioxan. 

(iii) 5 ml of (0-64 M) NaC 104 - 5 ml of (0*008 M) 

metal salt solution in (0-16M) HCIO 4 4" 
a requisite amount of the reagent accurately 
weighed to give 0*C04M reagent concentra¬ 
tion in the final solution + 30 ml of dioxan. 

The experimental method of Irving and Rossotti^ 
was applied to determine the values of n and pL. 
Results and Discussion 

In the ligand it is the chelated phenolic ‘ OH ’ group 
which takes part in the complex formation and the 
proton is replaced from it by metal ions during chela¬ 
tion. Since only one proton per ligand molecule is 
liberated during complexation, Y, the number of disso¬ 
ciable protons attached to each ligand molecule is one. 



Fig. 1. Meial-ligand systems of 2-Hydrox>-l- 
NapthaIidene-2', 5"-Diniethoxyanoline. Formation 
curves. 


The h Vi*. pL plots (Fig, 1) indicate the formation of 
1 :1 complexes for all four metal ions. Cir+ forms 1 :2 
complexes as. well while Zn-+ shows a tendency to form 
J : 2 complexes. Log Ki and log values were 
determined by the half integral method. The values 


so obtained agree well with those evaluated from the 
straight line plots of log n/(l —n) against pL(Fig. 2 ). 
The most representative values are recorded in Table 1. 



Fig. 2. 2- Hydroxy-1 -Naphthalidcnc-2',5'-Dimethoxy- 
anilinc. 

Table 1 


Stepwise stability constants of various complexes 



^ = 25^< 

C 


Cations 


Cu-”>- 

Ni--'- Co--'- Zir-'- 

log K 4 

9*66 

8*95 

5*60 5*39 5*80 

log Ki 

2*20 

6*90 

• 


Regarding the order of stability of the metal chelates 
it would be relevant to mention here that in their 
attempt to place zinc in the Irving and Williams ordcr^ 
Murakami studied the metal complexes of cate¬ 

chol derivatives for the bivalent transition metal series 
and found the stability order to follow the sequence: 

Mg < Co ^ Ni < Zn < Cu 

This order has also been observed in the present 
study. Johnston and Ffeiser^ attribute the lower 
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value of nickel to steric hindrance which prevents 
the formation of a square planar structure. 

The authors wish to thank Dr. D. G. Vartak, 
B.A.R.C., Bombay and Dr. R. A. Kulkarni Principal, 
Ramnarain Ruia College, Bombay, for their valuable 
suggestions and continuous encouragement. 

Depai'tment of Chemistry, M. S. Mayad£0. 

Ramnarain Ruia College, S. H. Hussain. 

Matunga, Bombay-400 019, 

December 16, 1977. 
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DETERMINATION OF MICRO AMOUNTS OF 
BROMATE COLORIMETRICALLY USING 
RESACETOPHENONE OXIME- 
AN INDIRECT METHOD 

It is reported that ferric iron reacts quantitatively 
with resacetophenone oxime in slightly acidic solu¬ 
tions giving a purple colored soluble complex of 
considerable stability^-^. The reactivity between 
ferrous iron and potassium bromate coupled with 
the fact mentioned above is employed to develop a 
colorimetric procedure for the determination of micro- 
amounts of bromate. The results obtained arc 
presented in this communication. Since thiocyanate 
reacts with ferric iron giving deep red colour, the 
studies are also repeated with thiocyanate for the pur¬ 
pose of comparison. The results obtained with the 
oxime as well as thiocyanate are presented in Fig. 1. 

The standard deviation, molar absorptivity and 
Sandell sensitivity'* are 9*3 x 1 ()"•'*, 9-5 x 1()‘*“ lit. 
mole~i cm--^ 5*9 x lO-- f^gm/cm-; 5*1 x 10“^, 

2*1 X 10+^ lit. mole“^ cm-^, 2*6 X 10~-/x gm/cm- 
respectively for the oximate and thiocyanate complexes. 
Even though satisfactory results are obtained with 
thiocyanate, the method employing the resacetophenone 
oxime is preferred in view of the fact that iron(Ill) 
forms complexes of different composition depending 
upon thiocyanate concentration^ 

Reagents 

Reacetophenone oxime is prepared by the standard 
procedure^^’L All other chemicals used are of A.R. 
Grade. 


Recommended Procedure 

2*5 ml of iron(II) solution (0*1 M) in sulphuric 
acid (0*03 M) is pipetted out into each of 25 ml volu¬ 
metric flasks containing different aliquots of bromate 
solution (0*05 mg/ml). About 20 to 30 minutes are 
allowed to make sure that the oxidation of iron(II) 
is complete. Then 2*5 ml of the oxime solution 
(0*1 M) is added to each of the flasks and the contents 
are made up to the mark. Absorbances of the solu¬ 
tions arc measured at 500 nm using water as blank. 



Similar procedure is adopted for ferric thiocyanate 
method. The acid concentration is maintained at 
0-08 M. Absorbance measurements arc however 
carried out at 450 nm. 

Effect of Acidity 

In the oximate method, the color intensity decreases 
with the increase of acid concentration. Lower acid 
concentrations though improved the color inteoisity, 
are undesirable since minimum acidity is required to 
suppress hydrolysis and to facilitate the oxidation of 
iron(ll). Hence the optimum overall concentration 
is to be maintained at 0*003 M. 

Interferences 

Ca“*‘ , Mg- ', Na"' , K-‘ nitrate, chloride, bromide did 
not ‘interfere even when present in large excess. 

The method is simple and rapid compared to the 
colorimetric methods reported in literature^* for the 
determination of bormate employing organic reagents, 
such as methyl orange, phenol red, fluorescein, etc. 
Reagents like methyl orange, methyl red suffer from 
the drawback that they ate acid-base sensitive. The 
other reagents are either less sensitive or suffer from 
other defects {he. cit). 

Moreover, the present method is very sensitive 
since the redox reaction involved between iron(n) and 
bromate is a multi-electron process. 
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MECHANISM OF THE SYNERGISTIC EFFECT 
IN THE ANION EXCHANGE UPTAKE OF 
Co(ll) IN MIXED SOLVENT MEDIA 

The anion exchange adsorption of cobalt (JJ) 
chloiocomplex in mixed solvent media is compared 
with the solubilit> data and spectral data of quater¬ 
nary ammonium chlorocoinplex of cobalt (11) and the 
similarity is pointed out. 

The anion exchange adsorption of cobalt(ll) at a 
lower hydrochloric acid concentration in mixed solvent 
media has been reported by the authorsh The present 
studies have been carried out to understand the mecha¬ 
nism of the synergistic effect. • 

Ryan“ in his studies of the species involved in the 
anion exchange adsorption of quadrivalent nitrates 
Pu (NOa)- and U (NOglT compared their anion 
exchange adsorption of these complexes with the solu¬ 
bility data. He found that a marked similarity exists 
between the anion exchange of these metal complexes 
and the solubility of the quaternary ammonium salts 
of these complexes. 

Kraus and Michelsoff^ determined the solubility of 
tetraniethyi ammonium and benzyl trimethyl ammonium 
chloroaurate in hydrochloric acid and litihum chloride 
and found that the solubilities of these are remine- 
scent of anion exchange behaviour of gold in these 
media. 
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In the light of above observations, it is considered 
worthwhile to examine the anion exchange uptake of 
cobalt from acetone-alcohol mixtures of different 
compositions in terms of solubility and spectral data. 

Experimental 

Preparation and Analysis of the complex: 

Phenyl trimethyl ammonium chloride and anhydrous 
cobalt(II) chloride dissolved in alcohol are mixed in 
the ratio of 2:1 and HCJ vapours are passed through 
this mixture while the solution is cooled. A blue 
crystalline precipitate separated on further cooling 
which is finally recrystallised from the ethanol, dried 
under vacuum and analysed (mp 208'"C). 



c 

H 

CO 3 O, 

Fo Lind 

45-59 

6-18 

0-53 

Required for 




(CeH, (CH3),N). 
CoCf, 

45-68 

5-90 

0-55 


The cobalt and the chloride ratios are determined 
by the volumetric method using EDTA and by Vol- 
hard's method respectively. The Cl/Co ratio is found 
to be 4. 

Solubility determination : 

About 1 g of (phenyl tremethyl amnioniLim )2 CoCIi 
complex is shaken with JO ml portion of the 85% 
mixture of acetone and ethyl alcohol containing J ‘5 M 
hydrochloric acid in a stoppered flask for one hour. 
After allowing the solid to settle down an aliquot of 
the clear supernatent liquid is taken out and the coball 
content is estimated colorinieticalJy with Nitroso-R- 
Salt on a Hilger Spekker Absorptiometer using 520 
nm colour filter. The solubility determinations in 
different acetone-ethanol mixtures are repeated until 
reproduceable values are obtained. 

Ion exchange distribution coefficients (K^) were 
determined as alread> published^ 

Spectral dat..; 

Spectra of the complex in mixed solvent media arc 
taken on a Unicam SP 600 spectrophotometer. 

Results and Discussion 

The plot of the solubility of the cobalt complex in 
solvents of different compositions nioje fraction 
of acetone is given in Fig. 1. In the same figure 
the 1/Kjj values of cobalt on the anion exchange resin 
as a function of solvent composition are also plotted. 
It can be seen that the curves show a trend similar to 
that observed by Ryan- in the case of actinide nitra- 
tocomplexes in aqueous media. 

The spectra of the complex in solvents of different 
compositions (Fig. 2) indicate that the e values axe 
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Big. 1. G>mparisoQ of anion. exchange behaviour' 
of Co (II) with the solubility and spectral data of the 
cobalt (11) domplex. 

-- P'uJir alcoholf 

0 -© 0,21 mok fracfron of Qce.woc. 

•-• 0A4 mole fraction of acetone. 

Of-0»7o molcfvoc^ton of acetone. 



Fig. 2. Absorption spectra of Cofll) in orgianic 
solvent media. 
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greater in the mixed solvent media than in the indi¬ 
vidual solvents. The peak at 690 nm has been assigned 
to CoCi^ species by Fine^. A plot of j/c value at 
this wave length as a function of solvent composition 
(Fig. 1.) also shows a trend similar to the solubility 
plot. It is thus possible to conclude the synergitic 
effect is due to the enhanced formation of CcCl“ 
in mixed solvent media as a result of structural changes 
of the medium arising from solvent-solvent inter¬ 
actions. 

Department of Chemistry, J. Subrahmanyam. 

Andhra University, M. N, Sastrt. 

Visakhapatnam-530003, 

December 26, 1977. 
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A METHOD FOR FRACTIONATION OF 
BUFFALO SPERMATOZOA SUITABLE FOR 
THE STUDY OF FRUCTOSE METABOLISM 

Two different methods for fractionation of buffalo 
spermatozoa into head, midpiece and tail have' been 
described ealier which essentially require different 
m>lar concentrations of sucrose either separately or 
in the form of a gradient as the separation mediumL- 
and are satisfactory for the assay of various enzymes 
in -the different fractions^. However, both the tech¬ 
niques of fractionation were found to be unsuitable 
for the estimation of fructolysis in spermatozoal frac¬ 
tions and also such enzymes where the end product 
of the assay was fructose or glucose. Even repeated 
washings of the heads and midpiece fraction with 
distilled water or phosphate buffer did not eliminate 
the trace of sucrose present in the fraction. 

Approximately 2 ml of freshly ' collected buffalo 
semen was centrifuged at 1400 x g for 10 minutes. 
The seminal plasma was decanted. The sperm pack 
was resuspended in an equal volume of distilled water 
and centrifuged again for 10 minutes at 1400 x g. 
This procedure was repeated twice. The washed sperm 
pack was diluted 3 fold with distilled water and disinte¬ 
grated with the aid of vibronics ultrasonicator (model 
VPL-Pi) for 60 seconds at a frequency of 25 kilocycles 
per second. The ultrasonicated sample was centri¬ 
fuged at 2000 X g for 10 minutes in a refrigerated 
centrifuge. The supernatant was carefully drawn 
with the aid of a pasteur pipette. The -supernatant 
comprised of tails which were fragmented • almost to 
colloidal dimensions and its morphological-entity was 
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lose. The sediment which comprised of the head 
and midpiece fractions was washed twice with distilled 
water and further subjected to ultrasonication for a 
period of 15 seconds. 

The ultrasonicated sample was layered on (1) M/15 
phosphate buffer, pH 7*0, (2) M/50 phosphate buffer, 
pH 7-0, (3) seminal plasma of the same sample. 

The samples were centrifuged at 250 x g for 3 
minutes. In the case of M/15 and M/50 phosphate 
buffer a broad layer was found in the medium and 
sizable amounts settled in the form of pellet. The 
layer was carefully removed with a pasteur pipette. 
Microscopical examination revealed that this layer 
comprised of midpieces while the pellet consisted of 
heads. There was considerable shrinkage in the 
structure of the midpiece and the heads. The possi¬ 
bility of shrinkage of the heads and midpieces due to 
the release o intracellular constituents as a result of 
hyperosmo^i Ity is ruled out since M/15 or M/50 
phosphate buffer was able to maintain the normal 
morphology and viability of the neat semen. The 
cross contamination between the head and midpiece 
was about 10%. 

In the experiments with seminal plasma, all experi¬ 
mental conditions remained the same as described for 
the phosphate buffers with the exception that the sus¬ 
pending material was seminal plasma of the same sample. 
A distinct and sharp layer was formed which com¬ 
prised of midpieces and a sizable amount settled down 
at the bottom consisting of heads. The normal 
morphology of the midpieces and heads was maintained 
and the cross contamination was approximately 5%. 
In subsequent experiments it was observed that the 
seminal plasma of other buffalo bulls or even bulls 
could also b# used as suspending medium without 
altering the morphology of the heads and mid¬ 
pieces. 
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PREMNOLAL, A NEW AROMATIC 
BISNORDITERPENE FROM PREMNA 
LATIFOLIA ROXB. 

The 7j-hexane extract of dry root bark of Premna lati- 
folia Roxb. (Verbenaceae) gave on chromatography 
over silica gel a light lemon yellow compound (I), 


m.p. 135-135-5"; molecular formula, CigHo^Os i 
M', 288); I- 67-5" (c, 1-0, CHCy. It 

found to dissolve slowly in aqueous alkali giving 
orange yellow solution and gave a green ferric co: 
in alcohol which turns yellow quickly, indicating 
presence of /;-hydroxy phenolic function. On ac 
lation, it formed a mixture of three acetates, sepan 
by chromatography over silica gel, (a) nion.-^ace 
(II), m.p. 144-145'’ (CosHaoC.,); (h) diacetate ( 
m.p. 147-148(CooHaaOr.) and (c) tetraacetate ( 
m.p. 137° (Ca^HgiOg) Meth>lation using dime 
sulphate in presence of anhydroLis potassinni carboi 
in boiling benzene >ieldcd a mixture of monome 
ether (V), m.p. 145" (Cij,Ho,;0;,) and dimethyl e 
(VI), liq. (CaoHogOa). Jt also formed a 2, 4-dini 
phenylhydrazone, m.p, 254'' (Cj,jN.j) indica 
the presence of carbonyl function. The compo 
is named ‘premnolal’ and its spectral characteris 
are: U.V. b) in cyclohexane or etha 

208 (3-69), 236 (4*14), 288 (4-16); in ethanol + 
drop of 10% aq. NaOH. 220 (4*74), 252 (4*30), 
(3-99) and no change with trace of HCl; I.R. \ 
cm-i 3550 (- OH), 3180 - 3120 (- OH, chelat 
1665,1 650sh (o-hydroxyaryl aldehyde), 1385, 1360 ( 
dimethyl and in KBr, 1560 (aromatic) arid N 
(XL-100 spectrum in CCl,, (3) 0 • 93, 0 • 96, I • 31 (singl 
each 3H, 3 x ter. C// 3 ), 2*79 (dd, J • 8 , 4 Hz, 
CHi), 3-22 {dm, J =- 12*5 Hz, 1 H), 5*84 (v, -1 
disappeared with D.^O), 6*69 (s, Ar~//), 9* 6'9 (v, -Cj 
and 10*79 {s, chelated-O/f, disappeared with D 
in addition there weic signals which appeared in 
methylene region between 1-2(5 integrating to e 
protons. 

From the data presented above, the constitu 
of premnolal has been deduced as tricyclic ditcr] 
with aromatic ring-C and C*16' and C*17 miss 
while C*15 is present as formyl group, Th( 
hydroxy phenolic function has been indicated 
transient green ferric colour, besides negative Lei 
mann and Gibbs^ tests for a free p-position to hydre 
The U.V. absorption bands at 288 nin in neutral 
305 nm in alkaline solutions arc well within the li: 
of values of substituted benzaldchydcs calcula 
on the basis of two ring residues in m and y?-posit 
and two hydroxyls in o and m-positions and this 
precludes a /?-hydroxyaldehyclc system which 
expected to produce a larger red shift on passingf 
neutral to alkaline medium. Further, hydroxyl f 
tion at 1.1 position is indicated by the appearance' 
single proton singal at 3*22 8 assignable to U- 
This leaves 12 and 13 positions for tJic formyl gr< 
and the latter is preferred assuming an unrearrai 
diterpene system, which is further substantiated 
the stpdy of I.R. and NMR spectra of the at 
derivatives'. The stereochemistry of premnolal 
derived by the comparison of its dextro rotation' 
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derivatives of abeitatrieiie of 5a: 10/3 normal confi¬ 
guration at the AB ring jimction^-^ Thus pi'emnolal 
can be represented as 13-forniyl-lI, 14-dihydroxy- 
podocarpa-8, U, 13-triene (1). 


6-69 



Premnola] on acetylation using acetic anhydride 
saturated with dry hydrogen chloride in presence of 
zinc amalgam at 0° gave two acetates: premnol diace¬ 
tate (VIl), m.p. 132-*132*5^ (CooHaoO^) and 15- 
ace to xypremno I diacetate (Vlll), liq. (C24H330<f). VJl 
was also prepared from premnola! by the secjuence of 
reactions: reduction with sodium borohydride, tosy- 
lation, reduction using LAH followed by acetylation, 
and VIII by reduction with borohydride and acetyla¬ 
tion. The structures of all the derivatives of I, assigned, 
are supported by their spectral data and analysis. 
The mass fragmentation pattern of premnolal (I) as 
well as premnol diacetate (Vlll) agreed well with the 
results for aromatic diterpenes of podocarpa-8, 11 
13-triene system published by Enzell etal} and consis¬ 
tent with the structures assigned. The reactions of 
premnolal are summarised in the following chart. 



{If Premnolal provides the first example of naturally 
occurring aromatic tricyclic diterpenes in which the 


isopropyl group is degraded to formyl in 13 position 
which might involve dealkylation and formylation or 
direct oxidative mechanism. Fuller details will be 
published elsewhere. - 
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LIPOGENIC ACTION OF CYCLIC AMP 
IN VITRO 

Blecher^ observed a stimulatory action of high, con¬ 
centrations (10 mM) of dibiityril adenosine 3', 5' 
cyclic monophosphate on lipogenesis from glucose 
in fact cell suspensions in vitro. In contrast, an in 
vitro lipolytic action of exogenous adenosine 3\ S' 
cyclic monophosphate (cyclic AMP) had also been 
demonstrated^. I had noted lipogenic effect of cyclic 
AMP on the rat epididymal adipose tissue (EAT) 
segments in vitro. The results, along with the possi¬ 
bility of glycolytic kinases being a locus of lipogenic 
action of cyclic AMP in vitro are presented. 

Results and Discussion 

Details of experimental conditions /for lipogenic 
studies and enzyme assays are described already^. 
In presence of 1 mM cyclic AMP, adipose tissue 
segments exhibited statistically'significant higher (75% 
and 62%) lipogenic capacity (Fig. 1). 5'-adenosine 
monophosphate (5' AMP) lacked such a stimulatory 
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effect. As low as O-l niM cyclic AMP could effec¬ 
tively stimulate lipogenesis (Fig. 2). Increasing the 
cyclic AMP concentration beyond 1 niM (which gave 
optimal stimulation) to 5 mM resulted in less stimu¬ 
lation. Again, 5' AMP failed at all concentrations 
tested. The lipogenic effect of cyclic AMP was obser¬ 
vable in presence of bovine serum albumin also. 
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Fig. 1. Effect of cyclic AMP and 5' AMP on the 
incorporation of (U-^*C) glucose in to fatty acids by 
male albino rat EAT in vitro. 

50 mg adipose tissuq segments were incubated in 
1 ml of Krebs-Ringer Bicarbonate buffer, pH 7-4 
containing 0-3 ft Ci of (U-^^C) glucose (2*77 .umoles) 
without or with 1 mM cyclic AMP or 1 mM 5' AMP 
for 1 hr at 37^ C. Control values were taken as 100 
and the results expressed accordingly. Histograms 
show the mean and the bars S.E.M. Figures in paran- 
theses represent number of observations. 



amp and 5' AMP on lipogenesis. 

Experimental conditions were the same as given 

imder Fig. 1. Results shown as ■-■ 

and #-• represent effect 

of different concentrations of cyclic AMP in separate 

experiments, 1, 2 and 3 respectively, x-x 

represents lipogenesis measured in presence of different 
concentrations of 5^ AMP. 


The above results are in general agreement with 
previous reports about dibutyryl derivative of cyclic 
AM;p^’*. It is known that adipose. tissue phospho- 
fructokinase can be activated by 2 micro moles per 


ml. of cyclic AMP^'^and tliis enzyme is a rate-regulating 
step in glyc ’lysis^ Also, the nucleotide stimulated and 
inhibited glucose oxidation by dog thyroid homo¬ 
genates at lower and higjicr doses rcspecti,vel>h Per¬ 
haps a critical and narrow intracellular concentration 
range of cyclic AMP could bring about lipogenesis 
or lipolysis depending on its level'^^ However, the 
relative proportion of free (active) cyclic AMP to 
bound (reservoir) cyclic AMP^ differential rates of 
glucose oxidation and re-esterification at various con¬ 
centrations could also be important. 

What is the mechanism by which cyclic AMP could 
stimulate lipogenesis ? Cyclic AMP is known to influ¬ 
ence the activities of many enzymes-h Since the conver¬ 
sion of glucose to fatty acids was the parameter 
measured, cyclic AMP cotild have activated 
hexo kinase phosphefructokinase and pyruvatekinase 
the rate-regulatory enzymes of glycolysis. These 
enzymes are kinases of low activity and are almost 
irreversible. In preliminary experiments, 105,000 
X g supernatants from EAT homogenates incubated 
with im M cyclic AMP for 10 min. at 37° had specific 
activities of 19*2, 14*8 and 71*7 when the kinases 
were assayed (controls: 8 * 7, 7 * 0 and 43 * J respectiveb). 
It is of interest to note that secondary sex tissues of 
rats injected with cyclic AMP have also exhibited 
higher activities of these kinases^^'^". Cyclic AMp 
does not seem directly to influence the activities of 
hexokinase and pyruvatekinase. CycIid AMP is known 
to bind and modulate the activity of phosphofurto- 
kinase^^’^’*^ the limiting eiizyme in glycolysis. Stimu¬ 
lation of phosphofructokinase alone could result in 
the lowering of glLicose-6-phosphate levels and eleva¬ 
tion of fructose-1, 6-diphosphate levels, leading to 
higher activities of hexokinase and pyruvatekinase 
respectively. Hence, synchronised higher activities 
of the three kinases could lead to increased rate of 
glucose utilisation and provide a liberal supply of 
precursors for lipogenesis. Thus, a coherant “pull 
and push ” mechanism- may be operative, facilitating a 
faster rate of lipogenesis from glucose in cyclic AMP 
treated EAT segments in vitro. 
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THE EFFECT OF VARYING THE POLARITY OF 
THE SOLVENT ON THE RATE OF CHLORINE- 
ADDITION TO OLEFINS 

CKLORiNE-addition to olefins in a rnoderately polar 
solvent such as acetic acid is an electrophilic reaction 
involving neutral molecules of olefin and chlorine as 
the reactive speciesh The reaction is thus a typical 
exaniple of a dipole-dipole reaction. The kinetics of 
this reaction in acetic acid has been recently investi¬ 
gated by adopting an experimental technique developed 
earlier in this laboratory for the chlorinacion of aromatic 
conipounds“’'h The significant achievement in these 
investigations was the fact that the loss of chlorine 
due to volatility during a kinetic run was extremely 
low (less than 1%), an accuracy not achieved hitherto 
by earlier workers. Due to this new experimental 
technique, accurate kinetic and Arrhenius parameters 
could be evaluated, in this communication, the effect 
of increasing the polarity of the solvent (by the addi¬ 
tion of water) on the rate of the reaction is reported. 
It is also shown that an empirical equation, first proposed 
by Seshadri and Ganesan-^ for a dipole-dipole reaction 
in solvents of varying polarity, is applicable in the 
present case. 

The kinetics of chlorine-addition to butyl acrylate 
was studied in various acetic acid-water binary mixed 
solvents (water content being 0, 5, 10, 15, 20 and 25% 


by volume) at 26‘" C. For each solvent the second 
order rate constant (kz) was evaluated by using the 
integrated rate equation 

log {h {a — .v)/fl {b — A*)} — {k-i {a ~ /))/2*303} t 

as described in the earlier paper-. It was found that 
kz increased with increasing water-contenr (or dielectric 
constant) of the medium. This trend shows that the 
activated complex formed during the reaction is more 
polar than the reactants^’®. 


0 O-Z 0.4. 0-6 



(D-iy(2D-i-D 

Fig. 1. Chlorine-addition to butyl acrylate in acetic 
acid-water mixed solvents at 26° C. A. Plot of log 
k. against (D ~ 1)/(2D + 1). B. Plot of log A '2 
against p. 

Figure 1 shows plots connecting k^ and the solvent 
properties. The plot of log kz against (D — 1)/ 
(2D -h 1) is not linear (plot A), although it is expected 
CO be so for a dipole-dipole reaction"^'®. However, 
the limitations of such plots connecting the macro¬ 
scopic dielectric constant (D) of the medium with the 
rate constant are very well known®. For a dipole- 
dipole reaction, such as the electrophilic bromination 
of paradimethoxy benzene in acetic acid-water mix¬ 
tures, the following empirical equation was first 
proposed and found to be applicable^, 

K _ 1, ^ap 

^(aq) ^(dry) ^ 

A plot of log k against p was linear. Here A'(ciry) 
and are the rate constants in dry and aqueous 
acetic acids, p is the mole fraction of water in the 
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solvent and a is a constant (^'(ay) “ ^'(dry) when p 0). 
In the present reaction also, a plot of log against 
p gives a good straight line (plot B) and thus provides 
one more experimental verification for the equation 
proposed earlier. The equation has aiieady been 
found to be applicable to bromine-addition to metha¬ 
crylamide^'^. 

Physical Chemistry Dept., R. M. Subramanian. 

University of Madras, R. Ganesan. 

Madras 600 025. January . 
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FOSSIL ALGAE SOLENOPORA AND AMPHIROA 
FROM THE TRICHINOPOLY CRETACEOUS 
ROCKS OF SOUTH INDIA 

Study of fossil algae from the Trichinopojy Creata- 
ceous rocks by Rao and Gowda’- and Gowda^’'^ has 
revealed that the genus Solenopora ranges beyond 
Jurassic in time. That its range is upto Danian is 
shown by the studies made by Rao and Gowda’- and 
KeijzerJ. Further study of the fossil algae from the 
same has confirmed the wider range of Solenopora 
through its association with Amphiroa. The latter 
genus is known to range from Upper Albian onwards*"’. 
Newly found Solenopora-Amphiroa association in the 
Trichinopoly Creataceous region is noticed in the 
Varagapaudy limestone band that occurs at the base 
of the Uttatur Group. This band of limestone is one 
of a series of bands occupying the same stratigraphic 
position. 

The generic identity of Solenopora (Figs. A and B) 
is based on the characteristic irregular arrangement of 
transverse septa. Similarly the genus Amphiroa 
(Fig. C) is recognised by the larger cells alternating 
with tjie smaller cells in the vertical direction. Both 


genera occur in detached form, as sccJiin thin sections 
of the rock. 



Figs. A~C. Figs. A imd B. Solenopora sp., A x25; 
B X 50. Fig. C. Amphiroa sp., X 100. 


Vol. 41, No. 14 1 
J/dy 20, 1978 J 


Letters to the Editor 


503 


The present discovery of Solenopora-Amphivoa 
association in the Trichinopoly Cretaceous rocks 
confirms the author’s earlier conclusion*^ that the 
stratigraphic distribution of fossil algae in the Trichino¬ 
poly Creataceous is not of so much value in fixing the 
age as much as in interpreting the paleoecology of 
those sediments. It is of interest to recall here that 
the genus Covallina which is known to be restricted to 
Tertiary everywhere else is found® in the Callapaudy 
limestone band which occurs, like Varagapaudy band, 
at the base of the XJtatur Group. This occurrence of 
Com!Una also corroborates the conclusion referred 
to earlier in regard to the stratigraphic range of fessil 
algae in the Trichinopoly Creataceous succession. 

Department of Geology, S. Sambe Gowda. 

Central College, 

Bangalore 560 CO I, 

December 26,1977. 
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RESPONSE OF RHIZOBIUM CULTURE 
INOCULATION, ZINC AND MOLYBDENUM 
APPLICATION ON RHIZOSPHERE AND 
PHYLLOSPHERE MICROBIAL POPULATION 
OF SOYABEAN (GLYCINE MAX MERILL) 
Clark and Paul4 have summarised various factors 
like plant species, growth stages and soil or plant 
treatments that affect rhizosphere or phyllosphere 
microbial populations. Several workers (Lochhead 
and Rouatt®; Sundararao and Venkatramani2; Ranga- 
swamiti; Emmimathand Rangaswami®; Bagyarajand 
Rangaswamii3; and EgeratF) have reported that ferti¬ 
lizers, herbicides, insecticides, fungicides and anti¬ 
biotics influence the quality and quantity of the rhizo¬ 
sphere microbial populations. In view of this a trial 
in randomized block design with eight treatments 
including zinc and molybdenum application separately 
and combined, and with and without Rhizobiwn culture 
as seed inoculant was conducted with Soyabean var, 
to note the influence of the treatments on total bacteria, 
Azotobacter and Rhizobium in the rhizosphere and 
phyllosphere at Allahabad Agricultural Institute. 
Soil was applied with zinc in the form of zinc sulphate 
and molybdenum in the form of ammonium molyb¬ 
date. Rhizobium sp. was applied as seed inoculant. 


Field was managed as described in our earlier paper 
(Tripathi and Edwardt^). 

Phyllosphere and rhizosphere study was done at 
flowering stage according to the methods adopted by 
Prasad and Edward^®, and Agnihothrudu2, respectively. 
The former is a modified method of Dickenson'\ 
Total bacteria, Rhizobium and Azotobacter were enu¬ 
merated in Thornton’s agar (Alleni) and yeast extract 
mannitol agar (AllenO and Base medium 77 (AllenO, 
respectively. Rhizobium was identified as per the 
method described by Vincentt?. 

Rhizosphere. —Soyabean inoculated with Rhizobium 
registered higher population of total bacteria as com¬ 
pared to uninoculated control irrespective of trace 
element treatment. Similar findings have also been 
reported by Tripathi^^ with Azotobacter inoculated 
wheat. Application of trace elements (zinc and 
molybdenum) separately or combined decreased total 
bacterial population, irrespective of whether culture 
was inoculated or not. Molybdenum when applied 
along with Rhizobium culture had the most depressing 
effect on total bacterial population whereas zinc had 
the most depressing effect on total bacterial populations 
among the uninoculated series. Under culture inocu¬ 
lated condition, molybdenum treatment antagonized 
the stimuatory effect of zinc on total bacterial popu¬ 
lation of zinc and molybdenum treated culture plants. 
Under uninoculated treatments, on the other hand, 
application of zinc antagonised the stimulatory effect 
of molybdenum on total bacterial population under 
zinc and molybdenum combined treatment (Table 1). 
Rangaswamin stated that the trace elements suppressed 
the growth of pathogenic or parasitic forms of micro¬ 
organisms in the rhizosphere. 

Contrary to the findings on total bacteria in rhizo¬ 
sphere, Azotobacter and Rhizobium recorded an increased 
population with culture inoculation treatment over 
uninoculated control. The application of zinc or 
molybdenum separately or combined recorded increased 
population of Rhizobium and Azotobacter in both cul¬ 
ture inoculated or uninoculated series over their 
respective controls without trace-element application. 
That the nitrogen fixing micro-organisms require 
higher amounts of zinc and molybdenum has been 
recognized by Waksman^®. 

Phyllosphere.—Phyllosphere, in general, recorded 
reduced population of total bacteria and Azotobacter 
and increased population of Rhizobium in culture 
inoculated soyabeans over uninoculated controls 
irrespective of trace-element treatments. Application 
of trace-elements remarkably reduced the population of 
total bacteria and Azotobacter whereas significantly 
increased the population of Rhizobium in both inocu¬ 
lated and uninoculated series over treatments without 
trace-element controls. Amongst the trace element 
treatments, application of molybdenum whether or 
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Table I 

Rhizosphere microbial population of soyabean as influenced by RJiizobium inoculation, Zn or Mo application 


Total bacteria Azotobacter Rhizobinm 

Treatment (10®/g dry s:il) (lO^/g dry soil) (10^/g dry soil) 

ur I ui I ui 1 


Control 

729-1 

891-0 

66*6 


127-2 

3-0 

161 

Zn@ 1-0 kg/ha 

224-0 

431-3 

230-0 


268-0 

19-0 

69-0 

Mo @1-0 kg/ha 

298-8 

208-7 

206-0 


236-3 

27*0 

132-8 

Zn + Mo (@ 1*0 kg/ha each 

292-2 

289-0 

219-0 


237-0 

28-0 

124-0 

Average 

386-03 

455-0 

180-4 


217-1 

19-3 

85-5 

F. test 

sig. 


sig. 


sig. 


C.D @ 5% L.S. 

209-4 


103-7 


29-1 



UI ~ UninocLilated. I — Inoculated with Rhizobinm culture. 


Table II 

Phyllosphere microbial population of soyabean as influenced by Rhizobium inoculation, Zn or Mo application 

Total bacteria Azotobacter Rhizobium 

Treatment (lO^/cm-leaf) (lO^/cm-leaf) (IC^/cm-leaf) 



UI 

I 

UI 

I 

UI 

I 

Control 

917-0 

684-2 

318-0 

275-5 

28-0 

64*3 

Zn @ 1-0 kg/ha 

776*0 

804-2 

276*3 

280-0 

34*7 

144-3 

Mo @ 1-0 kg/ha 

432-2 

218*0 

228-0 

126-4 

36*8 

803-4 

Zn + Mo @1-0 kg/ha each 

866*0 

882*8 

301-7 

294-0 

31*0 . 

242-2 

Average 

747*8 

638*8 

281-0 

244-0 

32*6 

313-9 

F.test 

sig. 

sig. 

sig. 

C.D. @ 5% L.S. 

188*1 

lU 

1*0 

29 

•4 


UI = Uninoculated. I — Inoculated with Rhizobium culture. 


not inoculated with culture had most depressing effect 
on population of total bacteria and Azotobacter and 
highly stimulating influence on RJiizobium (Table II). 
Clark and PauH reviewed various factors like, plant 
species, plant treatment and environment that would 
affect the phyllosphere population. 

Biology Department, Sangharsh K. Trtpathl 

Allahabad AgriL Institute, J. C. Edward. 

Allahabad 211 007, U.P., 

November 2^ 1977. 
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CATALASE AND PEROXIDASE ACTIVITY IN 
DIOSCOREA COMPOSITA LEAVES INFECTED 
WITH GLOEOSPORIVM PESTIS MASSEE 

Fungal infection usually brings about drastic changes 
in the physiological processes of the host cells. Among 
the physiological effects of fungal infection on host 
plants, changes in overall nitrogen, carbohydrate and 
mineral composition and in respiratory activities have 
been observed^"^. Changes in the levels of activity 
of oxidative enzymes have also been observed both 
in fungus^’^^ and in virus infected plants 

The present investigation describes the effect of 
Gloeosporium pestis Massee infection of leaves of 
Dioscorea composita on the catalase and peroxidase 
levels in the leaves. 

Leaves from healthy and infected plant of Dioscorea 
Composita were analysed for catalase and peroxidase 
activities. Activity or catalase was measured by the 
method of Dekock etal.^ with slight modifications. 
For enzymes preparations, 1 g of fresh leaf tissue was 
crushed in chilled mortar with 10 ml of phosphate 
buffer (pH 6-8) and a pinch of acid washed 
sand. The homogenate was made up to 25 mj with 
distilled water. A series of flasks containing 5 ml 
of l-5'/o sodium borate and 1*5 ml of phosphate 
bulfer (pH 6’8) was prepared. At zero time, 1 ml 
homogenate was pipetted into each flask. The reaction 


was stopped in successive flask after I, 2, 3, 4 and 5 
min, by rapidly adding 10 ml of NH 2 ii 04 . The 
remaining perborate was then titrated with 0-05 N 
KMnO.! to the first pink colour which lasted for 30 
sec. Peroxidase activity was measured by the proce¬ 
dure given hy Perur*^. Enzyme preparation was made 
by grinding 1 g of healthy or infected Dioscorea leaf 
in a chilled mortar with 5 ml of distilled water. The 
homogenate was made up lo 50 ml, filtered through 
muslin clorh, and used as the enzyme. In a cest-iube, 
10 ml of 0-2 M acetate buffer (pH 4*5), 1 ml of the 
enz>me and 0*5 ml of 1% pyrogallal were mixed. At 
zero lime, 0*5 ml of 0-05 N hydrogen peroxide was 
added and the change in optical densic> was recorded 
at 430 nm at the end of 10 min, using a spectrenic 20 
colorimeter. Each sample was replicated 5 times. 

The results (Tables I and II) indicate that the catalase 
activity was significantly (P< 0*01) lower, whereas 
the peroxidase remained significantly (P<0*01) 
higher in infected samples as compared to the 
control. The maximum per cent decrease was noted 
in severe infection (25*6) in the case of catalase 
activity followed by mfld (23*1) and early infection 
(10*2) (Table I). However, for peroxidase the maxi¬ 
mum per cent increase was observed in mild infection 
(.53*3) and the minimum was recorded in early infec¬ 
tion (20*0). Severe infection did not show^ any consis¬ 
tent effect (33*3) (Table II). 


Table I 

Catalase activity of healthy ami infected samples o/Dioscorea composita leaves 



Healthy 

Early 

Mild 

Severe 

C.D. at 1% 


(control) 

infection 

infection 

infection 


Uiiits/g fresh weight 

Per cent decrease in catalase activity 

3'9 

3-5** 

3*0** 

9.9** 

0-34 

of infected tissues as compared to 
control 


10-2 

23*1 

25*6 


** Significant at P< 0*01. 


Table 11 




Peroxidase activity of healthy and infected samples of Dioscorea composita leaVi 

es 


Healthy 

Early 

Mild 

Severe 

C.D. at 1% 


(control) 

infection 

infection 

infection 


Changes in optical density (O.D.) 

Per cent increase in peroxidase 

1*5 

1-8** 


2-0** 

0*098 

activity of infected tissues as 
compared to control 

•• 

20*0 

53*3 

33*3 



** Significant at P< 0*01. 




506 


Letters to the Editor 


i^utteni 

Science 


It is common practice to group catalase among the 
respiratory enzymes, although its actual function is 
poorly known at present®. The activity of catalase 
generally decreased in the infected Jiost^^. It seemed 
that the host cell catalase is enclosed in high mole¬ 
cular protein during the process of sporulaftion so 
that the activity of the enzyme can only be exerted 
under appropriate concentrations after the sporulation 
of the fungus. The lower content of catalase in the 
case of virus infection has also been explained on the 
basis of its multiplication^®. 



Healthy. 

larly infection 
Mild infection 
Severe infection 


Fig. 1. Catalase activity of healthy and infected 
diseased samples of leaves. 



Fig. 2. Peroxidase activity of healthy and 
infected diseased samples of leaves. 


Several workers have demonstrated an increase in 
peroxidase activity in different virus and bacterial 
infected Loebenstein and Linsey* 

showed a positive relation between peroxidase 
activity and developing of vein clearing in infected 
sweet potatoes. As yet, the physiological role of per¬ 
oxidase, even in normal metabolism, is not clearly 
understood, although it is known to catalyse the oxi¬ 
dation of phenolic substances and aromatic amines 
to quinones in the presence of H202^’. An increase in 
content of peroxidase due to infection discussed for 


viruses and bacteria might also be true for infection 
caused by Gloeosporium pest is Massee. 

The author is thankful to the Council of Scientific 
and Industrial Research, New Delhi, for the financial 
assistance in the form of Post-Doctoral fellowship. 
Tissue Culture Laboratory, J. P. Singh.* 

National Botanic Gardens, 

Lucknow, December 2, 1977. 


* Present address: Assistant Professor, Depart¬ 
ment of Agriculture Botany, Konkan Krishi VidyapcetJi, 
Dapoli, District Ratnagiri (Maharashtra). 
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BACTERIAL LEAF SPOT AND STEM BLIGHT— 
A NEW DISEASE OF SAFFLOWER IN INDIA 
CAUSED BY PSEUDOMONAS SYRINGAE 

A bacterial disease of Safflower, Cavthamus 
tine tor ills, L. occurred in severe proportions during 
October-November, 1977 in Coimbatore immediately 
after the rains. Plants (3—4 week old) in their rosette 
stage exhibited severe blight which appeared as dark 
necrosis in their shoot tips and stem tissues. The 
interior tissues of the stem were rotten (Fjg. A), which 
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^ften extended below the soil line into the roots. The 
^^aves also showed necrotic spots and streaks (Fig. B); 
^he tissue in the centre of the leaf spot became trans- 
Uicent and appeared encircled with a dark brown or 
^lack margin. The affected plants usually collapsed 
due to progressive rotting and in most cases only the 
black stem was left in the field. 



Fig. a 


This report summarizes studies on the symptoms, 
pathogenicity and biochemical characters of the causal 
organism. These studies indicate that this disease 
is the same as the disease of safflower reported by 
Erwin et ai.J^ in 1964 from California. No ether 
bacterial disease is known to occur on safflower and 
this is the first time this disease has been found in India. 

Isolations from macerated infected marginal tissues 
of leaf spots or stem lesions consistently yielded rougli 
white bacterial colonies on nutrient agar. The colo¬ 
nies turned cream coloured to yellowish as they 
matured and were readily pathogenic to safflower. For 
inoculation, th'e bacterium was multiplied in nutrient 
broth for 48^'hours on a rotary shaker; the cell 
suspension was adjusted to an O.D. of 0*05 at 420 nm 
(approximately 10*^ cells/ml.) and used as inoculum. 
Tbe different methods of inocLilation suggested by 
Erwin et were tried using safflower seedlings of 
3 1 days. The plants were inoculated either by infil¬ 
trating the lamina with bacterial suspension or by 
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injecting the bacteria into the petiojeswith a hypo¬ 
dermic needle or by rubbing the carborundum dusted 
leaves with the cell suspension. The inoculated plants 
were incubated in a moist chamber at 25-27°C. The 
inoculated plants showed the appearance of leaf spots 
in 2 days and were killed in 5~7 days due to rotting 
of the leaf and stem tissues. 



Fig. B 


The causal organism is a rod-shaped bacterium; 
cells varied between 0*6 x l*5-2*0jti in size. It is 
a Gram negative organism and is motile with several 
polar flagella. On medium King the isolate produces 
a green fluorescent pigment. It produces acid, but 
not gas, from glucose, sucrose, mannose, galactose, 
mannitol and glycerol and does not produce acid from 
maltose or lactose. Nitrites are not formed from 
nitrates. Neither indole nor FES is produced. Gela¬ 
tin is readily liquefied. The organism was also screen¬ 
ed using the LOPAT determinative tests developed 
by Lelliot, Billing and Hayward"^. It was tested for 
its pathogenicity on the following other hosts: 
Lycopersicon esciilentiwi, Dollchos lab-Iah, Vigna 
sinensis, Zea mays. Sorghum vulgarc, Pennisetum 
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typhoides and the tests were positive for pathogenicity 
on every host. The results from host range’-, and 
LOPAT determinative tests agree with that reported 
for Pseudomonas syringae. Therefore, the causal 
organism of the safflower stem blight in India is identi¬ 
fied as Pseudomonas syringae van Hall. 

The authentic cultures of this isolate have been 
deposited at the Indian Type Culture Collection at 
Indian Agricultural Resea-rch Institute, New Delhi 
and at the Type Culture Pool at the Tamilnadu Agri¬ 
cultural University (item 58). 

Department of Plant Samuel S. Gnanamanickam. 

Pathology, T. K. Kandaswamy. 

Tamil Nadu Agril. University, 

Coimbatore 641 003, 

December 10, 1977. 
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DIRECT STYLE AND STIGMA NEOFORMATION 
FROM STIGMA EXPLANTS OF NICOTIANA 
TABACUM L. 

Stigma along w'ith a small portion of the style from 
flDwer buds of approximitely stage 2 was inoculated 
on Nitsch medium-. The cultures were grown in 
Erlenmeyer fl?sks at 23'':b2‘'C with continuous 
illumination of 3,0C0 lux. 

Slight enlargement in size of excised stignn wss 
noticed six days after inoculation and minute out¬ 
growths arose from all over its surface after 10 days. 
No development was observed on the stylar pait 
during this period. The outgrowths from the stigma 
developed into thinner elongations with swollen tips 
at the free end, each, though smaller in size resembling 
a true style and stigma (Fig. 1). - A number of these 
miniature styles with stigmata developed after 3 weeks, 
covering the entire surface of the stigma explanl. 
Some of these stigmatoid structures repeated the same 
type of development (Fig. 2). 

Some callLir developed from the cut end of the 
style during the 4th week. But this neither developed 
further nor differentiated in the original culture or 
on subculturing on Nitsch medium. The tissue along 
with newiy formed styles and stigmata gradually 
turned brown showing senescence. 

Formatkn of complete floweis directly from the 
explants of the epidermis without any callus forma¬ 
tion was recorded^. Development of embryoids from 


pollen without callus formation was also observed-. 
In the process of differentiation and development of 
organs, function of certain genes could be specific 
both in terms of and the time or stage of development 
of the oigaffl. The style and stigma develop to per¬ 
form a specific function of receiving male gametes and 
conducting the male gametophytes to the ovules. 
During their growth, presumably, only part of the 
genome may be functioning. In the present case of 
the stigma explant this part cf the genome seems to 
continue to function in vitro (Nitsch medium) as it 
promotes growth of structures which simulate the 
true style and stigma. Under the culture conditiens 
mentioned above, the differentiated state of stigm-itic 
tissue appears to contain information for development 
of both stylar and stigmatic stuictures and to be 
stable for at least two generations of those structures, 
though on a miniature scale. 





Fig. 1. Stigmatic explant with neostyles and stigmata. 



Fig. 2. Outgrowths taken out from stigma explant, 
bulbous, flattened, clavate, bifid and trifid miniature 
stigmata. 
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Wc thank Dr. N. C. Gopalachari for his encourage¬ 
ment and also Mr. A. S. R. Murty for his help in 
photography. 

Central Tobacco Research U. Subhashini. 
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Rajahinunclr>-533 104, A.P., K. Y. Satyanarayana. 

December^ 10, 1977. 
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A NEW ANOMALOUS ADAPTIVE STRUCTURE 
IN ROOTS OF CROTalarm BURHIA 
HAMILTON 

Crotalaria burhia Hamilton are characteristic legumi¬ 
nous species of sand dunes and sandy plains of Indian 
desert^. The species once established is not liable to 
be killed inspite of very unfavourable environment 
from November onwards till the next rainfall in June- 
July. The apparent secret of perennation of this 
species lies in a deep, strong and tapering root which 
hardly has many laterals (Fig, 1, A). The lateral 
roots, being thin cannot survive because of the desic¬ 
cating sand siuTounding the root system. 

Strangely enough, adult plants of this species were 
found to have twisted rope-like irregularly thickned 
main root (Fig. 1,B). At places, this main root was 
found to have several surrounding thinner root abrest 
and at times separating for short distances. Although 
very much different in structure from the anomalous 
root of Asphodelus tenulfolius^, it gives supeificial 
resemblance with this species in having multiple roots 
running nearly parallel, forming a rope-like structure. 
This type of root structure in C. burhia aroused curio¬ 
sity of the author, while studying root system of plants 
in Indian arid zone. 

On sectioning the root, an unusual structure was 
discovered. Besides the central main stele, the root 
possessed a series of supernumerary roots in different 
stages of thickness (Fig. 2). These roots do not present 
cases of lateral roots arising from the main root, but 
is a pattern of an anomalous structure in C. burhia. 
On closer examination it became evident that strips 
of canibia developed somewhere in the cortex to produce 
xylem and phloem, form separate steles awa> from the 
main central one, although the growth is mainly accen- 
tric. The other possibility is that cambia have got 
detached from the main cambial ring in an irregular 
manner, thus producing a number of steles outside 
in the cortex. Thus, a fully mature root would have 
the main central stele siurounded all around by these 
supernumerary steles, in different stages of secondary 
growth. 



Fig. 1. Young normal root (A) together with 
twistea rope-like irregularly thickened root (B) in C. 
burhia. 



Fig. 2. Transection of anomalous adaptive root 
showing central stele id) surrounded by a number of 
supernumerary steles ib) in the cortical region of 
C. burhia x 10 nat. size (diagrammatic). 
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This root stiiicture shows an extremely interesting 
exaanpie of ecoiogical adaptation in the desert plants. 
Since the species survives year after year by means 
of this perennafing root, the centrally placed stele 
surrounded by 8-10 smaller steles has the additional 
advantage of being protected from the imcongenial 
surrounding atmosphere. The environmental condi¬ 
tions in the Indian desert are extremely dry, leading 
to the disappearance of most of the plants except C. 
burhia, which although has an average height of only 
about 50 cms, with a tapering root of few meters deep. 
This is 3 new adaptive structure in the root patterns 
of the plants of the Indian desert. 

Ecology Laboratory, David N. Sen. 

Botany Department, 

University of Jodhpur, 

Jodhpur 342 001, 

January 24, 1978. 
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HETEROCYST SPACING IN THE SYMBIOTIC 
BLUE-GREEN ALGA ANABAENA AZOLLAE 

The blue-green alga Anabaena azollae occurs in sym¬ 
biotic association with the free floating ferm Azolla 
in its dorsal lobes and nitrogen fixed by the alga is 
available to the fern. Multiplication of Azolla and 
its utilization in rice cultivation in India have recently 
been studied^* Since a direct correlation between 
the heterocyst and nitrogen fixation exists in blue- 
green algae^’^, the heterocyst spacing in the filaments 
of Anabaena azollae was studied in leaves of diffe¬ 
rent developmental stages. Singli^ reported earlier, 
the variation in algal heterocyst frequency in plants 
grown on different soils. 

Azolla pinnata was collected from the local pond and 
the Institute multiplication tanks. Plants were dissected 
from the oldest leaf to the apex until apical leaf could 
be removed. The individual leaves were teased with 
the help of needles and examined under the micro¬ 
scope to find out the heterocyst frequency. The mean 
of twenty readings is presented. 

The heterocyst frequency was foimd to increase 
linearly from the apical to the basal 10 th leaf in both 
wild and cultivated Azolla. The lowest (9*5%) hetero¬ 
cyst frequency was found in the seccnd leaf and the 
highest (25%) was observed in the oldest leaf of the 
plants (Fig. 1 ). Very few or no heterocysts were 
observed at the growing point. The vegetative cells 
of the algae were also found to be bigger in size in 
older leaves than in apical ones. 

The heterocyst is known as the site of nitrogen fixa¬ 
tion in aerobic conditions in blue-green algae and a 



Fig. 1 

direct relationship between the heterocyst and the 
capacity to fix nitrogen has been demonstrated in 
them^>^»5. The nitrogen fixed by free living blue- 
green algae was reported as 1-2 (rarely 4-5) /imole 
C 2 H 4 /mg protein/min whereas Anabaena azollae 
fixed 5-7 fxmoles/mg protein/min in symbiotic asso¬ 
ciation®. HilF reported a similar pattern of algal 
developnient in Azolla filiculoides. The present finding 
of a higher heterocyst frequency in the symbiotic alga 
as compared to the free living state^ indicates the 
efficiency of symbiotic algal nitrogen fixation. The 
stimulation of heterocyst differentiation and deve¬ 
lopmental pattern of the alga, paralleling that of the 
fern are very interesting. 

The glutamine synthetase (GS) a key enzyme in the 
utilization of fixed NH 3 is reported to be low in tie 
symbiont of the cavity and arises from the host. 
The iow/Iack of this enzyme might be responsible for 
the occurrence of increasing heterocyst frequency with 
aging of algal filaments and leaves. Ammonia from 
N*-fixation is released in the cavity and removed by 
ammonia assimilating the enzymes specifically GS 
in the host through epidermal hair cells lining the 
cavity®. 

The authors are grateful to Dr. H. K. Pande, Pirectcr 
and Dr. S. Patnaik, Head, Crops and Soils Division, 
for providing facilities and interest in this study. One 
of us (B. P. R. Subudhi) is also grateful to the Council 
of Scientific and Industrial Research for providing 
a Junior Research Fellowship. 
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mortality of larvae, hatched from such eggs, V.im show¬ 
ing that the fungus had no effect on hatc’n'ng. Two 
applications of the fungus given at an interval of 7 
days on 11 instar larvae were found to be not only 
effective in reducing the period of incubation appre¬ 
ciably but also increased per cent mortaiit> from 80 
to 100%. N.rileyi wa.s reisolated from diseased larvae 
in all cases (Fig. 1). The larvae in controls remained 
healthy. These trials were conducted during Sep- 
tember-November 1977, yielding positive results in 
all cases, thus confirming the highly pathogenic nature 
of t*'.e N. n'leyi. 



FfG. 1. Murhmified caterpi liars of castor semi- 
looper parasitized by Nomiiraea rileyi. 



Fig. 2. Glass containers showing healthy parasites 
(Telenomus proditor Nixon) of castor semilooper, 40 
days after spraying. 


In host-range studies, N, rileyi al=o proved patho¬ 
genic and inflicted high m:yrtality on jowar web 
worm (5'. ehngella). Pathogenicity trials were also 
conducted using N. rileyi on Telenom.is proditor Nixon, 
which is a well-known egg-parasite of A. janata used 
in biological control, This was carried out by spraying 


a heavy aqueous spore-suspension of the fungus directly 
on parasitized eggs of A. janata in some cases and in 
others by releasing adults of parasite in glass containers 
heavily dusted with live amorphous spore-powder. 
Both the trials yielded negative results and the para¬ 
sites so treated remained entirely unaffected by the 
fungus, even after a period of 40 days in both the cases 
(Fig. 2). This is a valuable contribution and should 
be considered as of great advantage and an effective 
safeguard in the biological control programme against 
the semilooper, through the use of the egg-parasite. 
It may also be of interest to note that the fungus is 
not phytocidal to the plant-hosts of the three pests and 
is, therefore, safe to handle involving no hazards. 

The authors are grateful to Prof. M. N. Kamat, 
Principal Investigator and Prof. S. R. Bagal, Hon. 
Professor of Entomology for their keen interest and 
valuable suggestions; to the Director for laboratory 
facilities, and to the Indian Council of Agricultural 
Research, New Delhi, for financial support. They 
are also grateful to Dr. V. V. Thobbi, Entomologist, 

I.A.R.I, Regional Research Station, Rajendranagar, 
Hyderabad (A.P.), for his valuable cooperation and 
to Shri. S. K. Pawar, J.R.F., for technical assistance. 
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A SHORT-CUT METHOD FOR MAKING 
PERMANENT MOUNTS OF STAINED 
EPIDERMAL PEELS 

Slides of epidermal peels described by earlier workers 
generally represent glycerine mounts, which being 
semi-permanent are easily spoilt when examined under 
immersion oil. Though there are some methods of 
making permanent peel slides,the latter do not 
display the different cell parts in good contrast. The 
adaptation of ‘aniline-blue in lactophenor.jgtaining 
technique of mycologists'^’® to the epidermis of .plants 
does provide good contrast between cell elements, 
but these preparations are also semi-permanent. 
Therefore, the present procedure was developed which 
enables preparation of peel slides which have been 
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found in good condition even after six months. The 
details are as follows: 

1. A peel (obtained from preserved materials) is 
placed on the Iside and stained with 2-3 drops of 
aniline-blue or fast green in lactophenol (diluted to 5C% 
with water if the peel bears glands, so as to avoid con¬ 
traction of the latter) for 10-15 minutes or more 
depending on the material. Excess stain is drained 
olf. 

2. The peel is treated 2 or 3 times with 75% or 
80% t-butanol. If the stain is too dense, the treat¬ 
ment could be for a longer period. 

3. The peel is treated with 100% /-butanol two or 
three times for thorough dehydration. 

4. About 3 drops of thin Canada balsam in /- 
butanol, is placed on the peel and the cover glass 
is mounted. 

Results 

The nucleus, certain cytoplasmic granules and 
general cytoplasm all stain bright blue, but show 
decreasing intensity in that order, providing diffe¬ 
rentiation. The cell walls remain unstained or 
appear bluish, but are quite distinctive, from the 
other cell contents. 

The method described has several advantages over 
the usual ethanol-xylol procedure^ and cuts down 
much of the time normally needed. Since xylol is 
avoided, neihter brittleness, nor folding of peels is 
encountered. The ethanol-xylol treated peel mounts, 
do not show bright image of the cell characters, but 
the /-butanol treated ones are found to be quite 
translucent comparable to those with clove oil treat¬ 
ment^. The authors consider this to be due to t- 
butanofs nonshrinkage effects on cell components, 
and its superior clearing properties over xylol. 

The authors thanks are due to Prof. Jafar Nizam, 
Head, Department of Botany, Osmania University, 
for providing facilities. 
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MUT.4 GENIC, POTENTIATING AND 
ANTIMUTAGENIC ACTIVITY OF 
CERTAIN METALLIC IONS IN 
THE RICE GENETIC SYSTEM 

The grotesque poisoning of the biosphere caused by 
industrial effluents pose a grievous threat to the 
genetic hygiene of human population. The discovery 
that seme of the metals, which are common consti¬ 
tuents of industrial pollutants, mimic radiations^’^ 
in their action has stimulated research on their role 
on the genetic damage in various test systems^“^“. 
In the experiments reported here the genotoxicUy 
of certain metallic ions was assessed in comparison 
and conjunction with gamma rays on rice seed 
(Cv. Sana). 

Nine sets of rice seeds were treated with 10"^ M 
aqueous solutions (100 ml) of nine metallic salts for 
24 hours at the room temperature (26®C). The salts 
used were chlorides of strontium (Sr), cadmium (Cd), 
mercury (Hg), barium (Ba), copper (Cu), lead (Pb), 
manganese (Mn), iron (Fe) and calsium (Ca). One 
set of seeds was immersed in distilled water for 24 hrs. 
which served as the control. In a second experiment, 
ten sets of seeds were irradiated with 20 kR gamma 
rays (®‘Go source). Out of these one set was soaked 
in BaO and the other nine were immeised in 100 ml 
eieh of 10~<^ M solutions of the nine metallic salts, 
for 24 hrs. Selfed panicles were collected, treatment- 
wise, from surviving M 2 plants, and the M 2 generation 
was raised in panicle progenies. The chlorophyll 
mutation and mutant frequencies, as well as the 
amount of synergism (K values) in sequential treat¬ 
ments, were computed as reported earlier^’h For 
testing the differences in mutation and mutant frequen¬ 
cies between gamma ray treatment versus sequential 
treatments, standard normal deviate (Z) test was 
applied. 

Out of nine metals tested, seven, viz., Sr, Cd, Hg, 
Ba, Cu, Pb and Fe, displayed mutagenic activity in 
the ric 2 genetic system (Table 1). Salts of Ba and Cd 
produced chlorophyll mutation and mutant frequencies 
on par with those of 20 kR gamma rays. Chlorides 
of Cu and Hg also showed fairly potent mutagenic 
effects. Compounds of Sr, Fe and Pb, however, 
showed weak mutagenic effects. In contrast, two 
metals, viz., Mn and Ca, failed to provoke chloro¬ 
phyll mutations in rice seed. 

Sequential treatments with gamma rays and five 
metals, viz., St, Cd, Hg, Pb and Cu, produced synergistic 
yields of chlorophyll mutations in the Mo generation. 
These results suggest that radiation- and metal-induced 
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Table I 

Frequency of Chlorophyll Mutations induced by Metallic salts in Independent and Sequential treatments with 

Gamma Rays in Rice 


Treatments 

Total No. 
of Ml 
panicles 

Mutation 

Frequency 

(X) 

Total No. 
of M 2 
seedlings 

Mutant 

Frequency 

(%) 

Degree of 
synergism 
(K values) 

H 2 O (Control) 24 hrs 

618 

_ 

33,618 

__ _ 

__ 

20 kR + H 2 O 24 hrs 

89] 

5*38 

30,294 

0-47 

— 

Sr 24 hrs 

1248 

1-68 

33,696 

0-09 

— 

20 kR + Sr 24 hrs 

450 

8 - 00 ' 

J 0,350 

1 . 94 a 

3*45 

Cd 24 hrs 

945 

5-23 

34,020 

0-46 

— 

20 kR + Cd 24 hrs 

428 

14-49“ 

1 3,728 

2 * 86 ® 

3*07 

Hg 24 hrs 

480 

3*12 

17,280 

0-26 

— 

20 kR -f Hg 24 hrs 

456 

13-15'* 

15,504 

1-52“ 

2*08 

Ba 24 hrs 

660 

6-36 

21,780 

0*68 

_ 

20 kR 4 - Ba 24 hrs 

878 

6-08 

27,528 

0-91 ® 

0-79 

Cu 24 hrs 

488 

3-57 

22,932 

0-41 


20 kR + Cu 24 hrs 

444 

6-75 

15,540 

1 - 12 ® 

1*27 

Pb 24 hrs 

456 

0-65 

18,696 

0-04 


20 kR + Pb 24 hrs 

408 

10-29 ** 

15,096 

1-03 “ . 

2*02 

Mn 24 hrs 

455 

— 

21,312 

— 


20 kR + Mn 24 l.rs 

540 

5-55 

19,980 

0-79® 

1*68 

Fe 24 hrs 

648 

0-92 

27,864 

0-07 


20 kR + Fe 24 hrs 

488 

3-57 

18,816 

0-47 

0*87 

Ca 24 hrs 

324 


13,284 

— 


20 kR -f Ca 24 hrs 

612 

2-94® 

23,256 

0-29** 

0-61 


a — significant at 0-1% p level; b = significant at 1% p level; c = significant at 5% p level. 


genetic lessions interact synergistically in the incidence 
of chlorophyll mutations. On the other hand, two 
genetically active metals—Ba and Fe—showed less 
than additive effects (K< 1) when post-treated after 
gamma irradiation. Even though Mn per se failed 
to induce mutations, it potentiated the mutagenic acti¬ 
vity of gamma rays as indicated by the K value of 
1*68 in sequential treatment of gamma rays + Mn. 
The mutagenic potentiation, conceivably, involves 
direct amplification of the initial radiation damage 
and/or in^ictivation of the repair-enzymes. In sequen¬ 
tial treatment with gamma rays H- Ca, significant 
reduction in both mutation and mutant frequency was 
observed (Table I). Calcium, thus, seems to confer 
marked protection (of about40%) against gamm::-ray 
induced genetic lesions. It is difficult to visualize 
as to how Ca is able to counter the mutagenic ticti- 
vity of gamm rays. However, ii is well known that 
Ca and/or Mg ions pla> a critical role in maintaining 
the strucutral integrity of chromosome^^’^“ by 
bridging the nucleic acid and protein molecules in 
chromosome fibrilsh It' is also reported that, in 
plants grown under Ca or Mg deficiency, there is 


substantial increase in the number of spontaneous 
chromosome breaks^®~^®. In the absence of definite 
evidence it may be assumed that the presence of 
calcium ions promotes more rapid repair of gamma- 
induced genetic lesions. 

The authors are grateful to Professor O. S. Reddy 
and Professor G. M. Reddy of the Department of 
Genetics (O.U.), for their encouragement and for 
providing the necessary facilities. 

Department of Genetics, Tummala P. Reddy. 

Osminia University, K. Vaidyanath. 

Hyderabad 500 007 (A.P.), 

February 13, 1978. 
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EFFECT OF ORAL CONTRACEPTIVE ON 
PLANT CHROMOSOMES 

While studying Twinning, ii was noted that quite 
a good number of mothers who took oral pills as a 
contraceptive measure, gave birth to twins. It was 
deemed necessjry to study the after eifects of the drug 
on plant chromosomes. 

The tablets* used as oral contraceptives were 
obtained from G.R. Medical College, Gwalior. Each 
tablet containing Lynesteniol BP (1*0 mg and ethi- 
nyloestradiol 0-05 mg) was dissolved in warm dis¬ 
tilled water. Trials to dissolve other combinations 
gave rise to suspended particles and hence discarded. 
The solution of the present drug was simultaneously 
administered on actively growing roots of Allium cepa 
(onion) and Allium sativum (garlic) for 2, 4 and 6 hours. 
Controls were maintained in distilled water. 

Roots were fixed in equal parts of ethanol and acetic 
acid and stained by usual acetic-orcein method. 
Active mitotic rates [computed by adding meta and 
anaphases and dividing by the total number of cells 
observed i.e., (M 4- A)/TC] have been compared in 
Fable I. 

The active mitotic rate goes down significantly 
especially in Allium sativum. The number of meta¬ 
phases was considerably reduced in 6 hours while 
anaphase frequency was only halved. There were 
hardly any stages which could either exhibit C-meta- 
phase or at least the stickiness on the contours of 
chromosomes. Certain specific abervations like 
pseudo-translocations pseudo-Renner complex were 
also absent. A few cells possessing chromosomal 


breaks were observed in garlic (/=-0*C05) but not in 
onion in 4 h treatment. Multipolar spindle (Fig. 1) 
and a tendency for the nuclear cleavage (Fig. 2) h ave 
been observed, only in garlic roots (/ “C'Oll ; 0-C08 
respectively). 



Figs. 1-2. Fig. 1. Allium sativum root showing a 
tripolar spindle due to the treatment of the drug for 
4 hours. Fig. 2. Allium sativum root exhibiting a 
tendency for nuclear cleavage. 

Both Allium cepa and A. sativum have 2u — 16 
long chromosomes but A. sativum never sets any seed 
and its strain is regarded as a-clone. Since A, sativum 
exclusively reproduces by vegetative propagaticn, it 
can be argued that it possesses higher inbreeding level 
than Allium cepa which reproduces by sexual and 
vegetative means. Observations of multipolar spindle 
and tendency of nuclear cleavage in Allium sativum 
and their absence in Allium cepa may be suggestive 
of the former’s greater susceptibility to the contra¬ 
ceptive hormonal preparations. 

That a drug can pass the placental barrier during 
the period of sensitive organogenesis in human being 
is well documented by Thalidomide tragedy in the 
German Federal Republic.^ The drug was found to 
induce chromosome breakage in plant cells and it 
was realised that perhaps the Thalidomide disaster 
could have been avoided if its cytotoxic action on plant 
cells had been assessed earlier. 
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Table I 

Effect of oral contraceptive on active mitotic rates of onion and garlic 


Two hour Four hour Six hour 


Observations 




Onion 

Garlic 

Onion 

Garlic 

Onion 

Garlic 

1. 

Total No. of cells observed 

1800 

1790 

2000 

1800 

1750 

1840 

2. 

No. of metaphases 

52 

60 

40 

28 

15 

14 

3. 

No. of anaphases 

20 

24 

28 

21 

12 

12 

4. 

(M + A)/TC (active mitotic 








rate) 

(1) Treatment 

(2) Control 

0*040 

0*046 

0-035 

0*027 

0*014 

0*008 


(2000 cells for each 
class) 

0*065 

0*078 

0*059 

0-049 

0-039 

0-021 


Bulmer- mentioned that the third type of twinning 
(other than monozygotic) may arise by the mitotic 
divisions of an egg before fertilization. It would be 
surprising if a drug administered with a view to inter¬ 
fere with ovulation might stimulate a mitotic division 
in an ovum as may be guessed from figures presented 
here. 

The author is indebted to Prof. K. Y. Wagh, Depart¬ 
ment of Gynaecology and obstetrics, G.R. Medical 
College, Gwalior, for providing oral contraceptive 
tablets and helpful suggestions. 

School of Biological Sciences, H. K. Goswami, 
Bhopal University, Bliopal, 

March 15, 1977. 


Lyndoil : Manufactured by Organon (India) Ltd., 
Calcutta. 
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BROWN RUST—A THREAT TO GRAPE 
CULTIVATION 

In the present communication we are reporting brown 
rust disease of grapes caused by Cephaleiiros parasiticus 
Karst that seriously hinders viticulture in this part of 
country. Beauty seedless. Cardinal^ and a few un¬ 
identified local varieties were found to be affected by 
the disease. The disease can be seen throughout the 


year but for the months of March, April and May. 
More than 45% humidity in this part of Uttar 
Pradesh in all other months may be attributed to the 
presence of disease almost throiigl;oiit the year. How¬ 
ever, the first symptoms of the disease were observed 
in the month of August. 

Cephaleuros, an air borne alga has been reported 
as an epiphyte or space parasite on leaves and young 
stems of higher plants from different parts of the 
country (Bhargava S feeullah and Govindu*; 

Yadav®’’). 

The affected plants of grapevine show small, brown 
patches (Figs. 1 and 2) in early stage of infection which 



Fig. 1. Infected leaf of grapevine showing numerous 
small brown patches. 
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later occupy a large position of the leaf surface. In 
severe cases when the foliage are heavily covered with 
algal lesions a tendency of defoliation can be observed. 



Fig. 2. Enlarged portion of affected grapevine 
leaf. 

Fine hard cut sections were studied to know the host- 
parasite relationship. The alga was found either 
wholly external on the epidermal surface of the leaf 
or partially shunken in the cuticle. In later stages 
the alga extends between the cuticle and epidermal cells. 
TJie thalkis of the alga appears as a disk of radially 
elongated cells, arising by centrifugal growth and 
repeated dichotomous division from the germinating 
spore. In vertical section, it is seen that disk is 
composed of more than one layer. The haustoria 
could not be seen as the epidermal cells and paren¬ 
chyma immediately below the alga were discoloured 
and dead. Certain cells raised on vertical salks 
(sporangiophores) at ri^it angles to the surface 
becai'ne sporangia. The sporangiophores consist of 
thick, -rigid, septate hairs about 350-400 in length 
and 45-55/A broad. Each sporangiophore carries 


As the alga covers the leaf surface it disturbs photo¬ 
synthesis and transpiration and consequently other 
physiological processes of the host. In an earlier 
study Cephaleuros has been reported to hinder mineral 
metabolism of mango , guava and sapota (Vidyasekaran 
and Parambramani^). Although this crop has been 
reported to be affected by fungi, bacteria and viruses 
from different parts of the world, the report of 
Cephaleuros parasiticus appears to be the first record. 
Department of Botany, R. D. Josm. 

University of Gorakhpur, J. Prakash.' 

Gorakhpur (U.P.), India, L. N.Dubey, 

April 4, 1977. 
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ON THE OCCURRENCE OF LERNANTHROPUS 
KOENIGII STP. & LUTK. PARASmC ON 
PARASTROMATEUS NIGER (BLOCH) 

IN KERALA WATERS 

As the original description of Lernanthopus koenlgii 
b |7 Steenstrup and Lutken''^ was not sufficiently detailed, 
Gnanmuthu^ gave a fully illustrated description. The 
present study has shown aertain differendes between 
the material before us and Gnanamuthu’s description. 
We, therefore, present a short description. 
Lernanthropiis koenigii Stp. & Lutk. (Fig. I, 1-8) 
Lemanthropus koenigii, Gnanamuthu, 1950, p. 277, 
Figs. 19-35. 

Body rather plump. Cephalothorax nearljy squarish, 
postero-laterally well rounded and anterc^-laterally 
produced into prominent apicalfy rounded lobes. 
Antennular area convex, nearly a third of the width 
of the cephalothorax. Anterior division of trunk 
rather broad, about one and a half times as broad 
as long, postero-laterally expanded into wing- 
like • lobes. Dorsal plate fully covering posterior 
part, of . trunk, nearly equal in' length and width, 
narrowing backwards, with a slight postero—median 
dedivitiy. 

Antennule six-jointed, first joint very stout and 


3 to 7 sporangia which are oval, small, averaging about 
30-35 ft X 15-25 ft. The contents of sporangia seg¬ 
ment into numerous zoospores which cause fresh 
infections. 


armed with a stout sickle-shaped seata or spine, third 
segment longer than second, all segments carrying setae. 
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Antenna strong, apex of distai segment gicx>vel. Maxilluic 
composed of a basal part carding two dissimilar lobes, 
eadi terminating in a spine. Distal segment of maxilk 
rather long and slender, borders of the unguis and 
distal inner part of distal segment toothed. MaxiUiped 
stout, distal segment strongly, falcate. 



r'lG. f. hernaphropus koen'ign Stp. & Lutk. (1) 
Female, dorsal view; (2) Antennule; (3) Antenna; 
(4) . Maxillule; (5) Maxilla; (6) Maxilliped; 

('7) First leg; (S) Second leg. 

First pair of legs bifamous, each ramous composed 
of a single segment. Exopod somewhat rectangular, 
with five teeth on distal border, endopod a conical 
lobe terminating in a very long barbed spine. Basipod 
with an outer slender seta and inner stouter seta. 
Both rami with scattered spinules. Second pair of 
legs similar to first but smaller. Basijpod with a 
small outer lobe carrying a fairly long spine-like seta. 
Exopod with a row of five spines, endopod nearly 
as large as exopod, with a single long spine-iike seta, 
much shorter than the dorresponding seta of first leg. 
Third pair of legs large, foliaceous and curiously 
twisted. Fourth legs biramous, with flattened rami, 
abniptliy narrowing distally, onljy slightly projecting 
bq'^ond the hind end of the body. Fifth leg unifamous, 
narrower than the rami of leg four. 

Gnanamuthu- noted that the antennule is T—jointed 
and the distal joint alone carries setae. The stout seta 
on the large basal segment has probably been missed 
by him. The antenna is more robust than shown in 


the figure. Fig|Lircs of the .first twcj’ pairs ol legs arc 
unsatisfactory. ^The exopod of first leg is described as 
two-jointed. But this ramus, as in nil other species 
of Lefnanthropus, is only one-jointed. In figures of 
the dorsal view of the animal the antennular area is 
incorrectly shown as being sejparated from the cara¬ 
pace by a partition. Similarly a partition on the trunk 
behind the hind border of the head and a second 
septum separating the anterior division of the trunk 
from the dorsal plate are marked. These axe not evi¬ 
dent in the specimens before us. Acdording to Gnana¬ 
muthu this transverse partition is not clear in pre¬ 
served specimens and that is the reason, why Steenstrup 
and Lutken failed to notice it. The dorsal plate is. 
in fact, a backward extension of tlic trunk protecting 
the delicate hind legs, the genital segment and the 
abdomen. 

Distribution: Tfan'quebar, Madras. 

The authors are grateful to Dr. N. K. Pillai, 
Professor, University of Kerhla, for his kind assistance 
in the preparation of the illustration and for his 
ciomments. 

Dept, of Aquatic Biology P. NatARAJAN*. 

and Fisheries, N*. BalakRISHNAN Nair. 

University of Kerala, 

Trivandrum-7, 

Nopember 12, 1977, 


* Present address t Univerlsitiy of AgriciilturnI 
Sciences, College of Fisheries, 3Vrang;alore 575 002. 
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ON THE OCCURRENCE OF THE TREMATODE 
HEMIPERA OVOCAUDATA 

Of the four species dealt under the genus Hemipera 
NicolB by Yimiguti^, none has been reported so far 
from India and from the present host. A single speci¬ 
men of the trematode, Hemipera ovocauclaia NicolP 
(Hemiuridae) has been recorded from the stomach 
of the fish, Channa (Ophiocephalus) piuicialus fruni 
BCudi (Jodhpur), Rajasthan, on April 9, 1977. 

Measurements (Fig. 1) 

Body elongate, 2*04 mm long and 0-57 mm maxi¬ 
mum wide in ventral sucker region. Cuticle non- 
spinose. Oral sucker subterminal, surmounted by a 
preoral lobe and 0*27 x 0*28 mm in size. Pre- 
pharynx absent. Pharynx small, 0*02 x0d)3mm. 
Oesophagus not distinct. Intestinal caeca long, termi¬ 
nating at posterior end of the body. Ventral sucker 
postequatorial, larger than the oral sucker and 
0*52 mm in diameter, lying at 0*88 nim from the 
anterior extremity. 
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Genital pore median, ventral, postpharyngeal and 
0-58 mm behind the anterior end. Testes two, ovoid, 
lying side by side in the posteiicr extreirdty hut ti e 
right one displaced slightly anterior to the left one, 
measuring 0*16 x 0-13 mm and 0*17 x0*13mm, 
respectively. Cirrus pouch encloses only the ejacula¬ 
tory duct and the pars prostatica. Seminal vesicle 
siccular and comparatively small. 



Ovary 0-12 x 0*14 mm, l>ing in front of the testes 
but behind the viteliaria. Vitellaria two, compact, 
roLuided bodies, 0*12 mm in diameter and situated 
behind the ventral sucker and just above the 
ovary on either side. Uterus CDiled, intercaecal with 
its main bulk lying anterior to the ventral sucker. 
Eggs ova], slightly curved, 0•035-0*040 x 0*010- 
0*012 mm with a filament at the anoperciilate pole. 

Though the members of the genus Hemipera have 
not been reported earlier from India and from the 


present host yet the general topography of the organs 
and finding of only one specimen direct to recognise 
it as Hemipera ovocaiidata, despite some differences in 
measurements of different organs and in the location 
of the ovary which is not intervitellarian as shown by 
Skrjabin^ and Dawes^i but postvitellarian (present 
form) which may be due to faulty preservation. 

The author is thankful to the University Grants 
Commission, New Delhi, for financial assistance and 
to Professor S. D. Misra, Head, Department of 
Zoology, University of Jodhpur, Jodhpur, for 
research facilities. 

Department of Zooiegy, H. b. Mama. 

University of Jcdhpiir, 

Jodhpur -34200J, 

December 26, 1977. 
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LATERAL LINE SYSTEM IN THE TADPOLE 
OF THE INDIAN FROG RAN A TIG RINA (DAUD) 

Lateral line system is a part of the acousticc-latcral 
or ncuromast system and is present in all craniates 
from cydostomes to man. While tiypically developed 
onliy in aquatic forms, it survives in others as the 
car (internal), for it becomes idiffcrbntiated into two 
parrs : (1) the neuromasts of the lateral line system 
proper, and the related superficial organs, and (2) 
the auditoily labyrinth and its contained sensory organs. 
The first is stimulated b^y slow vibrations of die watery 
environment-and sexVes for the orientation of 
the body in relation to waves and currents^ The 
second has two distinct functions—equilibrium in 
space or balance, and hearing. 

Among the Salientia the lateral line system is pre¬ 
sent in the aquatic larvae but usually absent in the 
adults. They are found la the adults of Pipdae^ and 
of such aquatic types as Bo-m^bwa and Centtopbrys 
laevk. 

The morphology and physiologly of the amphibian 
lateral line system have been described by several 
workers^"^2 hut nothing is known of this sjjrstem in the 
Indian frogs. This author has been working on the 
Indian Anuran amphibia for quite some time now, and 
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has found outstanding differences in the anatomy and 
phjysiology of the Indian frog Rma tigrina from the 
European frogs of the same genus. This paper is 
aimed to describe the lateral line system in the tadpole 
of Rana iigrina, and thus to add to the knowledge of 
this widely used and studied Indian frog. 

Material and Method 

Live tadpole lar^^ae of Rana tigrina were collected 
in the months of July to September from the ponffs 
in and around Lucknow. Tadpoles of all stages and 
sizes were taken into account. They ranged from 10 mm 
in length when there was no trace of limb-buds but a 
rail was present, to 25 mm when tail was fully deve¬ 
loped and the hind limb buds had developed. The 
largest tadpoles collected were about 5 cms long. 
Very young frogs with short tails were also dollected 
and examined. All tadpoles were preserved in Bouin’s 
fluid. Very small tadpoles were dehydrkted and made 
into permanent mounts. In larger tadpoles the tail 
was cut and made into balsam mounts. From me 
rest of the body, in some tadpoles skin v/as removed, 
the underlying muscles were cleaned and the skin 
casts were treated for unstained as well as stained 
preparations for microscopic study. In some larger 
tadpoles after skinning, the body was examined fot 
the course of the lateral line system with a powerful 
magnifying lens and binoculars. 

Observations and 7hidings 

The lateral line sj^stem of the frog Rana iigrina^ 
presents varied patterns at different stages of the life 
of the tadpole. (A) In the young tadpoles in which 
limb-buds had not yet developed, the lateral line 
sirystem was confined to the body surface and was 
lying entirely in the epidermis. The lateral line 
system in such tadpoles consisted of clusters of sense 
cells sunk into tin|y pits in the epidermis. The pits 
ranging from 2 to 6 were arranged serially into 
groups. The axis of e 2 (Ch grjoup of pits was 
either parallel or vertical to the main line of die 
sjystem. The main lines of the lateral line system over 
the head and body of the tadpole w^ere bilaterally thus : 
(i) supra-orhital line—this line began from behind the 
external naris, it passed back and inclining towards 
the dorsal side, crossed over the orbital region, then 
descended behind the orbit to join the infra-orbiral 
line; (ii) infra-orbital line —this also took off from 
behind the external naris and passing backwards, it 
descended in the infra-orbital region, i.e., belov/ the 
eye, and eventually joined the supraorbital component 
behind the orbit; (//V) oral line —a small line that 
branthed off from the infraorbital line somewhat 
midwaV between the external naris and the orbit and 


passed down to the ventral side of rhe head in the 
region of the chin ; (//') hyomandihnlar or angnlar 
line —it took off from a place shortly behind the 
union of the supraorbital and infraorbital lines past 


SUP ORB 




Fig. 1. (A) Diagram of the lateral line system of 
a young tadpole of Rana tigrina X 3. SUP ORB 
supraorbital line, JNFR ORB infraorbital line, ORA 
oral line, ANG angular line, LAT LINE lateral line. 
(B) The supraorbital line and its neuromasts X 24(). 



F:G. 2. Phi.'U'.micrograph of the lateral Jin..* system 
of sense organs on the head of a young tadpole of 
Rana tigrina X‘^0(). 



^ Fig. 3. Photomicrograph of highly magnified lateral 
line sense organ of the tadpole of Rma tigrina X 600. 
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the orbit, thea followed the posterior margin of the 
operculum (gill cover), softer reaching the lower 
posterior margin of the operculum, this line ascended 
sharply into' the tail; and {v) the lateral line of the 
tail —the h|yomandibular line after entering the tail 
became the lateral line of the tail and passing laterally 
on the middle of the tail terminated at the end. 

The number of groups of sense cells gradually 
decreased as the lateral line advanced in the tail; 
their number was 1 to 3 as against 4 to 6 in the 
head region. 

(B) In the fully grown- tadpoles, with at least the 
hind limbs developed, the lateral line system was 
modilied. The lateral lines in the head region were 
sunk-in partly or wholly into the dermis. The lateral 
line organs were thus carried into the lateral line 
system of canals. The canals maintained connections 
with the outside environment by means of little pores 
along the coarise of the Canals through which the 
water streamed into the system. The pattern and course 
of the lateral line canals remained the same as of the 
lateral lines in the early tadpoles. Supra-orbiral, infra¬ 
orbital, oral and hyomandibular canals were distinctlly 
marked. Surprisingly there was no change in the dis¬ 
tribution and location of the neuromasts in the tail 
region. No lateral line canal or connecting pores 
were observed in the tail. Naked neuromasts in the 
form of groups of sense cells typical of the young 
tiUpolc, were present in these advanced tadpoles also. 
A lateral line slystem was almost absent in the very 
young frogs which still bore a stumpV tail. 

Discussion 

'I he lateral line ?ystem is characteristic of all fishes 
incl ding the Dipnoi. The distribution of lateral line 
system of organs (neuromasts) in modern Amphi¬ 
bia agrees in general with that of the primitive 

llshes and is remarkably like that of Dipnoi. This 
system in fishes is usually in the form of canals sunk 
into the dermis. In the tailed amphibia which live for 
the most of their time in water, the lateral line system 
follows the Tish plan’ but differs from it in the fact 
that it is not sunk into the dermis and lies in the 
epidermis. There are, however, some exceptions, for 
instanic'e in. the Urodelc Stereochilus the lateral lines 
sink partly into the dermis and the neuromasts in 
them are placed at the bottom of conspicuous pores on 
the head and bod;y. Whether the neuromats in the 
Urodeles are on the surface or partly sunk, the sense 
cells of the neuronnasts have their axes directed ante¬ 


riorly, i.e., opposing the direction of the lines of the 
lateral line system. The neuromasts of the tailless 
amphibia including the Indian frog Rana tigrina, in 
contrast, have the axes of the sense cells directed in 
the same direction as the lines of the lateral line 
system. A little variation is found in the young tad¬ 
poles of Rana iigrina; in them the sense cells of 
the neuromasts,, usualljy in clusters of 2 to 6 2 tre 
inclined in the direction of the lines of the system 
(cranio-daudali'y) in the supraorbital, infraorbital and 
lateral lines, but are placed verticallly up on the oral 
and hyomandibular lines. The lines of the lateral 
line sjystem follow the course of the nerve components 
of the cranial nerves VII, IX and X. 

In the older tadpoles of Rana tigrina, all except 
the lateral lines of tail are sunk in the dermis. This 
is rather unusual in this species of frog, for, in the 
medern amphibia the lateral line system of organs 
lies naked on the surface of the epidermis Lateral 

lines and the neuromasts were not present ia 
the adult Rana tigrina, appauently out of use on land, 
they were lost during metamorphosis of the tadpoles. 

Head of Zoology Dept., Harish C. Nigam. 

Lucknow Christian College, 

C-52 Niralanagar, 

Lucknow 226 007, India, 

January 7, 1978. 
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Methodology of Forecasting Complex Development 
Processes of the Scientific and Technological 
Revolution. By Dr. Ota Sulc. (The Centre for the 
Study of Science, Technology and Development, 
CSIR, Raji Marg, New Delhi), 1977. pp. 46. Price 
Not given. 

The publication is based on a series of four lectures 
on prognostic delivered by the author at the Centre 
for the Study of Science, Technology and Develop¬ 
ment of the CSIR, New Delhi. The author has 
attempted to present a comprehensive picture, includ¬ 
ing the conceptual framework, methodology and 
practice of forecasting and the integration of all these 
with planning and decision-making processes. One 
of the distinctive features of approaching the subject 
of forecosting by Dr. Ota Sulc is that he has suggested 
a novel methodology of forecasting development of 
the processes of the scientific and technological revolu¬ 
tion. The author has viewed the developmental 
processes as complex categories of life time which are 
characterised through different sets of indicators, 
concepts and trends. 

‘'Cybernetic and simulation models can scarcely 
substitute for the qualitative analysis and elucidation 
of the dialectical relations between social, economic 
and technological developmental factors. It is only 
the non-quantitative phase of systems methodology 
which can accompany the social science methodology 
in understanding the intrinsic logic, dynamics and 
dichotomy of complex developmental processes ” 
(P. 5). 

The principle approaches to the problem have 
been critically examined and strong argoment for 
the new approach to deal with this complex problem 
has been stressed by the author. The self expla¬ 
natory set of figures may well be considered as a 
valuable contribution which helps the reader to under¬ 
stand the complex issues better. 

The development complex has been defined as sets 
of accelerated trends and key events whose conditions 
of development and impacts are subject to multi¬ 
fold interactions. As a consequence of this, these 
sets manifest themselves in the form of integrated 
structures of social-economic-technological para¬ 
meters (goals, trends, criteria etc.). The role of 
life style indicators changes in the character 
of work, living environment and communication, 
moral ideas, values, etc. as a data base for complex 
forecasting have been discussed. The principles of 


construction of the complexes have also been higli- 
lighted. Finally, the complex of education as an 
example, have been discussed. 

The publication has laid considerable stress on the 
conceptual aspect behind the forecasting teclmiqiics. 
It is an interesting reading and one could get a very 
clear picture of the methods and techniques followed 
for forecasting complex development processes, specialJy 
in a socialistic society. 

This publication will be of special interest to the 
researchers in the field of Management of Science 
and Technology and the Technological Forecasting. 
It will also be a valuable reading for the science planners 
and others who are interested in the area of science, 
technology and society. The style of presentation 
by the author is staight-forward. The reading of the 
book will help the students of Management in under¬ 
standing the complex issues, they are likely to deal 
with, in the processes of planning and determining 
strategies for sophisticated industrial and other orga¬ 
nisations related to national development. 

T. Ganguly. 


Biological Tools and Instrumental Techniques (/I 

Laboratory Manual). By J. Sakha ram Rao and 
P. S. Srinivasan. (The Macmillian Company of 
India Limited, 6 PatuHo Road, Madras 600002), 
Pp. viii + 70. Price : Rs. 23-50. 

The authors in the preface set out their task “It 
is the intention here to give detailed operational piocc- 
dures in the manual in working with most of the bio¬ 
logical tools and techniques”. What they have done 
is to list out all the important instruments that one 
sees in a biological laboratory and have compiled the 
directions for use given by manufactures for their 
instruments. The list is certainly not complete. 
For, no information is presetned on Sonic grinder, 
hydraulic press, orbitol shaker, Jyophilizcj*, vac cum 
evaporator, etc. 

The style is simple but in some places sloppy and 
expansive. Care should have been exercised in pioof 
reading; I found 4 grammatical errors in the Preface 
alone ! The overall printing and general get up of 
the book are good. Despite its very limited intel¬ 
lectual outlook, this laboratory manual will become 
popular with the post-graduate and research students, 

A. Mahadevan, 
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X~RAY ANALYSIS OF LIQUID CRYSTALS^ 

S. CHANDRASEKHAR 
Raman Research Institute, Bangalore 560 006 


I PROPOSE to review briefly the X-ray 
work on thermotropic liquid crystals^ in 
progress in Bangalore during the last few 
months. X-ray diffraction has, of course, 
been a most useful tool in the structural 
classification of the mesophases. For example, 
in thermotropic systems (composed of 
rod-like molecules) it has been possible to 
identify from the nature of the diffraction 
pattern, a number of distinct structural types, 
viz., ' ordinary ’ and cybotactic nematics-"^, 

^ ordinary ' and cybotactic cholesterics^ . and 
eight different modifications of smectics^-^, and 
to derive some information on the degree of 
molecular order in each of them. However, 
the determination of the detailed positional 
and orientational distribution functions from 
the Fourier transform of the intensity of 
diflraction is a rather more complex problem^. 
The molecule itself is quite large, some 25 A 
long and 5 A broad, and in the liquid crys¬ 
talline phase there are intramolecular motions 
(rotations of certain parts, wagging of end 
chains, etc.) as well as pronounced orienta¬ 
tional motions of the molecule as a whole 
about all three axes. Thus the molecular 
structure factor corrected for thermal motion 
is not known with any certainty. Moreover, 
there are strong correlations between the 
orientational motions of neighbouring mole¬ 
cules, so much so that a separation of the 
//7/m- from the 7>7/er-molecular interference 
effects becomes a formidable task. 

The Heavy Atom Method 
In principle, the analysis can be simplified 
by the use of the heavy atom method—as 
need hardly be explained to an audience of 
crystallographers. In practice, however, there 

* Special University Lecture delivered at Birkbeck 
College, London, on 31 October 1977. 


is a serious difficulty, namely, the lack of stable 
heavy-atom-substituted mesogenic compounds* 
For example, the first mesogens we examined 
were some mercury compounds, with the 
mercury atom located at the centre of the 
molecule^^: 

R = H, CjHg. CgH,,. C7H15 

From the X-ray point of view, these compounds 
appeared to be ideally suited to determining 
the positional distribution function (the Hg-^ 
Hg vector); but, in fact, it turned out that 
these high temperature mesophases are too 
unstable chemically to be of use in quan¬ 
titative studies. At present we are investi¬ 
gating some bromine compounds. The diffrac¬ 
tion patterns show additional maxima diie 
to ithe Br-Br distances between neighbouring 
molecules, which help greatly in the inter¬ 
pretation. For example, from the patterns 
from nematics, it is at once seen that the 
molecules form an overlapping or ‘ imbri¬ 
cated ’ arrangement, as was indeed anticipated 
by Bernal and Crowfooff^ forty-four years ago. 

High Pressure X-ray Studies 
High pressure investigations have been 
going on in Bangalore for some time now, 
and a number of new phenomena have been 
reported^ 2 ^ pressure induced mesomor- 

phism in certain compounds^^-^^, suppression 
of mesophases in certain others^^-i^, triple 
points^^"^^ and tricritical pointsi^ in single 
component systems, etc. In order to obtain 
detailed quantitative information on the 
structural changes taking place at these 
pressures we are embarking on a programme of 
high pressure X-ray study of liquid crystalline 
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materials. A Van Valkenburg type of X-ray 
camera has been constructed^® and some 
work has begun on the effect of pressure on 
the layer spacings in smectics A and C. I 
shall mention just one result : preliminary 
photographs show that around 1*7 kbars, 
the layer spacing in the smectic A phase of 
4'-n-octyloxy-4-cyanobiphenyl (8 OCB) increases 
very slightly with increase of pressure, 
supporting a suggestion put forward by 
Cladis et to explain the so-called re¬ 

entrant nematic phase, Le., the reappearance 
of the nematic phase on cooling the smectic 
A phase of this compound at these pressures. 
However, this preliminary X-ray result needs 
to be confirmed by more careful measurements. 

Liquid Crystals of Disc-like Molecules 

Finally, I shall describe some work on an 
interesting new type of mesophase. Since 
the discovery by Reinitzer in 1888 of two 
‘ melting ’ points in cholestryl benzoate, 
several thousands of pure compounds have 
been found to exhibit thermotropic meso- 
morphism. The single feature common to 
all of them is the rod-like shape of the mole¬ 
cule. However, recent studies in Bangalore 
have established for the first time the occurrence 
of thermotropic mesomorphism in pure com¬ 
pounds consisting of simple disc-like mole- 
cules^®. The compounds are 


R 
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of which four homologues, R = n-CjHjj to 
n-CgHj, show mesophases. The X-ray pattern 
from a polydomain sample of the mesophase 
consists of a diffuse ‘ liquid-like ’ outer ring 
(corresponding to a mean intermolecular spacing 
of about 5 A), and relatively sharp inner rings. 
The Bragg spacings of the first three inner- 
rings are in the ratio 1 : 1/^3 ; 4, characteris¬ 
tic of a hexagonal structure. This is con¬ 
firmed by the diffraction pattern from a nearly 
monodomain specimen which directly shows 
up the hexagonal symmetry. Based on this 
evidence we have proposed a structure in 
which the discs are stacked one on top of the 
other in columns that form a hexagonal array, 
but the spacing between the discs in each column 
is irregular (Fig. 1). Thus we have here an 
entirely new type of liquid crystal in which 
there is lamellar order in two dimensions and 
liquid-like disorder in the third. Furth'r 
experiments are under way to test the validity 
of this model and to investigate other properties 
of the mesophase. 



Fic. 1. Schemalic representation of the proposed 
structure of the mesophase of disc-like molecules. 
The discs are irregularly spaced to form liquid-like 
columns. 
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MECHANISM OF ACTION OF AIR POLLUTANTS ON PLANTS 
H. S. SRIVASTAVA 

Department of Life Sciences, 'Vigyan Bhawan, Khandva Road, University of Indor^, 
Indore 452 001 (M.P.), India 


Abstract 

Air pollutants enter the plant cells tbiiongh open stomata. After crossing the boundaries 
of cell wall and cell membrane, they reaa with the chemical constituents of the cy.toplasm. Many 
effects of air pollutants on plants, such as retardation of griowth and ineneased permeabilities of 
the cell wall and the membrane may be explained on the basis of their chemicial reactions w'i'h 
these components. Most of the visible or 'hidden* physiological effects, however, are brought 
about the changes in. some important metabolite of the cell. Changes in the levels of proteins, 
pigments and niicleio acids following exposure to air pollutants have been recorded. The enzymes 
are particularly, sensitive to ait pollutants both in vivo and in vitro. The effects on' enzymes vary 
from stimulation to inhibition according to the nature and the Concentrlation of the pollutant 
used and to the system.. Changes in enZyme activities may affect plant metabolism more than the 
change in any other molecule. 


^HE effects of different air pollutants on plants have 
^ been demonstrated by many investigators. Most of 
them, however, have limited their efforts to study the 
visible effects or to specifications of environmental 
factors which induce or feduce the injury^’2, Jn many 
cases, there is no visible injury but the ove.'all produc¬ 
tivity of the plant is fedliced due to some metabolic 
disorders. The mechanism of phytotoxicity, whether 
visible or hidden, has not been' examined in detail for 
most of the air pollutants, although the types of 
phiYsiologidal and biochemical changes following 
exposure to the pollutants have been reviewed^''^. The 


objective of the present article is to examine the initial 
reaaion(s) of a plant cell in response to the pollutant, 
which might be leading to an altered physiology or to a 
visible effect. 

Air pollutants and the Stomatal Movements 

Gases and vapours enter leaves and plants through 
open stomata. The cuticle is also permeable to some 
extent to gaseous exchanges but the .diffusion through 
cuticle is generally low. Thus, the entry of gaseous 
pollutants into the plant and their physiological effects 
on COo and Oo exchanges and other processes largely 
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depend upon the opening and ciO'sing of stomata. Open, 
and functional stomata were found to be necessary, 
for the damage to O'ceur biy air pollutants in the leaves 
of alfalfa^^, and Poa annuaP’^^. Katz^^ also reporte.l 
damage to sensitive plants by SO’^ under conditions 
which favoured open stomata. Ozone damage in 
tobacco leaves was also positively correlated with the 
stomatal opening; and sugar content of the guard cells^-. 
PrSefumigation darkness, water stress and spray of 
phenyl-mercuric acetate, the faaors which induce 
stomatal closure protected tomatO' plants from ozone 
damageia. The abcissic acid which tend to ^ close 
stomata"*"^ protected bean leaves against ozone injurly^®. 
Damage to bean plants with smog on the other hand, 
occurred irrespective of the stomatal opening In 
another instance also, significant reduction id the growth 
of tomato plants occurred -at low light intensity^ 
which might have induced partial stomatal closure. 
The pollutants in these cases might have entered the 
plant cells either through the cuticle or through stomata 
often kept permanently open by. dust particles jammed 
in pores^^. 

Air pollutanrs may induce stomatal closure or 
opening also. Smog causes stomatal closure m tomato 
leaves^y. Stomatal closure by ozone in tolerant varie¬ 
ties of maize and pinto bean leaves'^o and several other 
plants*-^^ have also been observed. Although closing of 
stomata may prevent further entry of the pollutant 
and avoid injury, it may, lead to the inhibition of 
rates of photosynthesis, respiration and transpiration. 
In bean leaves, however, inhibition of photosynthesis 
and respiration occurred in various environmental 
conditions without appreciable decrease in transpira- 
1-10.^22-24. In an analysis of the different resistances of 
gaseous exchange, it was concluded that the effect of 
NO., was more pronounced on mesophyll resistance 
than on stomatal'^^. For example, an exposur'e of 
3*0 ppm NOo to bean leaves increased „ CO^, from 
9*54 s am-i ^to ■ 16*74 at a light intensity of 
^*25 X 10 '^ ergs cni"^ s”^ while rs COo increased 
fdom 1*21 to 1-34 only under similar conditions. Sij 
and Swansoa^J 5 also reported that SO^ inhibits photo- 
syntliesis in pintO bean and maize leaves without 
dausing stomatal closure. Inhibition of photosynthesis 
in oats, on the other hand, was the result of stomatal 
closure^i. Mansfield and Majerinki* and Bisebe ef 
reported that SOo causes stomatal opening in the 
mature leaves of Vicici fabd. Stimulation of stomatal 
opening m?y increase the aaoess of gas to the mesophyll 
and thus the damage caused will be greater. Further 
the opening of stomata mal,y cause water stress by 
indreasing transpiration. Some of the symptoms of SO 2 
injury closely resemble “those caused by high rates of 
transpiration^'^. ' • ’ ■ 


Little is known about the mechanism of opening 
and closing of stomata by the pollutants. In ozone 
resistant onions, it has been postulated chat the mem¬ 
brane of guard cells lose their premeabiiitiy and lea.k 
out the solutes, thereby closing the stomata. The 
stomata reopen shortly after the supply is 

stopped-^. 

Membrane Permeability 
After theif entry through the open stomata, the 
air pollutants majy affect the organisation of ceil walls 
and cell membranes. Single cell systems have been 
used to study the effect of O 3 on cell permeabilities. 
Changes in permeability due to O 3 have been observed 
in E. yeast*^^’, ChLorella^^ and red blood ceils^-. 

The leakage of' K ■ from chlorella cells was veiy 
rapid and occurred between 5 and 15 s after exposure 
to O 3 and thus the effect on cell membrane was 
rather primary*^ h Dugger et have shown that 

exposure of plants to O 3 changes the permeability of ^ 
leaf tissues to exogenous substrates and also to the 
catabolic utilisation of substrates. This may indi.ate 
that the air pollutants change the permeability of cell 
membranes as well as the transloiation of substrates 
inside the cell. Disiinitegrarion of membranes of 
parenichymatous cells was shown by Thompson et 
Studies with isolated cell organelles showed that the 
permcabiliny of the membranes of oiganelles is alsu 
affected by the pollutants. Fumigation of bean, tobacco, 
beet, maize, barley and rye plants with 0 .{ cause! the 
accumulation of amino acids, y-amino butyric acid 
and analine and the loss of glutamic acid'^^^ Since the 
enzyme, glutamate decarbc^xylase, catalysing the con- | 
version of glutamate to amino butyric acid occurs in 
o(ytoplasm and glutamate is produced in mi ochunjiria a::d 
chloroplasts, it appears that O.j increases permeabilirj^ of 
the cell organelles in which the glutamate is produced. 
Changes in or.^anid adds, amidtcs, free sugars and 
nucleic add phosphorus following exposure to Oj 
majy also be associated with the change in membrane 
permeability of cell organellesIncfcase in the 
permeability of mitochondrial membrane after expo¬ 
sure to O 3 was observed by Lec'^" and Ting and 
Dugger**’^^. Disruption of chloroplast membrane by 
SOo anid NO^ was observed in bean by Wellburn ' 

et Ozone also induced changes in the permea¬ 

bility of outer cltioroplast membranes of intact 
plastkls**^^*. Enzymes of phorosynthetic fixation of CO., ^ 
are associated with the chloroplasts. Hence, inhibition 
of photosynthesis by oxidants such as NOo is attribu¬ 
ted to the disruption of chloropkcst membnines~'*'-h 
Air pollutants may affect membrane permeabiliy 
cither by dcstroiying their integrit/y or by inhibiting 
their biogenesis. The -SH groups of proteins are sus¬ 
ceptible to oxidation bjy many pollutants. The inacti- 
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vat ion of papaia by perox^yacetjyl nitrate (PAN) was 
proportional to the amount of frec-SH group at the 
rime* of exposure*^'*’*^^. Fumigation' with O 3 lowered 
the ~SH content of spinach and tobacco leaves^s. 
k was furtlief shown by these workers that tobacco 
i:ntl bean leaves treated with -SH binding reagents 
such as fi-iodoadetanii(ie developed symptoms similar 
to those of O.j injury. In another investigation, tobacco 
leaves espoced to O 3 lost 50% of their saturated fatty 
ac ills but only 10 % of the unsaturated fatty acids^k 
suggesting th.ereby that O 3 affects membrane permea¬ 
bility by inhibiting fattfy akd synthesis rather than by 
tlestroying them. Mudd and Lugger^a also' found that 
PAN inhibits synthesis of fatty toids from acetate in 
spinach chloroplasts. Incorporation of acetate into 
citrate and glutamate, however, was not -inhibited. 
Treatment of pine needles with aqueous SOo pt'oduced 
marked changes in the concentration and composition 
of glycolipids*^®. 

«!, Cell membranes play an important role in the 

cellular metabolism. Disruption in their structure and 
function will induce several changes inside the cell. 
For example, it has been suggested that inhibition of 
CO.» fixation by bisulphite compounds is through 
interference with the transport system in chloroplast 
membrane'^”. 

Cell Wall Metabolism 
k has been* observed by several investigators that 
exposure to F, PAN and 0.> inhibits growth of Avena 
colcoptiles. For the growth of a plant body, biosynthe¬ 
sis aid degr dation of cell wall is essential. Works of 
' Ordin and his associates demonstrate the inhibition of 

^ cellulose and dell wall formation by aid pollutants in 

oat cokoprile tissues^^^^'^'k Synthesis of cellulose from 
glucose ikiofphate involves the en 2 jyme phosphogluco- 
muruse which converts glucose 6 -phosphate to glucose 
1 -phosphate. This ens^yme is believed to be the rate 
limiting one in the process. Inhibition of m 
ncfivitiy of this enzyme by F, PAN and O 3 was observed 
by Ordirt and Altman">‘h In oat coleoptiles, ^either 
GDF-glucose or UDP-glucose units may be utilised in 
the (inal reaction of cellulose synthesis. Perox'y acetyl 
rdtrate treatment inactivated UDP-glucbse utilising 
system in oats Inhibition of this system 

by O 3 , however, was less; although the inhibi¬ 
tion of coldoptile growth by O 3 was also as drastic 
ns b- PAN. Tc is possible that O 3 inhibits cell wall 
I, synthesis and coleoptile griwth by modifying phospho- 

gluconiuitase activity or some other reaction. 

Macuomolecular Synthesis 
Bckrles the inhibition of cellulose siynthesis, air 
pollutants maty affedt metabolism of maly other macro- 
molecules also, A disbalance between siynthesis and 
degradation of important macrbmoleoiles such as 


nucleic acids, proteins, chlorophyll etc. may induce 
several changes both visible and invisible. All the 
changes at morphological, histological or physiological 
levels may be correlated tO' the change at molecular 
Vvel. 

One of the most common observations during ex¬ 
posure to air pollutants is flecking or disoolouratio'n' 
of leaves. Bleaching during SO.> exposure has been 
observed in lichens^'"^, bryoph'ytesS^’5° and some angio- 
sperms*>=L Treating pine needles with aqueous SO 2 also 
adcelerated dhlorophyll degradationoC. Giibert-'^'^ 
studied the time course of degradation of 

dhlorophyll at verly low SOo concentration 
fO-01 ppm) in suscieptible and resistant species 
of kchens and bryophytes. Chlorophyll con¬ 

tent in susceptible species, Ramalinct faplnacea and 
Hypniim curissiforme declined gradualliy over a 

period of 40 days, while it was almost similar to 
'.ontrol in resistant species, Lecafiora cenizaeoides and 
Torula muralis. Puckett et dl/>^ observed that the 
loss of chlorophyll in lichens was due tO' rheir oxida¬ 
tion. Depigmentation has been observel with other 
air pollutants also. Destruction of chlorophyll by F in 
susceptible species Qf/era^s patrea was more than in 
resistant species Alnus glutinosa^^. Further, chloraphyll 
h was relatively more stable than chlorophyll a. Inhi¬ 
bition of pigment synthesis was observed with O 3 
also'*^. It also modified the ratio of chlorophyll to 
/J-carotene in the chloroplasts. On an average the 
control plants had 88 *8 gg of ^?-carotene per 4*8 mg 
of chlorophyll, while in ozone treated chloroplasts the 
amount of /^-carotene for the same amount of chloro¬ 
phyll was 54-1 Decirease in carbtenoids may 

make chlorophyll more susceptible to photooxidaticn. 

Although the reduction in chlorophyll may inhibit 
the r'ate of photoaynthesis, in many cases, inhibition 
of photosynthesis is rather rapid-i-23-25 £3 

unacdompanied by any detecitable chlorophyll degra¬ 
dation^*^ In bean leaves also a o-Q ppm NO^ for 
5 h caused discjolouration in plants grown at low 
nitrogen only and that also only after 2 to 4 days of 
fumigation--^. Inhibition of photosynthesis, however, 
was observed at all nitrogen levels and the effett was 
instant. 

Effect of air pollutants on enzyme activities have 
been investigated. The efifecits var^/ from stimulation 
to inhibition to no eflFect (Table I). The nature of 
the eflect depends upon several factors; the species of 
the plant and the nature of the pollutant being the 
more important ones. Tingey et exposed Dare 

and Hood ctultivars of soybean to O 3 for 2 h and then 
measured the activities of glucose 6 -phosphate de¬ 
hydrogenase, phenylalanine ammonia lyase, polyphenol 
oxidase and peroxidase in the first trifoliate leaves. The 



528 


Mechanism af Action of Air Pollutants on Plants 


t Cww/j/ 
Science 


Table I 

Effects of air pollutants on enzyme activities 


Air pollutant 

Enzyme 

Plant material 

Effect 

Reference 

Sulfur dioxide 

RuDP Caibcxylase 

Pea 

Slight increase 

71 

Peroxidase 

Pea 

Slight increase 

71 


. Peroxidase 

Pine needle 

Decrease 

72 


Glutamate-pyruvate 

transaminase 

Pea 

No effect 

71 


Glutamate-pyruvate trans¬ 
aminase 

various plants 

Decrease 

73 


Glutamate-oxalacetate trans¬ 
aminase 

9J 

Various plants 

Pea 

Pea 

Decrease 

No effect 

Decrease 

73 

71 

74 


Glutamate dehydrogenase 

Pea 

Increase 

75, 76 



Various plants 

Increase 

73 


Chlorophyllase 

Pine needles 

Increase at 10-50 
ppm and 
decrease at 

100 ppm 

72 


Catalase 

Pine needles 

Decrease 

77 


Nitrogenase 

Anabaena 

cylindrica 

Decrease 

61 

Nitrogen dioxide 

RuDP carboxylase 

Pea 

No effect 

71 

Peroxidase 

Pea 

No effect 

71 


Glutamate-pyruvate 

transaminase 

Pea 

No clTcct 

71 

Nitrogen dioxide 

Glutamatc-o xalacetate 
transaminase 

Pea 

No effect 

71 

Nitric oxide 

Nitrite reductase 

Tomato 

Increase 

78 

Peroxy acetyl 
nitrate 

Polysaccharide s>nthetase 

Oat coleoptilc 

Decrease 

50 

Phosphogliicomutase 

Oat coleoptile 

Decrease 

52 


Ribonuclease 

Enzyme prep. 

No effect 

41 


Papain 

Enzyme prep. 

Decrease 

41 

Ozone 

6-phosphogluconate 

dehydrogenase 

Soybean 

Increase 

79 


Glucose d-phosphate 
dehydrogenase 

Soybean 

Increase 

62, 80 


Phenylalanine ammonia lyase 

Soybean 

Increase 

62, 80 


Polyphenol oxidase 

Soybean 

Increase 

62, 80 


Peroxidase 

Soybean 

Increase 

62, 

80-82 



Many plants 

Decrease 

83 


Catalase 

Many plants 

Slight decrease 

83 



Soybean 

No effect 

80 


Papain 

.. 

Decrease 

83 


Urease 

.. 

Slight decrease 

83 


Phosphoglucomutase 

Bean 

No effect 

52 


Ribdnuclease 

Aqueous sol. 

Decrease 

42 


>» 

Bean 

Increase 

84 ' 
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Table l--Contd. 


Air pollutant 

Enzyme 

Plant material 

Effect 

Reference 

Ozone 

Glyceraldehyde 3-phosphate 

Soybean 

Increase 

80 


dehydrogenase 





Ribonuclease 

Soybean 

No effect 

80 


Protease 

Soybean 

No effect 

80 


Acid phosphatase 

Soybean 

No effect 

80 


Esterase 

Soybean 

No effect 

80 


Nitrate reductase 

Soybean 

Increase 

85 

Fluoride 

Phosphoglucomutase 

Oat coleoptile 

Decrease 

50 


Enolase 

Bean 

Increase 

86 


»> 

Maize 

Increase 

86 


Catalase 

Bean 

Increase 

86 


PEP carboxylase 

Bean 

No effect 

86 


Pyruvate kinase 

Maize 

Increase 

86 


activity of all these enziyines indreased. But the increase 
in sensitive cultivar (Dare) was several hours earlier 
than in the tolerant one (Hood). Change in enryme 
activity may affect the metabolism of a plant more 
chan the change in an|y other molecule. Decrease in 
protein content following exposlcre to O 3 has been 
observed in tobacdo mitochondria^^ and in Lemna 
The effea on proteins appears to be more 
pronounced on in vitro system than on intact 
plant materials^^’®^. These experiments, however, do not 
demonstrate whether the decrease is due to inhibited 
s'ynthcsis or to accelerated degradation. Godzik and 
lin'skcns^^^ demonstrated that SO.j inhibits protein 
synthesis in bean leaves. An attempt to reveal the 
mechanism of protein synthesis inhibition by. air 
pollutants was made by Changes He observed that 
O.^ break down the polysomes and monosomes into 
subunits. Further, the chloroplastid ribosomes were 
more susceptible than cfy,toplasmic ones. This was 
probably because chloroplastic ribosomes have more 
-SH grbups and have better protein synthesizing 

capaciiiy. , . . i j n 

Air pollutants react with nuoleic acids and nucleo¬ 
tides also. The dontent of ribosomal RNA in the 
chloroplastic ribosomes of bean was decreased by 
Protein and RNA content of detached tobacco leaves 
was also inhibited by an' exposutb to 30 pphm O., for 
2 h. However, the effect of O 3 on these components 
in attached leaves was negliglblei^. In another m- 
stance, fumigation of pea, lettuce and mahe_ seedhngs 
jn 4 u^ the formation of ifirrimidine sulfomc ftdid® , 


Inhibition of protein ^nthesis or acceleration of its 
degradation may, enhance senescence in mature leaves 
which has been observed with 03 ^ 3*69 aqueous 
HoS'*^. In the latter case, HoS enhanced degradation 
of chlorophyll and carotenoids also in the mature 
leaves. 

Conclusion 

It is apparent from these aclcounts that the ultimate 
effeqt of an air pollctant is On some important mole¬ 
cule (s) inside the cell. This effea changes the bio¬ 
chemistry of the cell to produce either ''hidden’’ phy¬ 
siological effects or apparent injury. Before the air 
pollutant reaches inside the dell, it ma)y also- aflfea the 
stomatal movements and structure and funaion of cell 
walls and cell membranes. In' many cases, effects on 
these structures bring about physiological, histological 
or morphological changes. 
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EFFECT OF IN VIVO MUSCULAR STIMULATIONS 
III. Some Aspects of Carbohydrate Metabolism of Cardiac Tissue 

P. REDDANNA and S. GOVINDAPPA 
Department of Zoology, Sri Veiikateswara University, Tiriipati 517 502, India 

Abstract 

The carbohydrate level of cardiac tissue was drastically decreased under the influence 
of in vivo muscular stimulations. The aminoacid content increased to a large extent. On 
successive muscular stimuiations for 10 days the cardiac tissue appeared to have undergone a 


shift towards aminoacid oxidations, decreasing 
Introduction 

E JLECTRICAL stimulation has been widely employed 
for inducing the muscular exercise'-^, increased 
levels of oxidative enzymes of all tissues of the body-^ 
a.nd of myocardium-^, have been reported Ibllowing 
prolonged in vivo muscular stimulations and conflict 
stress respectively. Physical exercise also leads to 
iiTcrease in the oxygen demand of myocardium^ and 
iircreases heart rate, regional blood flow and arterial 
h»lood pressure<^~^. The values of these parameters 
were shown to decrease within 5 -7 days of exercise. 
Since heart is known to involve in rapid activity during 
exercise, an attempt has been made to understand the 
possible changes in carbohydrate metabolism of cardiac 
tissue during muscular stimulations of short duration 
a-ocl prolonged periods. 

Material and Methods 

Frogs belonging to the species Rana lie.xadactyla 
(;Lesson) were employed in the present investigation. 
I^ight gastrocnemius muscles of intact frogs were stimu- 
la,ted with electronic stimulator (INCO/CSIO Research 
stimulator—Ambala) as described earlier-^ with a 
series of impulses (biphasic) of 5 V at a frequency of 
X 2-0 pulses/min for 30 min per day for one day in one 
p^-tch of experimental animals and for 10 successive 


the utilization of carbohydrates. 

u 

days in another batch. The duration of each impulse 
was 100 ms, while the delay was 400 ms. 

The cardiac tissue was isolated from freshly pithed 
control as well as experimental frogs and placed in 
amphibian Ringer to recover from shock eflects. The 
heart was squeezed and washed thoroughly with amphi¬ 
bian Ringer to remove the traces of blood and taken 
for biochemical assays. 

The activity levels of SDH, MDH and LDH were 
estimated by ih- method of Nachlas et al.^ and 
GDH activity by the method of Lee and Lardy,'* 
modified as follows. The reaction mixture in a final 
volume of 2 ml contains 40 fiin of substrate (sodium 
succinate for SDH, sodium malate for MDH, sodium 
lactate for LDH and sodium glutamate for GDH) 
0-1/mi of NAD (for MDH, LDH and GDPl only), 
lOO^m of pH 7-4 phosphate bufifer and 2/gii of JNT 
(2-4-lodophenyl)-3-(4 nitrophcnyl)-5-phcnyl tetrazo- 
liunichloride). The reaction was initiated by the addition 
of 0*5 ml of the tissue extract. The incubation was 
carried out for 30 min. at 37" C and the reaction was 
stopped by the addition of 5 ml of glacial acetic acid. 
The formazan formed was extracted overnight in 
cold with 5 ml of toluene. The intensity of colour was 
read at 495 m/i against toluene blank—and the activity 
was expressed as pm of formazan/gm wt/hr. Total 
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Table I 

Levels of total carbohydrates, lactic acid, free aminoacids (mglgm wt) and succinate, malate, lactate, 
glutamcite dehydrogenase activities {pirn formazanlginjhr^ in heart of control and expet imental animals 
The values represent the mean of six observations* Mean i SD j and indicate per cent increas<2^ or 

decrease over controls 

Experinientai 

1 day 10 days 


1. Total Carbohydrates 2*74 1*14 1*96. 

± 0-39 ± 0-21 i 0-24 






- 58-4 


-28-47 





P 

< 0-001 


P < 0-01 


2. 

Lactic acid 

0-938 



1-073 


1-082 



± 0-05 


+ 14-39 

± 0-052 

+ 16-34 

± 0-024 




P 

< 0-01 


P < 0-001 


3. 

Free aminoacids 

1-71 



3-78 


1-49 



± 0-35 


+ 121-05 

i 0-54 

--12-87 

+ 0-14 




P 

< 0-001 


P < 0-001 


4. 

SDH 

28-15 



28-24 


49-18 



± 0-707 


+ 0-32 

± 1-25 

+74-71 

+ 0-008 





NS 


P < 0-001 


5. 

MDH 

5-92 



5-87 


6-44 



± 1*45 


- 0-85 

± 0-98 

- 1 - 8-78 

+ 0-9 





NS 


NS 


6. 

LDH 

31-06 



31-44 


46-6 



± 6-54 


+ 1-22 

± 3-47 

+50-03 

+ 14-5 





NS 


P < 0-05 


7. 

GDH 

26-73 



18-86 


43-9 



± 1-15 


- 29-44 

± 2-56 

+ 64-23 

+ 8-9 




P 

< 0-01 


P < 0-01 



COMPONENT CONTROL 


carbohydrates were estimated by the method of Corroll 
et al.^^, free amino acids, by the method of Moore 
and Stein^i and lactic acid by the method of Barker 
and Summerson^- modified by HuckabeeJ^. 

Results and Discussions 

The results presented in Table I Indicate the 
influence of in vivo muscular stimulations on certain 
components of carbohydrate metabolism of cardiac 
tissue. The total carbohydrate level of heart decreased 
drastically following one day of muscular stimulation. 
As a consequence of carbohydrate degradations, lactic 
acid level of the tissue has been elevated. While 
succinate, malate and lactate dehydrogenase activities 
revealed non-significant changes, glutamate dehydro¬ 


genase activity showed considerable decrease, indicat¬ 
ing probably the decreased levels of aminoacid oxida¬ 
tions in the tissue. The free aminoacid level was 
found to be elevated, which might be due to the 
decreased aminoacid oxidations and increased rale of 
uptake of aminoacids from blood. The uptake of 
aminoacids from the blood might be possible in the 
light of elevated blood aminoacid level after one day 
muscular stimulations (82% increase per 100 ml blood). 

The situation of cardiac metabolism seemed to be 
different after 10 days of successive muscular stimula¬ 
tions. The tissue was capable of decreasing the extent 
of depletion of total carbohydrates during the muscular 
stimulations. The capacity of the tissue to utilize 
less carbohydrates appeared to have developed by 
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slight reorientation of the metabolism. Elevated GDH 
activity and decreased aminoacid content suggested 
the involvement of aminoacid oxidations. As a conse¬ 
quence of increased GDH activity, continuous addition 
of a-icetoglutarate could be visualised and this might 
be responsible for increased SDH activity of the tissue. 
Besides, NAJD dependent LDH activity also showed 
considerable increase indicating the active addition 
of lactic acid into the citric acid cycle. In spite of 
such a large increase in SDH activity, MDH activity 
showed a non-significant rise indicating the participa¬ 
tion of some other cycle which might be actively deplet¬ 
ing the citric acid cycle intermediaries at this level. 
In conclusion it could be said that during prolonged 
muscular stimulations, cardiac tissue appeared to have 
decreased the utilization of carbohydrates with a shift 
towards the oxidations of aminoacids. 
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SYMPOSIUM ON « FLORISTIC STUDIES IN PENINSULAR INDIA ” AND ANNIVERSARY 
CELEBRATIONS OF MADRAS HERBARIUM, COIMBATORE 


The Herbarium of the Botanical Survey of India at 
Coimbatore has completed 125 years of its services to 
the plant-sdiences of India. The Botanical Survey of 
India is planning to celebrate the 125th anniversary 
and also to organise a symposium ‘Tloristic Studies 
in Peninsular India” in November 1978 at Coimbatore. 


Details can be had from Dr. S. K. Jain, Director, 
Botanical Survey of India, P.O. Botanic Garden, 
Howrah-711 1Q3 or from Dr. N. C. Nair, Dy. Direc¬ 
tor, Botaniqal Survey of India, 29 Dewan Bahadur 
Road, COIMBATORB-641 002. 


INDIAN SOCIETY OF CELL BIOLOGY 


The Third Cell Biology Conference organized by 
Cancier Research Centre will be held at Bombay 
during Januaijy 10-12, 1979- Further mfoimadon 
regarding the Conference can be had from Dr. A. N. 


Balsey, Organizing Secretary, Cell Biologly Conference, 
Canefer Research Institute, Tara Memorial Centre, 
Patel, Bombay 400 012. 
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THE CRYSTAL STRUCTURE OF MANGANESE 
SALICYLATE, DIHYDRATE 

The title compound Mn (C 7 H 503 ^ 2 . 2 H 2 O was studied 
to unravel the scheme of hydrogen bonds as also to 
Study the metal oxygen ligands. 

Crystal Data 

The crystals were prepared by reaction of stoichio¬ 
metric amounts of manganese carbonate with salicylic 
acid and grown out of water solution. They arc: 
Monoclinic, with = 15-58, h — \2-H, c ~ 7-64 A, 
P = 97-4", - 1-69, D,,,, 1 -67 gm/cc, Z - 4, 

space group ?2Jc. 

609 reflexions were collected by Weissenberg single 
crystal photography intensities estimated visually and 
data brought to approximate absolute scale by statistical 
methods. 

Structure Determination and Comments 

The structure was solved fro.m a three-dimensional 
Patterson map and packing considerations. There 
are two salicylate anions which are not symmetry 
related in the asymmetric unit in the unit cell and the 
metal occupies only a general position. At the present 
stage of analysis with least-squares rciinement using 
only individual isotropic temperature factors for all 
the atoms (except hydrogen) the R factor is 13-7%. 
A view of the crystal structure down (001) is given in 
Fig 1 . The metal is six-fold coordination by oxygen 



atoms metal-oxygen distances ranging from 2-15 A 
to 2-37 A. The structure is held together by ionic 
linkage.s, van dcr Waals contacts and hydrogen bonds 
via the water molecules, hydrogen bond:; ranging from 
2-72 A to 2-93 A. 

As considerable interest lies in locating the hydrogen 
atoms to establish the correct scheme of hydrogen 
bonds, furl her work to rotinc the structure is lU 
progress. 

Department of Physics, M. P. Gupta. 

Urivers.’ty of Ranchi, J. Asuok. 

Ranchi 834 OOH, 

January 27, 1978. 


FERROELASTIC EFFECT IN BARIUM 
CHLORIDE DIH\DRATE 

BaCb . 2 H 2 O has been known since long to undergo 
changes in twinning under stress'. This property 
can now be recognized as a manifestation of fetro- 
clasticity-’-"^. The crystals arc monoclinic pseudo- 
orthorhombic, with space group P2|/// (C%,-‘') and the 
following lattice para met ers‘t : a 6-7215 (2), h 
10-9077 (3), (• 7-1315 (3) A anil />' 90-102 ( 3 )' . 

The symmetry of a ferroclastic crystal is a sub-group 
of a certain higher symmetry structure (real or hypo¬ 
thetical) called the prototypeThe rcdiiclIcMT in 
symmetry occurs as a result of a small lattice distor¬ 
tion brought about by mode softening, (’onsctiuenlly, 
pairs of independent atoms of the same kind arc related 
in the rcrroclaslic phase by pscudosymmetry operYi- 
tions. In BaCl 2 . 2 H 20 , such an operation is the 
following : 

.V2, .'M, ^2 ^ (■[ .V|, ] I n) -I /•- (I) 

where A • • 0-913 A for Ba, 0-266 and 0-265 A IVr 
Cl| andCb, 0-710 and 0-699 A forOi andC)., 0-654 
and 0-644 A for H 2 and H 3 , and 1 -OIS and 1 •002 A 
lor Hi and H 4 (see Ref. 5 for atoni labels and coordi¬ 
nates). From the above relation it is rcadiiy deduced 
that the space group ofdhc prototype phase should 
be Penb (D 2 ;A)- 

In this crystal, belonging to the full fcrroclabtic 
Aizii species mmm F 2/m, only W-walls of the type 
A' = 0 or z 0 arc expected*’*. The creati :>n and 
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Fig. 1. A succession of four microphotographs 
of a crystal of BaC( 2 . 2 H 20 , showing the creation and 
movement of the two mutually perpendicular types 
of ferroelastic domain walls when a small uniaxial 
stress is applied in the 6-plane. Notice the cracking 
of the crystal along a domain wall in the lower two 
photographs. 

Curr. Sci.--4 


movement of these domain walls under appropriate 
shear stress was confirmed by observations. on thin 
6-plates of the crystal under a polarizing microscope 
Fig- 1. Fh- 2 shows the atomic displacements [derived 
from (Eq. 1)] instrumental for the motion of the 
domain wall a* 0 under an applied uniaxial stress. 
Implicit in Eq. (1) is the concomitant reversal of the 
^/-axis when such a ferroelastic stale-shift occurs. 





Fig. 2. Structure of -a layer of BaCU.SH^O paral¬ 
lel to the 6-plane, before (solid lines) and after 
(dotted lines) a ferroelastic state shift. Parts of four 
unit cells are drawn. The numbers near the atomic 
positions are y-coordinates in A units. Atoms move 
in the diredtion of the arrows during ferroelastic state 
shifts. The lines joining atoms around Ba'' ions indi¬ 
cate the coordination polygon in the pcdkered la'yer. 

DTA, DSC and TO experiments on the crystal 
do not show any phase transition before dehydration 
sets in at about 60'" C. 

Neutron Physics Section, V. K. Wadhawan. 

Bhabha Atomic Research Centre, 

Trombay, Bombay 400 085, 

Fehniary 6, 1978. 
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A NOPE ON THE SIMPLE TECHNIQUES TO 
MEASURE THE UNIFORMITY OF THE 
BETA-RAY SOURCE DEPOSIT 

Introduction : 

A THIN uniform source deposit of /J-emitting isotype 
on thin backing is always desirable for the workjin 
y?-ray spectroscopy. The purpose of using thin source 
on thin backing is to diminish the influence of absorp¬ 
tion of the /?-rays in the sample and the influence^of 
back scattering. The importance of obtaining a 
uniformly distributed deposit lies especially in the study 
of low energy region where the closely spaced conver¬ 
sion lines are to be resolved (Mishra, R. K., 1971-72). 
A non-uniform source deposit results in partial absorp¬ 
tion of the beta particles which gives rise to energy 
spread in the measured spectrum. Quite a uniform 
source deposit is obtained when it is prepared by the 
ion collection method (Yaffe, L- 1962). When this 
method seems inconvenient, the electrospraying method 
proves to be always useful. 

This note describes some techniques to measure 
the uniformity of the ^ray source deposit. An 
indirect method of testing the uniformity of the source 
deposit is to compare the resolution of the conversion 
line emitted from the source prepared by ion collec¬ 
tion method to that prepared by electrospraying method. 
The comparison of resolution of lines gives a measure 
of the comparative uniformity of the two source depo¬ 
sits. That is, if the two lines have similar resolutions, 
then the deposits may be equally thin and uniform, 
equally thin and equally non-uniform, equally thick 
and equally uniform or equally thick and equally non- 
uniform. The other method which is simple, is to 
collimate the and scan the source deposit in 

order to see if the counting rate remains constant 
throughout the region. . 

Experiments 



Fig. 1. The ThB-F conversion line measured with 
the prolate spheroidal field fl-ray spectrometer. The 
source was prepared by electro-spraying method. 



Figure 1 shows the ThB-F conversion line measured .^hB-F conversion line measured with 
with a prolate spheroidal field /y-ray spectrometer spectrometer. The source was prepared 

when the source was prepared by electrospraying ^ metallic button of 5 mm diameter by ion collec- 
method on a thin film of VYNS resin. Figure 2 shows Thoron. 

the ThB-F conversion line when the source was depo- 

sited by ion collection from thoron on a 5 mm metallic An alternative method which was applied for the 
button. The percentage resolution of the line in the uniformity test of the /i-ray source deposit of 

transmission is shown in Fig. 3. The arrangement consist of a 
n '' 0 86 db photomultiplier EMf 95I4B fitted with a fast plastic 

0^005. The two resolutions are comparable, which scinillafor NE104. A lead collimator (5" ,x 4“ x +") 
show that the source prepared by electrospraying was placed in front of the scintillator. In order to 
method IS as thin as in the latter case. get rid of charge collection on the lead, copper sheets 
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of 1 mm thickness (5" x 4") were included which were 
earthed. This arrangement was done in order to 
improve the collimation. The number of counts 
from the entire region of the source deposit was 
scanned. The standard curve between thee ounting 
rate and distance has been shown in Fig. 4. The flat 
top of the curve explains the uniform deposit of the 
y?-ray source. The size of the y?-ray source deposit 
was estimated to be about 6 mm in diameter. 


7643 21 



5 


Fig. 3. Arrangement for the uniformity test of 
the jff-ray source deposit prepared by electrospraying 
method. 1. Supporting brass rods, 2. Photo¬ 
multiplier (EMI 9514B), 3. NE104 plastic scintil¬ 

lator, 4. Ebonite ring 5. Lead sheet of dimension 
(5" X 4" X Y) and a hole of 0-5 mm di?meter. 
6. Copper sheets of 1 mm thickness (5" x 4")* 7. 
Source deposited on the thin film fixed to aluminium 
ring. The ring is moved by a micrometer (not shown 
in the figure). 

Conclusion 

Both the methods are suitable to measure the uni¬ 
formity of the j5-ray source deposit. However, the 
latter method appears to be more convenient. 

The author wishes thanks to Professor H. O, W, 
Richardson of Bedford College, London University, 
for his valuable discussions. 



Oistonee (nn n ) 

Fig. 4. Uniformity plot of t44Ce source deposit. 

Department of Physics, R. K. Mishra. 

Magadh University, 

Bodh-Gaya (Bihar), 

December 19, 1977. 
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A POSSIBLE CAUSE OF MIDLATITUDE 
SPREAD-F DURING MAGNETIC STORMS 

It is widely considered that the disturbed ionospheric 
condition known as spread-F (appearance of diffuse 
echoes on ionograms) is due to partial reflections from 
small field aligned irregularities in F-region ionization.^ 
However, following the work of King- in which he 
a.'gued that sp.'ead-F, irrespective of lititude, is not 
due to partial reflections from small field aligned 
irregularities, but is due to total reflection from large 
sheets of ionization, opinions are divided in literature 
as to the cause of spread-F^’'^. Recently, NichoF 
noticed a close similarity in the occurrence of 
spread-F at higher midlatitiides and the formation of 
midlatitude inospheric trough in the Australian sector 
which lead him to suggest that spread-F at higher 
midlatitudes is due to multiple reflections off the 
steep ionization contours at the edges of the 
trough (reflection from the ionization gradients at 
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the edges of the trougJi could cause spread-F due 
to the existence of several paths of total reflection). 
The very recent study of the author® also shov^ed a 
close association between the occurrence of spread-F 
at Christchurch (43*65,° Ill'S"'E, invariant latitude 
\ == 49-0'^ S) inside the troi gh zone and the latitudinal 
gradient in ionization around the equatorward edge 
of the trough (based on total electron content data 
at two stations one inside and the other outside the 
trough zone) in the Pacific sector, lending support to 
the work of Nichol. It is well known that enhanced 
geomagnetic activity leads to an increase in the 
occurrence of spread-F at middle latitudes with a 
delay of 0-2 days®'®. In view of the above conside¬ 
rations, ’it is felt worthwhile to examine the bchavicur 
of spread-F at a higher midJatinide station (inside the 
trough zone) and rhe latitudinal gradient in ioniza¬ 
tion around the equatorward edge of the trough (depth 
of the trough) during geomagnetic storms. The objec¬ 
tive is to see whether the enhancement in spread-F 
occurrence thar follows the onset of geomagnetic storms 
is associated with an increase in the depth of the tiougli 
as would be expected if the occurrence cf spread-F 
is due to the formation of die ionospheric trough. 

The study is based on the published foF2 data at 
the two Australian stations, Canberra (35*3°S, 
149*0° E, invariant latitude A=45°S) and Hobart 
(42*9° S, 147*2° E, invariant latitude A=54°S). 
It is known that during night time the midlatitudc ic no- 
spheric trough has usually a width of 15-20° in lati¬ 
tude and centred around A =57°^"^-'. Therefore, 
Hobart (at A = 54° S) will usually be inside the 
trough zone while the more northerly station, Canberra 
(at A ==45°S) outside the trough zone. The ratio 
of peak electron density (deduced from foF2) at 
Canberra to that at Hobart, N^/N^i rhus provides 
a convenient measure of the latitudinal gradient in 
ionization around the equatorward edge of the trough 
(depth of the trcugh corresponding to the F-region 
peak) at any particular time. This procedure to infer 
the depth of the trough is quite appropriate as the 
midlatitude trough is known to manifest above and 
at the F-region peak’®“^^ and even below the peak^®. 
The geomagnetic storms studied here cover e three- 
year period from Jul> 1969 to July 1972 and have 
been so selected as to be preceded by low geomagnetic 
activity so that the effect of enhanced geomagnetic 
activity (that occurs during geomagnetic storms) can 
be inferred. Information about the geomagnetic 
storms, i.e., times cf sudden commencement ISSC), 
maximum values of the three I'.curiy K,, index and 
daily Ap index during the variois storms is presented 
in Table I. 

In Figs. 1 and 2 are shown continuous plots of the 
K, index and the ratio Nc/Nh for the eigl'd storm 
periods under consideration. The short vertical bars 


Table I 


Details of geomagnetic storms 


Storm 

i Date 

Time of Maximum Value of 
SC Kp A, 

(150° E.M.T.) 

1. 

26 July 

1969 

2153 

7 

45 

2. 

26 Aug. 

1969 

1435 

6 

21 

3. 

28 Sep. 

1969 

0725 

7 

90 

4. 

27 May 

1970 

1514 

4 

45 

5. 

17 Aug. 

1970 

0805 

9“ 

115 

6. 

14 Dec. 

1970 

1154 

8+ 

65 

7. 

17 Dec. 

1971 

0008 




18 Dec. 

1971 


7+ 

67 

8. 

7 Mar. 

1972 

0708 

7+ 

45 



hOURSUSOEMT) 


Fig. 1. Variation of index and N^/N,^ for the 
storms of 26 July 1969; 26 August 1969; 28 September 
1969 and 27 May 1970. The short vertical bars at ^ 
the bottom of the Nc/Nh curves indicate the presence 
of spread-F at Hobart. (▼) indicates the time of 
the storm sudden commencement, 

at the bottom of the curves in Figs. 1 and 2 

indicate the presence nf spread-F at Hobart. It can be 
clearly seen from Figs. 1 and 2 that there is a conspi- 
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SniDV OF FANTIIANlOFiUI) AND TlIORU»M(lV) 
<‘HtOHU)F ('OMFLFXFS WnU TmOltRl AS 

ltfu \ and thnturea arc suggested for (he coinplexation 
ot ceitain lanthanide aiul actinide salts aiul it is con¬ 
cluded that the hgaiuls arc hoiulcd througli ‘O' 
and ‘S‘ atom respectively' 'b However a deluded 
specttiiscopic study of lantlutaidcs (III) and thorium 
(IV) chloride cotnplexes of thiourea and its dcrivati\cs 
has not been made till now. So lanthanum (HI), 
ceuum (Ml) and thorium (IV) chloride complexes of 
Ihiouiea. phenylthumrea, o-cl\iorophenylthiourea and 
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©thylenethiourea have been synthesized and their 
Spectral, conductivity and magnetic studies have been 
carried out to establish the nature and type of bonding 
for the complexes, 

Ethylenethiourea (entu) and (?-ch]orophenylthio:.rea 
(<?-Cl-ptu) were prepared and purified according to 
the published methods^’ 

The complexes were prepared by treating the metal 
chloride and the ligand in ethanol and then extracting 
with petroleum ether (40-60°) or chloroform at 0° C. 
The products were washed with a mixture of ethanol 
and petroleum ether (40-60°) or chloroform (1 :1) 
and dried in vacuum. The complexes were analysed 
for the metal, nitrogen and s dphur by standard proce¬ 
dures. The analytical data are presented in Table 1. 


meter (4000-400 001-1) and Beckman-IR 12 instru¬ 
ment (650-200 cni"0 employing Nujol mull technique, 
NMR spectra were recorded on a Varian A-60 spectro¬ 
photometer in DMSO with TMS as external standard. 

The complexes are colourless and amorphous and 
have stoichiometry ranging from 1:2 to 1:8. All 
complexes are i : 1 electrolytes'^ except LaCl^.S entu 
which is found to be 1 : 2 electi'olyte^ in methanol 
medium. The observed magnetic moments (B.M.) 
for Ce(III) complexes are in the range 2*49-2*82 
and they are comparable to those recorded by 
Srivastava^‘ and Van Vleck'‘>. 

The infrared spectral data are presented in 
Table I. The absence of splitting in vNH bands 
(3200-3300 cm~^) with slight incre.se in frequency 


Table I 


Elemental analysis^ conductivity and TR frequencies 


*Element?.l andysis Infrared frequencies 

Compound - Conductivity - 

M% N% S% (ohm-1 ^c-S >’M~S vM-CI 

cm- mole''^> 


CeCls 

. 6tu 

19-9] 

23-89 

27-35 


(19-58) 

123-75) 

(27-30) 

ThCU 

. :.tu 

44-11 

10-65 

12-91 



(44-10) 

(10-60) 

(12-65) 

ThClj 

. 8tu** 

23-6J 

22-80 

26-16 



(23-70) 

(22-80) 

(76-20) 

ptu 





LaClg 

. 3ptu 

19-3? 

11-98 

13-71 



(19-80) 

(11-74) 

(13-60) 

CeCIg 

. 3ptu 

19-92 

11-95 

n-68 



(20-10) 

(11-90) 

(13-50) 

entu 





LaClg 

. 3entu 

24-95 

15-08 

17-26 



(24-85) 

(15-10) 

(17-31) 

ThCl4 

• 8 entu 

19-48 

18-81 

r.1-54 



(19-45) 

(18-75) 

(21-40) 

o-Cl-ptu 




LaClg . 

. 3o-CI-ptu 

17-40 

10-97 

12-04 

1 


(17-31) 

(10-85) 

(12-00) 

ThC4 

. 4o-CI-ptu 

20-71 

10-00 

11-45 



(20-85) 

(10-05) 

(11-35) 


98-74 

630 mbr 
630 mbr 

3y'4 wsh 

.-10 w& hr 

63-95 

630 mbr 

397 sh 

244 w 

73-11 

622 ms 

322 sh 

242 w 

105-4 

637 s 

637 s 

303 vs 

240 w 

107-8 

637 s 

304 vs 

206 w 

143-7 

593 mbr 
590 ms 

340 s 

205 ms 

60-83 

593 mor 

340 ms 

212 w&br 

116-5 

624 mbr 
628 mbr 

353 ms 

27.. ms 

63-50 

624 mbr 

320 sh 

258 w 


* The values in parentheses are calculated values. 

** In KBr. 

s = sh?rp; sh — shoulder; m = medium; br == broad;w == weak; v = very. 


The molar conductivity was determined in methane 
and' the magnetic susceptibility values were taken a 
25° C on a Guoy ^balance. Infrared spectra hav 
been recorded on Perkii\-Elmer-337 infrared spCQtrq 


(lOcmr^) and a small blue shift inr^l600cnri band 
(5 NHg) reveals that nitrogen of NHa group is not partici¬ 
pating in the coordination as suggested by Jqiiscn and, 
Nielsen^h The strong band at 1470-1550 cm-i NCN 
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AN KASY MKi noI) hOk TUk ISOIA * K>N OK 
FiailTINC; MVX()BA(TKRIA M«)M VAklOlLS 
.SllBS'IKA'n.S 

I HI isolation (n’oecdures adopted for mwohaetcriti 
.tie \ets nimlKusome on aceoiinl of amoehal and 
limg.d ttmi.umnants IVom soil. 1 here are three Basic 
piopeduies for (he isolation ol'rniiling iny\ohaetrihP 'k 
I he .leioBacter enrle method has Been fiiMliei dcvc'* 
lopetl hs ineoipoiatmg aetulion ami nvstatin in the 
lion nutnnu agai (NNA) base'* 'k llie Cungal containi- 
mints have l>een avoided to a ronsuleraBle evtcnl but 
the sod amoebae were still posing a problem. I he 
(nesenf eonmuinieaiion describes a mctluHi Tor the 
isolation ol liuding mysobactena where these eon(aini~ 
mints eouUi be avoitled ajtpieciahly. 

Iwcntv two Slid samples. (>H samples of dung of 
heiln\<nous annuals and d7 sam)des of tree {"larks were 
used f<n tile present stmiy, J he original methods of 
Ki/enneniewskM and of Smglr* were etnnpurcd with 
the pieseiu method. I he present metluHl comprised 
ot a NNA base m which aetulion and nystatin (citch 
Ml ^{g ml) wcie mcorpoialed in the medium. J wcidy- 
lour hour culture oi’ red jngmented strain id' Srrnifia 
eusvo was oveilaui in the ccnlie aliout d.5cm 
m th.inictei I his was moculatetl widi a (>inch of the 
s.uuples ctdlcctci! (or (he isidation ol (ruiting my\o- 
(sictej ia. I lie plates were incubated at JO (‘ (dr 5 7 
tlays. I he myxoliactcrial fruiting bodies developed 
at the expense of Serrufia nunrr.srrn.s cells. 

It was rdiscrvcd that in .Serntfia tfhjrnwrrtn plate 
the soil amoeliac were very few- and were not in active 
stage of nud(i(dicalion ; (hcrcldrc, the picking ui> <d 
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swarms of myxobacteria or their fruiting bodies which 
were luxuri mt and free from contaminants was much 
easier than from the other two media used. On 
Krzemieniewski piate^, fungal contamination was a 
problem and on Aerobacter plate^ soil amoebae and 
amoeboid organisms were the problems. The 
number of various species of myxobacteria isolated by 
these three methods are presented in Table I. 

Table I 

Number of fruiting myxohacterial spp. isolated by the 
three methods 




Number of myxobacterial 

Species of 

No. of 


spp. isolated 



myxobacteria 

samples Krze- 

Singh Serratia 


exa¬ 

mien- 

and plate 


mined 

iewski 

Singh 



plate 

plate 


Myxococcus spp. 

119 

33 

55 

55 

Chondrococcus spp. 

119 

18 

54 

54 

Angiococciis spp. 

119 

23 

35 

35 

Archangium spp. 

119 

12 

30 

30 

Stolangium spp. 

119 

3 

3 

3 

Haploangium spp. 

119 

7 

18 

18 

Polyangium spp. 

119 

1 

2 

2 

Chondromyces spp. 

119 

42 

38 

38 

Total 


139 

235 

235 


The total number of myxobacterial spp. isolated 
by Krzemieniewski's method gave a slightly different 
spectrum than ‘ Aerobacter plate ’ and ‘ Serratia plate ’. 
The number of myxobacterial isolates from ‘Aero¬ 
bacter plate’ and ‘Serratia plate’ were equal. 

Although the number of myxobacterial species on 
Aerobacter and Serratia plate are one and the same 
yet the latter is much b^ter in the sense that fruiting 
bodies are luxuri nt and mostly free from soil amoebae. 
The superiority of Aerobacter plate over Krzemieni¬ 
ewski plate3 was reported earlier and the use of some 
other eubacterial species for the isolation of myxo¬ 
bacteria was recommended. It has been reported 
that soil amoebae are ver>' selective in their bacterial 
food requirements^ Bacterial spp. are either readily 
eaten or partly eaten or not eaten at all by amoebae. 
Aerobacter sp. was one of the best foods for amoebae 
and amoeboid organism, whereas pigmented species 
of bacteria were mostly inedible by amoebae^-s^ j^. 
was further reported, that myxobacteria too were selec¬ 
tive-in their food .requirements and unpigmented 
bacteria were more readily eaten than pgimented 
strqins^. This was further confirmed by Singh and 


Yadava‘’’-* that most of the pigmented .spCL'ics 
bacteria were not lysed by myxobacteria. Afici 
screening a large number of eubacterial spp., yen'*? 
and yeast like fungi, it was found out (hat a red pig¬ 
mented strain of 5. niarcescens was edible by all the 
myxobacterial species studied and was not readil> 
edible by soil amoebae. Taking these facts into 
consideration, red pigmented strain of S. JNurtr\Ci’n\ 
was tried for the isolation of myxobacteria on NNA 
plates with actidion and nystatin. This method has 
yielded much easier isolation than with Acrohacter 
plate, hence recommended for (he isolation of 
bacteria. 

The authors are grateful to Dr. Nityti Naiul. 
Director, and Dr. S. K. Gupta, Head of the Diivision 
of Microbiology, for their keen interest in (he wmk. 
Technical help of Shri K. L. Gulati is duly acknow¬ 
ledged. 

Central Drug Research Inst it Lite, N. B. Sinc;h. 
Lucknow 226 001, J. N. S. Yaoava. 

August 12, 1977. 
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PROTON-LIGAND STABILITY CONSTANTS 
OF SALICYLOYL HYDRAZINE IN 
AQUO ORGANIC MIXTURES 

Recent studies on the proton-ligand and metal-ligaiui 
equilibria in the presence of a co-soivcnt have revealed 
that the thermodynamic quantitic.s^ accompanying 
the chemical reactions arc inllucnccd to a greater 
extent by the solute-solvent intcraclions than those 
based on purely electro-static considerations. Inirther 
the equilibrium conditions for ligands containing botli 
oxygen and nitrogen donor atoms are atfcctcd in 
different ways by the dielectric constant of’ the medium 
and the reports in literature have led to partially contra¬ 
dictory results-d5--5>. In continuation of our studies 
on the ligand characteristics of aro’yl hydrazines in 
non-aqueous 'we have taken up the study 

fo acido-basic equilibria of a bidentatc salicyioyl 
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hydrazine in the presence of a co-solvent (dioxane, 
acetonitrile, or methanol) by an electrometric method. 

Experimental 

Aqueous solution of salicyloyl hydrazine (0-025M) 
was prepared from Fluka’s AG pure sample. Dioxane 
was relluxed over potassium hydroxide and dired on 
barium oxide following the procedure of Lind et a(M. 
Acrylonitrile, a common impurity in acetonitrile was 
removed by refluxing with KOH and then the sample 
was subjected to fractional distillationts. B.D.H. 
Spectroscopic pure methanol was used without further 
purification. All other chemicals were of AnalaR grade. 


shows the release of protons from the ligand, the inflec¬ 
tion and the position in the titration curve indicates 
the release of only one proton. The average number 
of protons bound per ligand is calculated from Irving 
and Rossottit-^ equation and the stepwise formation 
constants by the method of least squares. 

The acido-basic equilibria of the ligand may be repre 
sented by eqn. (1) & (2) and from the results recorded in 
Table 1 it is clear that the stability constant for the dis¬ 
sociation of the primcrilyl electrostatic hydroxyl proton, 
increases with the increase in the amount of the co¬ 
solvent whereas that of covalent amino group proton 
decreases to a minimum and then begin to increase. 


Table I 

Proton ligand stability constants oj salicyloyl hydrazine in aguo-organic media 
=^0-l0; Temperature28*0 rb 0*2°C 


V 

/o 


Log K ” 


(vol/vol) 


Acetonitrile Dioxane 


Methanol 


/o 

(vol/vol) —— - 


Log 


Acetonitrile Dioxane 


Methanol 


20 

6*60 

7-15 


40 

8-00 

8-00 


50 

8-95 

8-35 


55 



5-80 

60 

9-60 

8-40 

.. 

65 

.. 


6-00 

70 

10-15 

8-65 


75 



6-45 

80 

10-50 


6-70 


20 

5*25 

2-50 

,. 

40 

4*55 

2-46 

.. 

50 

3*55 

2-38 

,. 

55 



3-95 

60 

3-63 

2*56 

.. 

65 

.. 

.. 

2-69 

70 

3-85 

2-64 

.. 

75 


.. 

3-35 

80 

4-05 


3*65 


In order to obtain the steady and reproducible pH 
values the electrode was equilibrated in a well strired 
mixture of aquo-organic medium and tested periodi¬ 
cally with aqueous buffers after activating the electrodes 
with 0-lM HCl. The titration assembly employed 
is described elsewhere^L A constant ionic strengh 
of 0-lM. was maintained with NaClo 4 . 

Procedure 

0-02M perchloric acid was titrated with 0-2M sodium 
hydroxide in presence and in absence of 0*01—0-005M 
solutions of salicyloyl hydrazine in varying compo¬ 
sitions (20-70% vol/vol) of methanol, dioxane or aceto¬ 
nitrile. The hydrogen ion concentration was calculated 
using the correction factors reported in literature®. 

Results and Discussion 

The titration curve of the acid wj.s much lower than 
that in the presence of ligand in the pH region of 
2-5 indicating the proton-ligand association equilibria. 
The buffer region of the ligand titration curve at 6-9 pH 


Born’s treatment's of ion-ion interaction in a medium- 
which is considered as a dielectric continum-predicts 
an increased ion-ion interaction in solutions with 
decreasing dielectric constant. This explains the 
increased stability constant of the first complex (logKi“) 
with decrease in dielectric constant of . the medium. 
The second equilibrium is isoelectric and on considera¬ 
tions similar to that of Born indicate that the 
stability constant of this equilibrium should be 
unaffected by the change in the dielectric constant of 
the medium; or, since the radius of HgL'^ is greater than 
that of proton, it may slightly increase. 

The observed decrease in the log Kg” values, which 
is in contradiction with the Born model, can be ex¬ 
plained on consideration of non-electrostatic parameters 
like the basicity of the solvent^®. In addition, specific 
^.hemical effects and second order interactions also 
^.ontribute. 

Thus the observed change in log K values in media 
of different dielectric constants is the sum of the 
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— :• -rd ncn-electrostatic contributions, 

ration of the medium effects into two cate- 
eJne> ir*suppor:ed in the recent literature^*’'’^^^^. 

S^cmmary 

The acido-basic equilibria of bidentate salicyloyl 
hvdrazine (LH) in aquo-organic media of varying 
composition ( 20 - 80 T„) is investigated by the pH metric 
mraiion technique' at 28-0 ± 0-2^ C The terminal 
amino nitrogen of the ligand associates with a proton 
ILH^ } in the pH region of 2-5, while the ortho hydroxy 
proton dissociates above pH of 6-0. The variation 
of the stability constants with the increase in the co- 
so!\eni (acetonitrile, dioxane, or methanol) are 
explained on the basis of electrostatic and non-electro- 
static parameters. 

One of us (Ch. R- B.) thanks C.S.LR. (New Delhi) 
for the award of a research fellowship. We are grate¬ 
ful to the referee for his helpful suggestions in the 
discussion of results- 

Department of Chemistry, P. V. Krishna Rao. 

Andhra University, R- Sambasiva Rao. 

Wahair (India) Ch. Rambabu. 

October 27, 1977. 
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CORRELATION BETWEEN SUPEROXJDK 
DISMUTASE AND CATAL/ISE n IN 

_- ^ A IV.1 ¥7V/I A 1 V, 


It has been demonstrated that crythrtK-upenn pic- 
pared from bovine or from human orylhrocylcs jiikscsscs 
superoxide dismutase activity!. The precise phvsio- 
logical role of supero.xidc dismutase is not dear at 
present, although its rapid destruction of superoxidc 
anion in cells and tissues would clinunaic a probable 
toxic substance (superoxidc anion) by Un'ming nude- 
cular oxygen and hydrogen pcroxiclcU T*he latter 
in turn could be destroyed rapidly by catalase. Both 
of these enzymes are pre.scnt in relatively high concen¬ 
trations in erythrocytes'^. Since thc.se enzymes miglu 
be expected to function together, their determination 
in various animals may be very usclul lor under¬ 
standing their physiological roles. 

The blood was collected from healthy animals in 
heparinized test tubes. The rod blood cells were 
collected by low speed ccntrifugalion and washed 
thrice with physiological saline. The cells wore 
hemolysed with water (I : 10) and tlicn again centri¬ 
fuged at 5000 rpni to separate the ghosts. The clear 
supernatant was used as the .source of the cn/ynic. 
The haemoglobin was determined by cyanomethaemo- 
globin method'^. 

Superoxide disumtasc activity was determined by 
t e method of Nishikimi ct al.^. The reaction 
mixture (3 ml) contained 50 moles of nilro fdiic 
tetrazolium (NBT), 78 moles NADH and 3-1 /tinolcs 
of phenazine methosulphatc (FMwS). dhe reaction 
was carried out in 0*017 M sodium pyrophosphate 
buffer pH 8*3 at IS'’C and the optical elcnsity was 
recorded at 530 nm. The catalase activity was 
determined by the method of Sinhtd’. 


Considerable variations in the level of catalase 
and superoxide dismutase were noted in the rod blood 
cells of various animals. The results are presented 
in Table I. The lowest superoxide dismutase activity 
was observed in frog erythrocytes whereas high 
level of these was observed in erythrocytes of man, 
goat and chick. It is apparent that erythrocytes vvluch 
show high superoxide dismutase activity al.so have 
high catalase activity and vice versa. However, Hart/. 
etaU have shown that there is no relationship between 
the levels of catalase and superoxide dismutase in 
human tissue. The results presented here .show that 
ip different species, this correlation cfoe.s exist since 
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cone following standard method^. Plots of vw {h.xtf- 
are straight lines. Slopes of conventional log-plots are 
it 2 mV for both, the metal ions. These results 
indicate diffusion controlled reversible rwo-elcaron 
reduction processes. With the increase in AHP con* 
centration the E| shifts towards more negative poten¬ 
tial (Table 1), showing somplex formation. The plots 
Table I 


Variation in Ex \vith ligand concentration 


CddD-AHP 

Pb(II)-AHP 

Ligand concen- 


Ligand concen 


tration 

-Ei 

tration 

- El. 

(mM) 

(V V.y. SCE) 

(mM) 

(V vs. SCE) 

3-0 

0*778 

3*0 

0*576 

4-0 

0*789 

5*0 

0*590 

6-0 

0*799 

6*0 

0*594 

7-0 

0*804 

7*0 

0*598 

8-0 

0*807 

8*0 

0*601 

9-0 

0*810 

9*0 

0*604 

10*0 

0*813 

10*0 

0*606 


of El against the total ligand concentration show 
curvature for both the metal ions, indicating succes- 
sixe complex formation. DeFord and Hufe method® 
as moli.^ed hy Ir\ing" has been applied for evaluation 
of stabiliq^ constants. The values of (a) have been 
plotted against the ligand concentxation (x). The 
plots of show a horizontal line in both cases 

showing formation of two complex species, 1 : 1 and 
1:2, metal to ligand. The values of the stability 
constants as read from these plots aie: Cadmium (II). 

= 5*0 X 10- and = 8-75 X IQi®; lead (II), 
p\ = 30'0 X 10‘ and “^2 = 13*10 X IQl®. 

One of the authors (R. S. S.) is thankful to the 
Council of Scientific and Industrial Research, New 
Delhi, for the award of a Junior Research Fellowship. 
Department of Chemistry, R. S. SiNDHU. 

University of Delhi, IC B. Pandeya. 

Delhi 110 007, R. P. SiNGH. 

January 9, 1978. 
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C//r/Y7f/ 

Science 

pretreating properties of ENDRIN ON 
PLANT CHROMOSOMES 

It was found that certain inscctidcs hod u radio- 
mimetic effect on mitotic chromosomes of Vida jaha 
and Lathyrus sativas leading to various ahnormarit es 
(Reiger and Michaclis, 1962 and Rcddiy and Rat>, 1.969). 
This note reports the cfTcct of Ftidrin IK' 20 on the 
plant chromosomes. 

To observe the pretreating effect, rotg rips wcie 
treated with O'1 % Endrin EC 20 ( Kilhurn 
solution for 1*5 to 2 hours at 10" (7 

Pretreated root tips show cx>ntraction and mcfapha.se 
chromosomes took deep stain. TJic fua'ction of spindle 
is destroyed an.d dies not interfere with flu* sprcadifig, 
of the chromt)somes during squasli prc-jiarafion. T*b«* 
centromerid region becomes disti.n<ct and visible in 
prophase^metaphase chrf>mo.sonnes (Fig. X a an<l A). 

At prophase hetero- and eu-chromatin regions may Ix' 
differentiated (Fig. 1 o) and the relnitiofial colling of 
paired chrbmatids are visible. 



Fig. 1. Pretreating effect of Endrin in (a) La/Inrnr 
anaphase, {h) Allium mcTa,pkLSe and 

(c) Prophese of Pisnm sativum. 


The Endrin technique has been tested in alxnit fifcc'en 
species both monodotylcdonoiis, Allium- cepa^ Hon 
deiim vuigaie, Tlca mays and dicoryledo'noiis, e.g,, I athy 
rus sativus, Vic/a Jaha, Pis/t?u sativum^ P„ anmisis^ Ni-- 
gella saliva, Cicer arjetinu/n^ Lens vseu/vfit//m^ Aloe sjx. 
Capsicum sp., Trigonclla focnum-^graccum id.mcs, with 
larger chromosome size and it iDroved favourable in 
most materials. However, higher concentration and over- 
treatment showed high contniaion, stickiness aiul frag¬ 
mentation of chromosomes. 

Endrin is a member of cychxliene insecticides deve- 
loped in 1945, biy Julius Hyman in rlit- United Sr.ina 
The composition, is Hexachloro epoxy octahyJro endo- 
endo ddmethanonapthalene. Flat formula of llndriti 
may be represented as 


Cl 

I 

Cl 


Cl 

/N/l\ 

j ecu j CT-L 




o 
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RESPONSE OF COWPEA 
[VIGNA UNGUICULATA (L.) WALP.] 

TO RHJZOBIUM SEED INOCULATION 

The importance of rihzobia in increasing legume yields 
and nitrogen economy of soils is well known. In 
countries like Australia, New Zealand, U.K, and 
U.S.A., inoculation of grain and forage legumes with 
appropriate rhizobial inoculant has become a common 


The experiment was conducted at the farm of the 
Main Research Station, University of Agricultural 
Sciences, Bangalore, with red loamy soil of pH 6*5. 
Cowpea, C-152, seeds were treated with peat-based 
Rhlzohiwn cultures using sticker made of 5% 
sucrose solution. Three indigenous strains, viz., 
UASB 94, UASB 120 and UASB 125, and one impor¬ 
ted CB 756 strain obtained from CSIRO, Brisbane, 
Australia, were tested. The individual strains and 
also a composite culture consisting of equal quantities 
of all the four strains were tested for their performance. 
Seeds treated with only sterile peat served as control. 
The five treatment plots were laid out in randomized 
block design with three replications. The seeds were 
sown in 4-5 x 3*15 M plots giving 45 cm and 15 cm 
spacing between rows and plants, respectively. The 
experiment was carried out in monsoon season and 
hence no irrigation was provided. Observations on 
the number and fresh weight of nodules, and dry weight 
of plant tops were recorded 45 days after plant growth. 
Grain yield was recorded at maturity of the crop. 
Results are presented in Table 1. 


Talle I 


Effect of Rhizobium inoculation on nodulation status, dry matter might of plant top and groin yield of cowpea 


Treatment 

Nodule 

number/ 

plr.nt 

Fresh 

nodule 

weight 

(g/plant) 

Dry matter 
weight 
(g/plant) 

Grain 

yield 

(Q/ha) 

Increrse 
in yield 
over contiol 
(%) 

UASB 94 

26-33 

0-740 

3*03 

12-24 

53-96 

UASB 120 

33-33 

0*947 

4*35 

8*76 

10-18 

UASB 125 

26-33 

0*837 

3-J3 

6*25 

.. 

CB756 

25-67 

0*927 

4*23 

5-95 


Composite c'-ilttire 

19-75 

0*723 

2*88 

10*61 

33-45 

Control 

25-50 

0*860 

2*70 

7*95 


C.D.at5% level 

NS 

NS 

NS 

2-20 



practice. In India, Rhizobium cultures are now becom¬ 
ing popular amongst farmers. Work done so far in 
different parts of the country indicated significant 
increases in the grain yields of soybean, Bengal gram, 
lentil and pea In other grain legumes, parti¬ 
cularly cowpea, no consistent and significant yield 
increase due to inoculation was obtained^’^’^^. 
Important pulses cultivated in India are nodulated by 
cowpea group of rhizobia. Although most of the 
Indian soils contain the rhizobia nodulating cowpea, 
per hectare yield of cowpea without inoculation has 
remained very low. Response of cowpea to inco- 
lation with some of the selected strains of Rhizobium, 
indigenous and imported, under field conditions is 
reported here. 


Seed incoulation of cowpea C-152 with UASB 94 
strain and composite culture resulted in significant 
increase in grain yield over uninoculated control. 
Although increased nodulation and weight of dry 
matter have been obtained in Rhizobium inoculated 
plants over control, the differences were statistically 
not significant. No correlation between the number 
of nodules per plant and the grain yield could be 
observed. Such absence of correlation between yield 
and nodule number in cowpea has been reported 
earlierS. Studies on the performance of the composite 
cultures over single strain cultures have given varied 
results in different crops and soils^^.s. in the present 
study single strain inoculant with UASB 94 resulted 
in maximum grain yield followed by the composite 
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culture, though the differences between the two were 
statistically not significant. Symbiotic response of 
cowpea to the imported strain of Rhizohium was inferior 
as compared to locally developed strains. This may 
perhaps be due to the failure of the exotic strain to 
compete with the native strains of rhizobia in the 
soil and to acclamatize to the environment prevalent 
in India. Balasundarm et al^ have brought out the 
importance of developing indigenous strains of 
rhizobia for getting yield increases in legumes. The 
results of the present study further emphasize the need 
for developing indigenous strains of rhizobia for grain 
legumes grown in India. 

The authors wish to thank Dr. R. B. Patii, Head, 
Department of Agricultural Microbiology, for his 
interest and encouragement. 

Dept, of Agril. Microbiology, D. J. Bagyaraj. 

University of Agricultural S. V. Hegde. 

Sciences, Bangalore 560 C65, India, 

January 12, 1978. 
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A NOTE ON THE CYTOLOGY OF HIBISCUS 
PUNCTATUS DALZ. (MALVACEAE) 

There has been no report on the Cytology of Hibiscus 
pmictatus. The present note deals with chromosome 
number, Karyomorphology and meiosis of the same. 

The seeds and flower buds were collected from 
different localities in Gujarat. For somatic prepa¬ 
rations, excised healthy root tips from germinated 
seedlings were pretreated with saturated solution of 
paradichlorobenzene for 2 hours at 12'^ C. Treated 
root tips were fixed in acetic-alcohol mixture (1:3) 
and squashed following Tjio and Leavan’s method! 
Meiotic studies were made by fixing the flower buds of 
suitable size in 1 ;3 acetic-alcohol mixture. Anther 
smears were made in 2% aceto-carmine. Slides were 
made permanent using tertiary butyl alcohol series 
as given by Celarier^. To decide the position of 


centromere arm ratios were calculated according to 
Adhikaryi. Relative length of the chromosomes was 
calculated following Kapoor and Love^. 

The chromosome numbers determined for the 
species are 2n = 32 (Fig. 1) and n ~ 16 (Fig. 2). The 
karyotype shows 9 pairs of chromosomes with nearly 
median and 7 pairs with nearly sub-median centro- 



Fics. 1-3, Fig. 1. Photomicrograph of somatic 
metaphse. Fig. 2. Camera lucida drawing of dia- 
Vv nesis showing 16 bivalents. 3. Photomicrograph 
of metaphase I. Figs. 1-3, x 1,200, 





550 


Letters to the Editor 


[ Cur re fit 

Science 


Table I 


Measurements of somatic chromosomes of H. punctatus Dalz. 


Chromosome 

pair 

Length in fx 
Long arm 4- Short aim 


Total 

Relative 

length 

Arm Ratio 

R1 R2 

Centromere 

1.2 

2*46 

-h 

1*36 


3*82 

100*00 

0*55 

1*80 

nsm 

3,4 

2*38 

4- 

1*36 

= 

3*74 

97*90 

0*57 

1*75 

nsm 

5,6 

2*29 

+- 

1*36 


3*65 

95*54 

0*59 

1*68 

nsm 

7,8 

2*12 

4- 

1*53 


3*65 

95*54 

0*72 

1*38 

nm 

9, 10 

2*38 

4- 

1*02 

= 

3*40 

89*00 

0*40 

2*33 

nsm 

11, 12* 

0*68 

-h 

4- 

1*36 1 
1*27 f 


3-31 

86*64 

0*62 

1*60 

nm 

13, 14 

2*21 

4- 

1*10 

= 

3*31 

86*64 

0*50 

2*00 

nsm 

15, 16 

2*12 

4- 

1*10 


3*22 

84*29 

0*51 

1*92 

nsm 

17, 18 

1*53 

4- 

1*36 


2*89 

75*65 

0*88 

1*13 

nm 

19, 20 

1*70 

4- 

0*93 


2*63 

68*84 

0*54 

1*93 

nsm 

21,22 

1*53 

+ 

MO 

= 

2*63 

68*84 

0*72 

1*39 

nni 

23,24 

1*36 

4- 

1*19 

= 

2*55 

66*75 

0*87 

1*14 

nm 

25, 26 

1*23 

4- 

1*02 

= 

2*25 

58*90 

0*82 

1*20 

nm 

27, 28 

1*36 

4- 

0*85 

= 

2*21 

„ 57*85 

0*62 

1*60 

nm 

29, 30 

1*02 

4- 

0*76 

== 

1*78 

46*59 

0*74 

1*34 

nm 

31,32 

0*85 

4- 

0*59 

= 

1*44 

37*69 

0*69 

1*60 

nm 


nsm = Nearly submedian; nm = Nearly median; * Par with secondary constrictions. 


meres. One pair with nearly median chromosomes 
are with secondary constriction on short arms (Table I). 
The length of the chromosomes in the complement 
range from 1-44/i to 3-82^ with a mean length of 
2*90 The absolute length is 46*48 ju- 
During meiosis 16 bivalents were observed at dia- 
kinesis and metaphase 1 (Figs. 2, 3). The subsequent 
divisions were found to be normal indicating the 
regularity of meiosis. 

We thank Prof. C. H. Pathak for providing facilities 
and encouragement. 

Department of Botany, M. Sanjappa.* 

Faculty of Science, (Mrs.) Aparna Dasgupta. 

M.S. University, R. P. Bhatt. 

Baroda 390 002, India, 

January 21, 1978. 

* Present address : Plant Breeding and Genetics 
Section, Central Sericultural Research and Training 
Institute, Srirampur, Mysore 570 008 (India). 
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REDUCTION IN TOTAL NITROGEN CONTENT 
OF ‘ ARHAR ’ SEEDS DUE TO STORAGE 
FUNGI 

During the course of an investigation, several fungi 
were isolated from the Arhar ’ seeds. Amongst them 
Aspergillus flavus, A. niger, Fusariinn moniliforme, 
Curvularia limata and Helminthosporium tctramera were 
isolated! frequently. The storage fungi cause consi¬ 
derable loss in seed contents^"-''. Nitrogen is an indis- 
pens:.ble element for the synthesis of nucleic acid, pro¬ 
tein, enzymes, etc.; hence it is desirable to estimate the 
changes in the total nitrogen contents of ‘ Arhar ’ seeds 
in the presence of these fungi. Healthy ‘ Arhar ’ seeds 
were surface sterilized with 2% NaCIO and were 
treated with spore suspension of the fungi listed above. 
Healthy and infested seeds were stored separately in 
different sterilized desiccators at 75% relative humi¬ 
dity® and had a moisture content of about 16%. After 
three months of storage the seeds were thoroughly 
washed and dried. Duma’s method was used to 
estimate the nitrogen content. Ten to twenty mg of 
the seeds were used for this puz*pose. 

It is obvious from Table I that in the healthy 
‘ Arhar ’ seeds the total nitrogen remained unchanged 
even after three months of incubation. Infested seeds 
on the other hand showed marked fall in the total 
nitrogen content. The deterioration in nitrogen con¬ 
tents by A. niger was the highest. The nitrogen is 
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utilized by the fungi and part of this is converted into 
gaseous nitorgen also. 

Table 3 


Changes in total nitrogen 

content of 

" Arhar' seeds 

due to infestation 

with storage fungi 

Fungi 

Total 

Percentage 


nitrogen 

of loss 

in mg /100 /rg 


Aspergillus flavus 

2*05 

43*33 

A. niger 

3-88 

48-05 

Fiisariiim moniliforme 

2*65 

26-66 

Ciirvnlaria limata 

3*12 

13*61 

Helminthospor ium 



tetramera 

3-17 

12*22 

Control 

3-61 

No loss 


The authors are grateful to Prof. K. S. Bilgranii, 
Head of Department of Botany, Bhagalpur University, 
for providing necessary laboratory facilities. 

P.G. Department of Botany, M. K. Sinha. 

Bhagalpur University, A. K. Roy, 

Bhagalpur 812 007 (Bihar), T. Prasad. 

January 30, 1978. 
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IN VITRO INDUCTION OF ADVENTITIOUS 
SHOOTS ON STEM EXPLANTS OF 
BOERHAAVIA DIFFUSA L. 

Plant tissue cultures are becoming increasingly impor¬ 
tant as an experimental system to study many funda¬ 
mental problems in developmental morphogenesis and 
bio.synthesis of natural products^^. Boerhaavia 
diffusa Linn, is known to be a medicinal shrub and 
commonly used in jaundice, ascites, anasarca and 
scanty urine diseases^. This communication describes 
a method for obtaining callus and adventitious shoots 
|,rom the stem explants of B. diffusa. 


Stem explants (2-3 cm) were placed horizontally on 
Murashige and Skoog's-^ medium supplemented with 
auxins (NAA and 2, 4-D) and cytokinins (Kn or BAP). 
The cultures were maintained in light grown chamber 
St 28 ' ib 2 C in 16 height (1.000 lux). Various concen¬ 
trations of NAA, Kn and BA*P (alone and combinations) 
were tried to study the callus growth and morphogenetic 
responses of explants. 

The callus induction was observed after 7 days of 
transplant, on MS medium containing NAA (1*0 ppm), 
2, 4-D and Kn (each in 0-25 ppm). The maximum 
callus growth was m.aintained on MS with NAA (0*5 
ppm), 2, 4-D (0-25 ppm) and Kn (0-25 ppm). Callus 
obtained was soft, fragile and watery. Higher NAA 
(I-O-IO-O ppm) concentrations were found inhibitory' 
to callus growth. The callus turned compact, hard 
and light brown with the increase in Kn (1 •0-2-5 
ppm) concentrations. Organogenesis occurred on 
auxin devoid medium, containing BAP (0-25 ppm) 
after 3-4 weeks (Fig. 1 ). No root was observed in 



Fig. 1. Shoots of B. diffusa produced from stem 
explanf on MS B.AP i- Kn (each in 0-25 ppm) 
media, devoid of auxin. 

shoot forming explants. A large number of adventi¬ 
tious shoots were formed on various concentrations 
of BAP in combination with Kn (0-25 ppm) and NAA 
(0*05 ppm) (Fig. 2). The maximum (20-25), well 
developed shoots were produced with BAP (1 -Oppm) 
after 6-8 weeks. Leaves produced on these shoots 
were small, curved and light green in colour. The 
stem was thick, soft, and yellowish green. These 
differentiating explants initiated only a small amount 
of callus which stopped further growing after 2 weeks. 
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It can, therefore, be concluded from above results 
that the formation of adventitious shoots and callus 
from explant requires a particular ratio of cytokinin 
and auxin. A parallel correlation has a'so been observed 
with Citrus- and Narcissus^ tissues. 



Fig. 2. 6 week old stem explant of B. diffusa 
showing large number of adventitious shoots on MS 
-f BAP (1*0 ppm) + Kn (0-25 ppm) -f (NAA 0*05 
ppm). 

Department of Botany, R, Raj Bhansali. 

University of Jodhpur, A. Kumar. 

Jodhpur 342 001, H. C. Arya. 

Jamisiry 4, 1978. 


Abbreviation used: NAA: a-napthaleneacetic acid; 
2, 4-D: 2, 4-dichlorophenoxyacetic acid; Kn :6-furfuryl- 
aminopurine and BAP: 6-benzylaminopurine. 
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riv VITRO SEED GERMINATION OF ZEUXINE 
STRATEUMATICA SCHLR. (= Z. SULCATA 
LINDLEY), ORCHIDACEAE 
A considerable amount of work has been done on the 
culture of orchid seeds in raising seedlings for horti. 
culture. The utility of various artificial media has 
enabled the investigator to produce seedlings of 
different orchids in vitro. Nevertheless, there are 
some orchids which have eluded the worker despite 
the advancement of techniques and refinement of the 
culture media. 

Seshagiriah^ who studied Zeuxine sulcata stated that 
“ Germination experiments of seeds in Zeuxine were 
not successful in spite of providing the seeds with the 
necessary symbiotic fungus which was isolated, by 
means of pure culture, from the roots of the adult 
plants of Zeuxine ” (p. 362). With regard to artificial 
germination of seeds of Z. struteumatka and Listera 
ovata, Stoutmaire^ pointed out that, “ there has been 
no successful germination of cither, in this labo- ^ 
ratory” (p. 103). 

Joshi^ reported the mode of perennation in Zeuxine 
sulcata, indicating that it is a perennial. However, 
Vickers^ demonstrated that Z. strateumatica is an 
annual. He raised plants from seeds sown in orchid 
pots of other species under green house conditions. 
According to Porter-*’ Zeuxine is essentially tropical 
and its seeds germinate only during hot summer 
months. But so far all attempts to raise in vitro 
seedlings from seeds of Z. strateumatica have never 
met with success. In our laboratory we have been 
trying to understand the growth requirements of 
Karnataka orchids of which the apomictic taxon® 

Z. strateumatica isone(Fig. A). » 



Figs. A-C. Fig. A. Habit of the taxon, XO-5. 
Fig. B. Protocorms in the culture flask, x 1*5. 
Fig. C. Branched shoots and protocorms in the 
culture tube, x 1-5. 

Brown pods of Z. strateumatica collected from 
Cauvery basin near Mysore city during the months 
January-February 1975 (Voucher specimen of taxon 
bearing No. 89 AKK has been deposited in the 
herbarium of the University of Mysore, Manasa 
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i PIDI RMAI. SlHlIC'riJRK AND DIS'IRIHUllON 
OI* SIOMAl’A IN SAaiTVARlA (WAYANENSjS 
H.B. & K. 

Siinjtttiiiii y,ih!vuih'usis ll.B. tSt- K. ai'C acjUiilic, 
anfhnual lluatinp herbs hclnnpinp, U) the family Alis- 
inalaeeae. Tssu dislinct forms ol' lliis species arc 
touiul; an adult with well deveU>ped vegetative tnic 
<>rfMns and a luvenile form. In (he latter there arc 
most Is piesent llattened, lilihon-likc, siihmergcd axes, 
ftanpaiahle with (he petioles of tidull forms, which 
mas eiui ilistallv either svith small Hoating leaves 
(ttnenile leases) or ssithoul them. Besides, in a recent 
cMlleetion trip sse also ohservesl adult plants growing 
m aerial eoiulilion in a liee held in which water had 
tecfiled fiom the soil sin face. Juvenile plants wcic 
not lound glossing under such eondilions. (lovinda- 
laiahd, sslio lias stmlied the systematic anatomy of 
this ia\i>n. iioes not leport stonuita on the iiiulersurfaec 
ol fithei the .idult or Jiiseiiile lloating leaves. His 
ifjtoit IS in eoni'ormity with the usual condition in 
tloatmg leases wlierc (he stomata arc restricted to the 
uppei ej>ideimis. Howeser, this was found (o he at 
sauanee with tlie studies of Shinolni on rntanio- 
yi'ftnt (i \ni and i*. gn/////>/< 7 /.s, (hipta <•/ <//.- on Nvltitnho 
nth ifrm, Kaul * Sfuivyttn'mni jlncttuins ainl S. luitii’- 
ntti/n, and Balissal on Aptnittydnn natuns svhieh have 
ifvcvded (hat on the lloating leaves of these (axa the 
stomata mas esen he fouiul on tlK‘ lower surface. 

I he piesent studs was, therefore, uiulcrtakcn to eonlirm 
(he lepoit ol ahsens.’c of stomata from (he lower epider¬ 
mis of lloating leases aiul alst^ (he stonuital dislri- 
Inition along the iwi> surfaces of the ticrial leaves of 
A, yuavit(wnsi\. 

Ihe muteiial was collected from the village Kusiari 
m Dtstnet Mainpiiii, IkP. ( eaves sverc lived in (-‘AA 
and suhsesjiieul 1> sloicd m /()"„ alcohol. 1 Epidermal 
stiips fiom the upper as well as (he lowci’ surface of 
leases weie peeled away, stained svith Dclalicld’s 
(lematoxvhn and mounted in glycerine jolly. 

Ukdi Hiutfiuy phtu.s : ‘I hesc measure up to 44cms 
m length, (he plants growing tilong (he periphery 
of tlu* t>oiui or a ilileh (shallow water foi ins) and possess 
womparatiwdy small Icves when eomparcsl with (lto.se 
guwvmg m tlecjt water (deep water forms). 'Hit 
aseiage si/c of the lamina in the former is 1,937 mm'’ 
svheieas in (he latter it is 4.2H5 nuu'*. 

Ihe colls composing the upper epidermis in holli 
ileep and shallow svatcr forms aie smaller, i.sodia- 
nuine and possess highly uiukilatcd w^dls whereas 
those id (he lower citidermis are larger with relatively 
less undulated walls (l igs. 1, 3, 4). However, the 
lower epiilcfinai cells in deep water forms are larger 
than tlutsc td* shallow water htrms ( I'ahle I). On the 
hiwei* epiilermis (here arc present groups iif cells wdtich 
Urike a darker stain than the (dher epidermal cells 
(lug. 2). rhese have hecn termed ' liydropotcn' 
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by Mayr5 and are supposed to be the sites of salt 
absorption. They are absent from ihe upper epidermis. 



Figs. 1-4. Sagittcuia guaycmensis Fig. 1. Lower 
epidermis of an adult floating leaf of deep water form. 
Fig. 2. A hydropoten from the lower epidermis of 
an adult floating leaf of deep water form. Figs. 3-4. 
Upper and lower epidermes of an adult floating leaf 
of shallow water form. All 375. 

In the deep water forms, the stomata are entirely 
restricted to the upper epidermis. In shallow water 
forms, on the other hand, they do occur even on the 


lower epidermis although rarely (Table U. Stomata 
of both the surfaces are generally paracytic but a few 
brachyparacytic ones were also recorded (Fig. 3; 
arrow mark). They are comparatively larger on the 
lower epidermis than those on the upper one (Table 1). 
The guard cells of the- stomata are crescentiform and 
possess spindle-shaped nuclei in contrast to the oval 
or circular nuclei of the epidermal cells. 



Fig. 5-8. Sugittan'a giiaycnjenuLs. Figs. 5-6. Upper 
and lower epidermes of an adult aerial leaf. Figs. 
7-8. Upper and lower epidermes of a juvenile floating 
leaf. All ;: 375. 


Table I 

frequency of epidermal cells and siomata, and size of stomata on the upper and lower surfaces of the adult floating 
and aerial, oncl juvenile floating leaves o/Sagittaria guayanensis 


Leaf type 

Surface 

No. of epi¬ 
dermal cells 
per sq. mm 

No. of 
stomr.ta 
per sq. mm 

Size of stomata {pm) 

Length Width 

Aduli floating deep water form 

Upper 

1233 

142 

36*64 

19-98 


Lower 

425 

X 



Adult floating shallow water form 

Upper 

1282 

122 

41-7 

20-6 


Lower 

467 

4 

50-9 

21-8 

Adult aerial 

Upper 

1063 

142 

46*6 

18*6 


Lower 

425 

20 

46*8 

J9-1 

Juvenile floating 

Upper 

867 

85 

59-7 

21-8 


Lower 

354 

0 . 

48-8 

18*3 


X No. stomata. 
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AdiiJt aerial plants : These are 4-12 cm tall. The 
average size of the lamina is 429 mm2. 

The upper epidermal cells are isodiamelric and 
possess undulated walls. These are smaller than the 
cells of the lower epidermis but are larger than those 
of the upper epidermal cells of adult floating leaves 
(Table 1). Like adult floating leaves, hydropotens 
are present only on the lower epidermis. The leaves 
are amphistomatic. Here, the lower epidermis 
possesses a fairly high number of stomata compared 
to adult and juvenile floating leaves (Table .1). The 
stomata are paracytic (Figs. 5 and 6). 

Juvenile floating leaves: These are 6-15 cm tall. 
The average size of the lamina is 598 mm^. 

The upper epidermal cells are larger than those of 
the upper epidermal cells of adult floating and aerial 
leaves, but are smaller than those of the lower epider¬ 
mis (Table I). They possess more undulated walls. 

Stomata are mostly restricted to the upper epider¬ 
mis, a few being also present on the lower epidermis 
(Figs. 7, 8). Like adult floating and aerial leaves, 
the stomata are paracytic with crescentiform guard 
cells but a few brachyparacytic ones were also located. 
Contrary to the adult leaves here the stomata on the 
upper surface are larger than those on the lower 
surface. Moreover, they are also larger than those 
on the upper and lower surfaces of adult leaves 
(Table I). 

In floating leaves the stomatal distribution varies 
in different species. The most common pattern is 
their occurrence on the upper epidermis exclusively. 
Considering that the vascular plants have adopted 
aquatic habitat secondarily, one may expect the pre¬ 
sence of stomata even on the undersurface of float¬ 
ing leaves. That this actually is so has been reported 
by several workers^’^, '7. The present investi¬ 
gation again shows that well-developed stomata, 
similar to those found on the upper epidermis, do 
occur on the lower epidermis of the adult as well as 
juvenile floating leaves of this taxon, though rarely. 
Moreover, here the stomatal frequency also varies 
according to the position of the plant in water. 
Whereas the deep water forms lack stomata from the 
lower surface, in shallow water forms they are present 
on the lower epidermis too, though few in number. 
A somewhat similar situation has also been encountered 
by Shinobu^ in Potamogeton clistinctiis. He observed 
that in shallow water forms the stomatal frequency 
on the undersurface of the leaf was 3 • 6 mm2 whereas 
in deep water forms it was 0*75 mm2. Since the 
leaves are floating in both the habitats and the stomatal 
frequency on the upper surface does not differ signi¬ 
ficantly in the two forms, these data are interesting but 
difficult to explain. 

In view of the above observations, it appears to 
us that Govindarajalu’s report of the absence of 


stomata on the undersurface of the floating leaves 
of this taxon is perhaps based on the study of deep 
water forms only. 

Another interesting observation recorded during 
this study is that when the water recedes from the 
substratum thereby exposing the plants to a terrestrial 
habitat, a greater number of stomata developes on the 
lower surface of the leaves that emerge under such a 
condition. This may be an adaptive response of the 
plant to the new environment to which it gets exposed. 
Evidently this is indicative of the extremely plastic 
behaviour of the aquatic plants in their somatic organi¬ 
zation in response to environment. 

The first author (SCP) is grateful to the authorities 
of Paliwal Degree College, Shikohabad, for providing 
necessary facilities. 

Department of Botany, S. C. Paliwal. 

Paliwal Degree College, 

Shikohabad 205 135, U.P., 
and 

Department of Botany, G. S. .Lavania. 

R.B.S. College, 

Agra 282 002, L.P., 

March 6, 1978. 
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PENICILLIN INDUCED REGULATION OF 
CHLOROPHYLL FORMATION AND HILL 
ACTIVITY OF ISOLATED CHLOROPLASTS 
IN RICE iORYZA SATIVA L.) SEEDLINGS 

Penicillin action on bacteria is well known, whereas 
knowledge of its role in plant metabolism is meagreL 
This note reports the influence of penicillin on the 
synthesis of chlorophyll and the Hill activity of chloro- 
plasts in rice (Oryza sativa L.) seedlings. 

Rice seeds were germinated in different concentra¬ 
tions of penicillin in dark, humid atmosphere at 30° C 
for the first two days and then transferred to continuous 
light of 4000 lux provided by fluorescent tubes for 
varying periods. Chlorophyll estimation was done 
according to Arnon2 and Hill activity according to 
Vishniac^, 
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Table 1 

Effect of penicillin on chlorophyll content of rice leaves and hill activity of chlorophst 


Seedling age in days 


Treatment 


Water control 
Penicillin: 

250 ppm 
500 ppm 
750 ppm 
1000 ppm 


8 



10 


12 


14 

Chl“ 

Hill’' 

Chi 

Hill 

Chl 

Hill 

Chl 

Hill 

2*2 

0-16 

2*8 

0-26 

3-6 

0-10 

5-9 

0*04 

2'3 

0-19 

3-6 

0-35 

5-2 

0-17 

7-3 

0*13 

2*5 

0'28 

5-0 

0*57 

6-5 

0-35 

9*9 

016 

2‘5 

0-18 

5-7 

0‘41 

8-0 

0-21 

9*6 

0*15 

2’2 

017 

5-4 

0’32 

7-9 

0-23 

8*5 

0*17 


Chlorophyll content mg/g fresh weight, 

® Hill activity measured by DPIP photoreduction (- A absorbance at 581 nm). 


It is of interest to note that chlorophyll content of 
rice leaves was greater in penicillin treated plants 
(Table 1). Chlorophyll accumulation was dependent 
on penicillin concentrations and age of the seedlings. 
Hill activity was promoted by penicillin treatment 
showing higher values than control throughout the 
experimental period. Irrespective of the age of the 
seedlings, the maximum activity was displayed at 500 
ppm penicillin. The data further indicate that the 
difference from control was the largest in a 10 day 
old sample which gradually narrowed as the samples 
grew older. Hill reaction, i.e., oxygen evolution by 
illuminated chloroplast preparations is generally 
assumed to represent the photochemical splitting of 
water. In this context, penicillin may be assumed to 
have caused improved development and general stimu¬ 
lation of photosystem II reaction and oxygen evolving 
centres. 

In the present experiment, penicillin may be assumed 
to have undergone transformation to penicillamine, a 
substituted cysteine which serves as nitrogen source. 
Apart from supplying nitrogen nutrition, cysteine 
might donate S-H groups for the synthesis of enzymes 
liable to enhance the synthetic activity of the tissue. 
In this context, the results obtained here might be 
interpreted as due to an indirect eflect of penicillin. 

The authors are grateful to Professor A. K. Sharma 
for providing facilities and to the University Grants 
Commission for financial assistance. 

Plant Physiology Laboratory, Asok Kumar Biswas. 

Department of Botany, S, Mukherji. 

University of Calcutta, 

Calcutta 700 019^ January 21 y 1978. 


1. Brian, P. W., Ann. Rev. Plant Physiol., 1957, 8, 

413. 

2. Arnon. D. L, Plant Physiol., 1949, 24, 1. 

3. Vishniac, W., “ Method.s of study of the Hill 

reaction,’' In Methods in Enzymology, ed.s. 
Colowick, S. P. and Kaplan, N. O., Academic 
Press, New York, 1957, 4, 342. 


CANTHECONWEA FURCELLATA (WOLFF.) 
(PENTATOMIDAE-^HFMIPTERA): A PREDATOR 
OF LEAF-FEEDING CATERPILLARS OF RICE 

The Pentalomid bug, Cantheconidca fnrcclh/ta is 
known to be predaceous on the larvae of many species 
of Lepidopterous crop pests. In India, it has been 
recorded as a predator on the larvae of Anisacta alhis- 
Walk. (DavidO, Earias sp., Semiothisa pervolgata 
Walk., Terias hecaheh., Catopsilia pyranthe L., Spodop- 
tera litura Fabr., Acliaea Janata L. (Rao^) and on 
Tlioseo cervina (Rao^). 

The leaf-feeding caterpillars of rice Medaufiis kelo 
istnene Cramer (Horncd-catcrpillar) and PehpUlos 
mathias (F.) (Rice skipper) commonly appear during 
the pre-flowering stage of rice crop when there is 
maximum vegetative growth. In Mandya District, 
Karnataka, September-October is the period when 
the incidence of these caterpillars is maximum. This 
period also coincides with the appearance of the Penta* 
tomid bugs on the foliage. Observations made in the 
field on the feeding habits of these bugs revealed that 
they are predaceous on these two common leaf-feeding 
caterpillars of rice, 
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Observations in the laboratory showed that the 
nymphs and adults of C. fiirceUata attacked the cater¬ 
pillars, sucking the body fluid, which results in larval 
mortality. The attacked caterpillars turned blackish 
and died. A bug attacked 5 or 6 caterpillars in a day. 
Px’edation of horned caterpillar and rice skipper larvae 
by C. fiirceUata has not been reported earlier and this 
Pentatomid bug seems to be an elective predator of 
two rice pests. 

The author is grateful to the Director, Common¬ 
wealth Institute of Entomology, London, for identifying 
the bug. 

Regional Research Station, P, S. Rat. 

University of Agril. Sciences, 

Mandya 571 405, Karnataka, 

February 24, 1978. 

1. David, B. V. and Busheer, M., ./our. Bom. Nat. 

Hist. Soc., 1962, 58 (3), 817. 

2. Rao, J. K., Curr. Res., 1977, 6 (10), 169. 

3. Rao, S. A., Kept. Tea Dept., U.P.A.S.L, 1936, p. 35. 

A SHOT HOLE DISEASE OF NUTMEG 

A LEAF SPOT disease of nutmeg {Myristica fragrans 
Houtt.), caused by an unidentified species of Colleto- 
trichiim has been recorded from KeralaL Recently, a 
survey revealed that the disease is common wherever 
nutmeg is cultivated in the State. In addition to the 
leaf spot symptoms already reported, another charac¬ 
teristic symptom of the disease noted was the appear¬ 
ance of shot hole in an advanced stage of the disease 
(Fig. 1). The central necrotic regions surrounded 



FiQt 1. Shot hole symptoms on nutmeg leaves. 


by reddish brown bands get detached and resulted in 
shot holes. 



15 ^ 

Fig. 2. Conidia of Colletotrichum gloeosporioides. 

The pathogen was isolated and brought into pure 
culture on potato dextrose agar medium. It produced 
greyish white to dark grey colonies. Conidia were 
cylindrical, hyaline and single celled (Fig. 2). They 
measured 11*7-14*3 x 3-5-5*5jU in size, average 
being 13*0 x 4*5 /x. Based on the cultural and 
morphological characters, the pathogen was identi¬ 
fied as Colletotrichum gloeosporioides (Penz.) Sacc. 
and the characters agree with those described by 
Mordue2. This is the first record of C. gloeosporioides 
causing leaf spot and shot hole disease of nutmeg. 

Department of R. Radhakrishnan Nair. 

Plant Pathology, M. Chandrasekharan Nair. 

College of Agriculture, M. Ramanatha Menon. 

Vellayani 695 522, India, 

February 3, 1978. 

1. Menon, M. R. and Rema Devi, L., Sci. and Cult., 

1967, 33, 130. 

2. Mordue, M., Descriptions of Pathogenic Fungi 

and Bacteria, C.M.I., Sheet No. 315, 1971. 

OBSERVATIONS ON THE MONOTYPIC GENUS 
PAATHRAMAYA SUBRAM. 

The form genus Paathramaya based on the type 
P, sundara Subram., is a dematiceous hjyphomycete 
producing unbranched, dark to blackish brown fan- 
shaped monocephalous aynnemata (Sebramanian', 1956, 
1971). The conidiophores are macronematous, unbran¬ 
ched, pale brown, smooth with a lower dylindrical 
sterile and an' elongate clavate upper part bearing a 
terminal and many lateral cDnidiogenous vesiciles 
(protruberances). The conidogenbus vesicles are con- 
strietdd at the base, discrete, not cut off by the septum, 
determinate, subspherkkl and monoblastic. They 
become cafyeiform after the don'idia are released find 
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subsequently collapse (.Ellis, 1971). Some specimens 
of this interesting hyphonilycote were collected from the 
State of Andhra Pradesh and Maharashtra of which some 
revealed features of interest like the produaion. of 
branched synnemaca (polycephalous) and the distri¬ 
bution of the ctonidiogenous vesicles on the newly 
formed cionidiophores. The same are presented herein. 

Tlie synnemata of all the collections are effuse, 
typicalliy monoc^-phalous, unbranched with a small or 
broad capitate to fan-shaped head. The cDnidiogenous 
vesicles are distributed terminally and Jaterially all 
along the eonidiophores as found in the type. Fusar'mm 
sp,, growing as a mycoparasite on the heads of some 
synnemata was observed (MRL 732). Production of 
polycephal(3us synnemata, a character not known in 
Paathramaya, was found in one of the collections 
(MRL 1535) wherein the new coremia originate-from 
the mother stalk consisting of parallel hyphae. Some of 
the hyphae of the mother stalk come out laterally or 
at right angles and form, a new synnema. The process 
takes place at 2 or 3 different points and also it is 
repeated in the newly produced synnema. As a cbm 
sequence, coremia with only 3-4 hyphae are formed. 
Thus the thidkness of the stalk and the number ol 
hyphae constituting the new ebremia is far less than 
the mother stalk and coremium. It is pertinent to note 
that new qoremia never originate from the head part. 
The number and distribution of the aonidiogenous vesi¬ 
cles on the newdy formed conidiophores is either fewer or 
often possesses a terminal vesicle. The proliferation 
of the conjdiophores reported from the apical conidio- 
genous vesicle (Dev Rao, 1972) has been observed in 
the present collection too. In addition, it shows proli- 
ferlation from the base of the vesicle (apical) during 
which it is pushed to one side. It is significant to 
point out that the newly formed cbnidiophore (after 
proliferation) is invariably sterile. 

The present taxon (MRL 1535) is similar to the 
type in all the morphological details, however, differs 
in having branched synnemata. Occurrence of both the 
brandhed and unbranched (about 50%) synnemata 
in the same collection does not warrant its ckssifiejation 
in a new species. The study of factors influencing the 
formation of coremia r'eceived little atten.tion in the 
past despite the fact that in some hyphomycetes its 
formation is mandatory for sporulation (Barron, 1968). 
The only studies of Taber (1961), Taber and Vining 
(1959), Loughheed (1961, 1963) and Carlile et al 
(1961) on Isarh cretaaea, Hksutella gigantea and 
PenkilUum dlaviforme suggest that the stmdture and 
development of synnema is an expression of niitti- 
tional and environmental factors. However, nutritional 
factors tested ma,y be only a fradtion of those that are 
theoretically possible and are likely to occur in nature. 


An account of the formation of synnema in. this 
liyphomiycete and allied taxa will be presented else¬ 
where. 

P. mil data, the type, was originally collected from 
Narsapur forest (Medak, A. P.), The present study 
reveals its occurrence at high altitudes (Adilabad) and 
also in a valley (Araku Valley). 

Specimens stuUed : On unidentified barks, Narsapur 
forest (Medak), Oct. 1962. DR, MRX 734; Nov. 1962, 
DR., MRL 735; Nov., 1965, DR., MRL 733; on un¬ 
identified woods and barks, Adilabad, Jan. 1974, DR., 
MRL 1178, 1177; Parbhani (Maharashtra). Oct. 1975, 
DR., MRL 732; on unidentified twigs, Araku Valley. 
Jan. 1976, DR., MRL 1367; on unidentified barks, 
Forest Nursery Guncgal, Sept. 1977, DR., MRL 1535. 

The Research Grant made available to Dr. Dev Rao 
by the University Grants Commission, New Delhi, to 
study the synnematous genera is gratefully acknowledged. 


Mycology Research Laboratotly, 
Vivek Vardhini College Campus, 
Hyderabad 500 001, 

Department of Botany, 

Osmania University, 
and 

Universit|y College for Women, 
Hjyderabad 500 001, India., 
February 3, 1978. 


Dev Rao. 


B. Rehana, 


Tulasi Raman. 
B. Renuka Rao. 
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PTERION ARRANGEMENT IN THE RHESUS 
MONKEY (MACACA MULATTA) 

Pterion is an area in the temporal fossa of the cranium > 
where the frontal, sphenoid, parietal and squamous 
part of the temporal bone closely adjoin one another. 

An irregular H-shaped arrangement cf sutures can be 
seen in the anterior part of the fossa. Axiiong old- 
world primates, two types of sutural formation at the 




»; • V 


/ f'/rr/.s tn tht’ fuliftn 


559 


■ : ■ ■ I I : ; r ;,i i i, I . V Hi, u 

^ . I . !i : , . 1 .. r , 

{*..! - ' *' ■' • ■ ' ■ 

t' , ■ ■■ ■ 1 : >iO If 

f li ; I • ■ : ' ‘ * ‘‘''i ‘ i '■!!,•. .'H H ’ 

.,ii, ^ j r ^ , pu > : ,p [ ‘ 

.,P ■, ■' . :■ ' PP ^ 1- - s.l. !. J r.pi .' 

,.1 . 1 ■ ’ -P : S •-p.- > , .j,,, 

,,: I:. < I. ' 

it , . ^ ■ ■ - ' - V. . : , , PiUi.i 

S ... . ' -- — ; .P, ; • i . - ip p-i!.p -p. 

M,p. p: .. • fPt -.rJit it. ih 

. ■■ '■ " ^ ■ M' • 5'p‘i' *'■ 

pp,: . . ■ . ■ 

Ip., ., ■ . ’ * i ; P ■ • • ' - •. :' I'P. P f P ■ sup 


p.pp, P ...' . ;P . 3P p pt.Pii 

.P.p ■:> . ■ ,■• ■ - : P p ,P.>a a P-. u P 

f ■ p p . P , , I 1 , P ■. .; P-, . I r . , 1 \ .if 1 -u 

St , . . I piii.i i-. 

|,., P \ , P:. • '-■< P -. 

{ ,. - ip ' M " - . ‘ J 5 * ' * ^ .) 

Sp . :i • p..' .■ P. - \ i ■■ ) * ' 1 i « , ) 

j i . p 1 > • ...p p a*-' p p pi.-a 'll tn.n ,1 

i| i ■ , I ' ‘ j f ^ 1 ■ .p ;P ■ ppp.ji;* < ' ' ' 

^ t P ^ P .' p ' ■ .f' ... p ;P P'’ p \ ' ■ r* ' t ' P f H uLi 

Si- Pi !■, p -. . p.;. ^ : P ' . .P '.PI p 1 '! !' r Ip pifi* 

rppp'P, - ., 1, * .. ?*, ( p i .p ■ ^a.-a 11.«? ‘jHPtJi 

t p... .p ,p . ' ^ ...p i ».P’^ -u r a I ■ 

pi. pi, ' . . . .... 1 -'P.; S P P P..t i IP. ’ PP 

! ,p : a^.! .. ' ’I p: ■ a-, f ■ p J. ‘ ’P' . { Hi' pi 

.iPa i \ p ..-fp .■ > 

a P. . • . . , : : P, P,. , 1 p. ■. -i ;.pPi Pip ppp -V i.ttp. 

p.,r. a,': p. !', .Pi' ;■ pp ’ p a IP' »a i' r, jpi’i.'ii' 

{i <r P'-- pa. : ■! . ^ .Ul tPlJP 

f'p a,i!f TiP. .. . pp.p. -i .'.-.aiPj: p- t’ ip n' 

1‘-f Pi.,.!-;.- -..-.! : ,!. ..pppi; r-i r p pVpip(*'n bpiu, 

ai,PsP .: = ^^ppp P-. l':--.pipp’ ‘‘I p^ppIU p i- lUi 

,l IKii I . " P.a.i .'. '.-p ..P; . • •' Pj' ^ •' •-’■ u IP I’l 

I Ml I ■ ■ • p .p .. . .i, •/' . .<< yiP.il.-l ijsffplv Hi I'P H 

Vi .I'P.Pi,’- i p .p !' P •. ppiP I'.- ippt'itpii .P, iPKP'n 

k pit P< 1 ! " 'P' ' I .u Pi.’Jp. J'* ' ■ .IP IP'C ^Pt 

a» ''-n'M-.l' 

Vna ppp . pi %. ,1 ipai.p Vph*»k Kt M\i? 

^ II -.■il.Mu It .p!. ilHVIl \ 

I>p' s.l I hvi *4 MM ! _ 
laiai Piaap.'^p 
JufliLif ^ , I " , 


! lu.iiii'i • M piul ll.'Spin.i, S., i*i jfiiaU's, 4. 

U> 'i'’i'kpii, l> \i , />,;p.', 7 /,v ///i luffivs, I'p Bntis!* 
Miia.'uni (N.ihn.a lljsi -iv) l.aiu! >ik 
' < aiiu-, II li . t/n J. /Vm v. tftdirop, 9 

1 Np’ Ipv M 'ntpi'.i. M. Ip. '‘Ml, IH. 

Vn.Hui, \ a.-jp. WSV, I n:vi‘rs;!}\ 

i*) ' . 

Bv-ttv, K. ,!. .ifui Sp.iup, A., /*/<)('. /<!(»/. St>c. /.<!//</,, 
rUi i. I in, 

"*a .l.'iip-. Ip. I/;/ ./, /V/rs. Aiithutp., 12. 

} I Miu.is, //<;,/., 14. 

VM .OXAN INDI U M) I Kl IKI .MOU) CONDITION 
IN A I KKSII \\Ari‘H rCMsOST 
i'l iHlAS HilHAClJVS 

( htiiii' hii\ vspii'.hins' .'() (i> 0(1 1^'. utM'c colloctcil 

ii"in hH.tl tip-.h u.itpi ipMunpi’s ,iiul ai\*linKi(ci{ U' 
flu* »iMivliOiMip loi ! a.i>'-. ivloiv slarliii}* 

iht' i‘\|*pnnipnt A !*’„ (\\ \) Milnium hT alIo\an 
\ iip\ah\iiratpl wap piopaipa imnu'tlialcl.v 

\'ViH tt* upc^ 111 u(i.Ill- plutp|>ha(c Inillci ai 1 a- 0 . 

1 iu- a<'papp i»t .illii\an mippu-a mPamnsaiilai ly p >n- 
{.imi-a my ky IumU wpp’Ju which was rcpcalcil in 

v*spcnmcnlal IipIup c\ci\ (hita daN. Small yioups 
»a f‘ iic.iipii OpIu'p wcic aiiiopsK-a A) liom.s allci the 
!a.f a«'payc ami the himul was collcctcil liom ihccaiulal 
\ciu alicf !. 10. 'O, U) ami 40 ihps el the initial ili'say.c 
wijcii ij .lu'. ic.tv hca to I omasatc conailion aiul linalK 
vlua! flu* fppuiip WCIC minpaica aihl conliiincil with 
ih»»PC oM I < oiKtol Iip1u-p whit h WCIC y,i\cn cipial animtnls 
ot i iii.itc phopphaic Inilici at pH 4'0. 

Iu tuani alloHan ncati-a Ir.hcp, (he skm al the site el' 
iuiPvii**u Ikp. anu' ipil atuj pwllecn allci Oil desayc, 

I he pwpllmy nutpapca m.nlvcah allci iO da>s el' (real 
Miput ami tlu' pkm phowi-d wale di-A elouratien. l itc 
-.upllmy. ImalU luaatuc an opni \sennil alter 40 days 
.iml tlip ftphcp ip.ala*a to cema-.afe ceiuhdon duiiny. 
ip to 40 daw. o! Oh- initial dope. Ilewesci. iheie 
w.ip no moitahts (pcoided iipto 40 ila\s el (he Oval’ 
lucni Atici 40 dasp the wemuis al in)ec(i(>n site 

Ivwaim culaiyed and liphe-. .tailed dsmy I he ehsei 
%atienp wcie made onts nplo jO da\p el llte liealment. 

No applet taOlc i hanye wap iccouled ni (he leiiee 
isicitumi altci .‘ I houip oT die initial ilose el'allesan, 
Keyul.n nuicapc m (lie nmuhei ef lenceevles was 
i.O.eisetl altei lo. .’0. U) and 4(t ila\p el the (real’ 
ment Clal4e 1) Nt* nninatme leiuoeyle eenld be 

avn m the Itle d -aneat . np(e ,'0 tfa>p el' the treat 
meut ( Oih a lew immatmc leiicecs li-. weie eiiceiin- 
teteil m (he bleed ptneai*. altei (0 dass el (leaOueni 
while altei 40 dass el allesan licaltneiK (1 ly,. .0 appiesi 
m.tfcis '‘O"., ol (lie (etal leucecMes were Imind le he 
mmiatuie (niamiv m\elec> les and lew imeleblasts; 
iciiiynipcd atici Kleni/ Kaiyekmcsis was 






Letters to the Editor 


f Current 
L Science 


Table I 


rhmwes in the total and dijferential leucocyte count in Clarias batrachus after repeated injections of alloxan at the 
^ rate of 50 mglkg body weight (6 fishes were used in each experiment) _ 


Time Cumuia- Lecuocytes 


dosage ■ 

Average 

— 

Agranulocytes 

Graii'ilocytcs 

mg/kg 

± S.E. 

Average 

± S.E. 

Average 

d.: S.E. 


8-60 

1*30 

76-20 

1*80 

22*80 

4*50 

50 

9-20 

0*42 

76-00 

2*40 

23*48 

7*00 

250 

16*80 

1*85 

71-00 

2*58 

27*80 

3*20 

500 

40*40 

2*20 

68-27 

6*22 

33*23 

6*78 

750 

65-00 

2*18 

58-78 

4*49 

38*20 

I *80 

1000 

88*20 

3*85 

16-70 

7*85 

33*30 

6*52 


Differential leucocytes (%) 
jraii'ilocytcs Myelocytes 


'tes Myeloblasts 
S.E. Average ± S.E. 


also observed in some of the leucocytes at this stage 
(Fig. 3). 




**** «i*.f ♦i'* 


j... _ __ ^ 

Figs. 1-3 

In normal fishes (Fig. 1), there was no immature 
leucocyte in circulation (as observed by the study of 
blood smears of control fishes). Leucocytes were 
counted in the control fishes in the beginning and at 
the end of the experiment. No significant change 
was recorded. 

The present findings are of utmost importance since 
they indicate the possible leukemogenic action of 
alloxan, which is till now regarded as a diabetogenic 
agent (Falkmerij, The results, however, obtained 
so far, call for more comprehensive studies in order to 
permit valid conclusions on the leukemogenic role 
of alloxan. Further work in this respect is in progress. 

Our grateful thanks are due to Dr. S. D. Loiwal, 
Dr. V. P. Agrawal, Dr, O. P. Saxena and P. K. Mehta 
for their interest in this investigation. 

Department of Zoology, Pradeep Agrawal. 

M.M. (P.G.) College, 

Modinagar 201 204, 

District Ghaziabad (U.P.), and 
Department of Zoology, K. A. Goel. 

D.A.V. College, 

Muzaffaraagar (U.P.), February 6, 1978. 


1. Falkmer, S., Experimental diabetes research in 

fish,*’ Acta Endocrinol. Snppl., 1961, 59, 1. 

2. Klontz, G. W., Yasutake, W. T., Wales, J. 

Ashley, L. M. and Smith, C,, Tn Circuktion 
in Fishes (G. H. Satchel I), Cambridge University 
Press, 1969, pp. 52. 

NEW ADDITIONS TO FUNGI OF INDIA 

During our mycological studies we isolated the 
following two fungi which are new records for India. 

1. Glioniastrix ninronnii (Coi'da) Hughes in Can. 
J. Bof.. 1958, p. 769. 

This fungus causes severe leaf spot disease of Ficus 
religio.sa L. The disease appears as small, irregular 
brown spots which gradually increase in size and cover 
the whole leaf surface. 

Pathogenicity tests were done and Koch’s postulates 
were conlirmcd. The culture has been deposited in 
herb. I.M.I., Kew, No. 213284. 

2. Trichodernui longihrachiatnni Rifai aggr. in 
MycoL Pap.^ 1969, J Fi, 42. 

The fungus was isolated from the seeds of Limnn 
usitatissiniuin L. (linseed) variety R~17 by “ blotter 
test” as well as "'agar method”. 

Linseed is a new host record for this fungus. The 
culture has been deposited in herb, l.M.L, Kew, 
No. 208085. 

The authors express their thanks to Dr. A. Johnston 
and Dr. B. L. Brady of Commonwealth Mycological 
Institute, Kew, England, for help in the identification 
of the species. 

Department of Postgraduate G. P. Agarwal. 

Studies and Research in D. K. Nema. 

Botany, U. C. Jha. 

University of Jabalpur, 

Jabalpur 482 001 (M.P.) 

Jamiayy 23, 1978, 
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REVIEWS 


A Century of Soil Salinity Research in India: An 
Annotated Bibliography 1863-1976. By I. C. 
Gupta and K. N. Pahwa (Oxford and IBH 
publishing Co., 66, Janpath, New Delhi, 110001), 
Pp. xii 400, Price: Rs. 72. 

This excellent annotated bibliography of soil 
Salinity Research in India covers the entire period 
of 114 years since the very beginning of the “ Soil- 
agric'-ature-fertiliser-salinity complex” of Indian Agri¬ 
cultural Research right up to the present times. This 
timely survey of Indian research compressed within 
a single compact volume will be very useful to the 
vast number of Indian scientists, research workers and 
others who are currently engaged in the mighty task 
of rectifying the enormous salt infested areas of the 
country and improving Indian Agriculture so as to 
ensure adequate FOOD for our rapidly increasing 
population. 

Sonic of the special features of this publication are 
mentioned below:— 

(i) Alphabetically arranged, according to the author’s 
names are 1101 individual references which cover a 
total of 371 pages. Each reference gives a crisp and 
condensed summary of the listed work. 

(ii) The total number of authors whose publications 
arc referred to is 882. 

(iii) The listed items of research have been extracted 
from 149 journals, most of them printed and published 
in India. 

(iv) Appendix I gives a useful list of common names 
of Indian crops and their botanical equivalents. 

(v) Appendix n lists the many symbols and abbre¬ 
viations Used by the authors along with their full 
explanations. 

The complete subject index in conjunction with the 
author index enables the reader quickly to locate the 
particular references relating to the topics in which 
he is specially interested. 

While this publication will be greatly appreciated by 
all agricultural scientists, research workers and scholars 
in our country, it will also provide workers abroad 
with a good insight into the achievements made in 
India. 

The authors indeed deserve congratulations for 
producing such a useful and informative standard 
reference book, 

L. A. Ramdas. 


Futures Research New Directions. Edited by 
Harold A. Tinstone and W. H. Clive Simmondss 
(Addison-Wesley Publishing Company Inc., 
Advanced Book Program, Reading, Massachusetts, 
01867, U.S.A.), Pp. xvi-1-270. Price: U.S. 

S 22*50 in hard binding. 

There is much growing concern for the future of 
mankind in a rapidly changed environment due to 
phenomenal growth of science and technology. In 
the past, scientific researchers were more eager to 
discover new scientific methods and techmiques and 
their applications for the economic growth of the 
countries. In these processes, the method of fore¬ 
casting has been used as a tool. But the emphasis 
today has shifted considerably from the question 
“How to grow fast” to “why should we grow fast” 
and what might be its consequences. Futures research 
is, therefore, bound to change and move in new direc¬ 
tions. The book under review is a compilation of 
the views and experiences of 19 active researchers in 
the field of various aspects of technology forecasting 
and social change. The authors could broadly be 
grouped together into two categories, considering the 
approaches for the study of thu subject. One group 
expressed the view that they are tired of reading 
“mechanical forecast with their tacit assumptions”. 
The other group expressed their concern about the 
state of systems approach in dealing with the complex 
behavioural, social and technological issues faced by 
planners. Both the groups of authors, however 
recognise the fact that merely dealing with methodologi¬ 
cal issues will not be of practical relevance unless it 
is associated with the challenges to long accepted 
paradigms. Unlike other publications on similar 
topics the writers, in this book, emphasise their growing 
awareness of the influence of the personality, experience, 
and character of those doing futures work, and the orga¬ 
nisational and institutional environments in the selec¬ 
tion of issues chosen for study. A significant depar¬ 
ture observed in these wirings is that there is a percep¬ 
tual change in the research worker himself. 

This 240 page publication has made an effort to 
integrate the wisodm, experience and views of sets 
of researchers deeply committed to analyse and under¬ 
stand the question of “ Why growth and what are its 
complications?”. It is one of the best available 
publiscations in the area of futures research. As 
most of the authors are established researchers in their 
area of specialisation they have put the issues concerned 
in their proper perspective. The papers are enriched 
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by relevant and valuable quotations I'rom tne works 
of well recognised authors. The selected references 
could well be considered as importint source material 
for those who want to know more about it. Mmaging 
complexity, i.e., complex systems have been illustrated 
by referring to the lessons learned from Biology and 
Ecology. Mathematics has proved to be an exceed¬ 
ingly poweiful tool in the development of modern 
science and technology. Mithematicai modelling 
techniques have wider applications in various fieods of 
engineering and technology including the area of 
forecasting. The publication also provides a critical 
evaluation of the methdological problems of prog¬ 
nostics. 

Several pages, towards the end, have dealt with 
interesting topics such as the Public and the Future, 
investigating potential value changes and critical 
problem selection. It also- includes a survey of 
national and international problems and lists 41. 
identified problems such as malnutrition induced mental 
deficiency leading to social instability, critical advances 
ill Bio-medical technology, genetic engineering, teen¬ 
age alcoholism, barriers to large scale technological 
innovations, the effects of stress on individuals and 
society, cumulative effects of pollution, the dingers of 
computer dependency, decreasing utility of higher 
education, a growing need for appropriate technology, 
chronic punemioyment, etc. 

This book is well written, well edited and presented• 
The language is lucid and adequately illustrated. 
It is an interesting reading of different views and 
experiences of a group of researchers concerned with 
the future of man and human society. This publi¬ 
cation will be of interest to all those individuals en¬ 
trusted with the iask of planning, forecasting, and 
decision-making at various levels in the hierarchy of 
administration, be in the government, scientific insti¬ 
tutions, universities, research laboratories, industries 
or centres of studies on humanities and social sciences. 
This book is well documented and could be consi¬ 
dered as a positive contribution to the literature in 
the field. It stimalates one’s thought processes and 
prompts the reader to apply their mind in under¬ 
standing the complex issues before man. 

T. Ganguly. 


The Story of Cancer; On Its Nature, Causes and 
Control By Armin C. Braun (Addison-Wesley 
Publishing Company. Inc., Advanced Book Program 
Reading, Massachusetts 01867, U.S.A.), November 
1977. Pp. xi -1- 308. Price: U.S. $ 19.50 ii hard 
binding and U.S. S 9.50 in paper binding. 

The cause of common cancers is as elusive as ever. 
Cancer cells are not always completely autonomous 


Hormonaiiy sensitive tumouis such as piostate, breast 
and thyroid cancers can be shown to respond to 
trophic and tropic hormones. Chemicals can also 
m-odify the differentiation state of cancers si'cli as 
with dimethyl sulfoxide for Friend virus leukaemia 
and acute leukaemia, and with cyclic 3': 5'-/V]Vip 
for fibroblasts; chemotherapy itself may cause djffe- 
rentiatioji of cancers. This occurs experimentally 
with the mouse neuroblastoma and human teratocar- 
cinoma, in which malignant cells apparently can become 
benign tumours. It would appear that biological 
control of cancer growth is an accomplishable feat 
The future of cancer treatment will undoubtedly become* 
more biological 

There are innumcralbe basic research piobelms 
likely to be of clinical importance. Methods to 
evaluate biological potential of timoiir and host 
resistance factors, methods to recognise precJinical 
cancer, role of lymph nodes in controlling cancer 
growth, biological regulators of tumour cell growth 
are just a few such biological problems to be solved. 

This book ‘The story of cancer’, is a valuable 
assemblage of informations on many topics of cancer 
research indicated above. This volume, an oiiicome 
of a series of lectU]-cs presented by the author to a 
select group of gifted high school students, makes 
a delightful reading and is a departure from the usual 
presentation of the cancer problem. 

A step by step historical account coveriJig a period 
of more than 3000 years o f the discoveries and concepts 
that have led to our present undcj'standing of the cancer 
problem is presented, as also tiic iiniq.uc characteristics x 
of the malignant cells. The laws that govern so precisely .f 
the growth of all normal cells in an organism arc diss- ’ 
cussed and an attempt is m.-dc to show Jrow those 
laws are enforced by die organism yncl why they 
are violated by the tumour cells. This is lullowcd 
by an analysis of nature of the heritable chcmge(s) 
that underlies th.c tumourous state. This analyses 
highlights the point that the conccrous state is not 
necessarily irreversibly fixed in a cell, as was believed 
for so many years, but that the genetic information 
present in many different types of tumour cells cun be 
leprogrammed i,n siich a, way ns to cause them to revert 
to the normal state. The implication of this finding 
as it relates not only to t,fi.c nature of cancer but also 
to its possible uscluincss for opening up new avenues 
of approach for the control of ccrtnin cancers is dis- 
cussed. The methods now in use and these which 
may possible find future use in the prevention, detec¬ 
tion and treatment of cancer arc dealt with briefly 
in the final chapter. 

M. SfiRSi, 
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( tili-ujfioii aiul lUilisation of Medicinal and Aromat 
Plunfs ! In t K Alai aiul H, M. Kapui. 

fi SIR. Ke>'uuial Rcscarcli I ahtuafors. Janunu-lawi, 
\cu IK’lhO. M OO cm. f^p. i \\i J 

! 'Muv ViKX. Kn. (H). £ X.(K). S UK 

f }ji*. I>*u»k ftiNCs a \i\h1 acciuiiU on iijaii\ aspects 

oi oui kni>ulcdf*c on the \fndic\ ^atned luU ot\ nicdi- 

csnal and aioinafic jdatitN ivk India and this is most 
ucicotnc bis ausc o( dual fa cat ixsuionuc inipm lance 
in (he indpaauuts s\stems of mctlKiiie and phaimac>. 
Most ot tile {ctpns telate contiitnited articles Iw 
s{'HHiahsis It* a sMuposinm on t iilmatnm and Ihiii- 
saiu»n ol Medicinal and Autmatic Plants which was 
ht*ld m Snnai-Mi dnimp R^7fi Uune ate also m\t(ed 
atiditit'nal at tales to make it htv*ad“ based. Ihe 
mam fiend m this b.u*k lelates to the apioecoimmv. 
ein itoruncnfal ecoK‘pN and biossnthesis of various 
'aibstaiues ot some ot the icmaik*ibie medicinal and 
aioniitu plants ol the v»*untiv. the esistence of the 
will! piopcmtofs btmps an ana\ oC inteiestinp problems 
•aiessinp at llie same bme (lie need t‘oi penetic mapjnnp 
ol endcnui aieas i*l ttu'se impt>ilant cnltuats pn>winp 
un.iei varied natmal climatic conditions 

\!(ei a loiewotd. it ts tbllowed In a bnet preface 
»>n the histoiv and use td mcvtivinal jdanfs fiom the 
period ol Kipved.i. up ti* then picscntniav nnpiove- 
mem m tlie I.d»ota(oiics aiul ptopei utih/ation. While 
a ditlu nits is |'‘omted out in chissils injp!: the \ai iotis 
as rich", included m tins \i»lumc. it slunild be said (hat 
it fi.|s been tanp f*U well d<me b.aanse caietul tlunipht 
lias t>een pisen to this aspev t In tfu* contents, the 
topu . ase deal! undei Medicmaj I'lants, Aiomatic 
plants aiul tf.meial i omcilriatu*ns A seiies ol e\- 
tiemeb well wiitfen paicnswith detailed infoimation 
ale pH>\ided on almost all the unptntant medicin.d 
and ai*»niatu plants »>! out c<‘unti\. lo maintain 
umloimitv useful accounts i*n these are juovided on 
the vultivation. miptosemenf and ^vaumercial utilo 
satum m ph.umaseutu al indusUs. I fie ai deles on 
inediianal {vfuits vtehhnp s(eii*idal alkaloids .ue very 
mtereamp and pitoule toasuierable scope hn lutuie 
ssoik Main nniuntant medicinal plants, like 
Solii/infft k htni.ifinni, (‘tofus \/ss /i»uvi, P«*ppv, J/u't tH', 
/bprm/n. ( 'imJhmJ, I rpot. AKnno//^m aiul Senna and 
.uotnadv {danfs like Mint, ( vmhjp I tuMvpfus, 

thimtmt. Sandalwo.nl, itcuimum, iVlerv, l>ili. 
i\,narhir! and Hops are fteateJ rvhauanelv pro\idin|J: 
a wealth ot mfoiaiadoii on then ctdination. mode of 
evtiactual and then couumuss. Ixvause these arc 


particularly useful to the cultivators and pharmaceutical 
industries. Under ' (Jeneral C'on.siderations ’ such 
topics as ihe present status and .scope for future work, 
plant improvement and introduction, tissue culture, 
insect pests, tliseases and w'ceds, tinally ending on an 
‘ Information Service on Economic Plants’, particularly 
the medicinal and aromatic jdants, provide added 
value to this book. 

In general, tin's informative account on CTJMAI* 
from all angles is very valuable and indispensable lo 
tine and all, aiul particularly to those who are inte- 
resteil in the cultivation, imiirovcment, economics aiul 
fiharmacognosy of medicinal and aromatic plants 
of our country. Drs. ('. K. Alai arul B. M. Kapur, 
vvlui have so ably edited llie.se articles, deserve our 
warm congratulations and appreciation and without 
hesitation it is recommended tlvat this book must 
liiul a place in all universities, research institutions 
and pfiarmaceutical concerns. 

K. SlinU.\M.\NYAM. 


An Introductioii (o (he Rock-Forming Mineralsi, 
By W. A. Deer, R. A. Ifowie and J. Zus.sman. (The 
linglish I.anguage Book Society and Longman), 
PIVK. Pp. \ I 52K. Price £ l*‘A). 

I liis is the reis.sue as a low priced edition, of (he 
well-known (ext book on Mineralogy by Deer, Howie 
and Zu.ssmun, fust publisitcd in LU)6. 'Lhc several 
impressions, which it has gone througlt during the 
last twelve yens speiiks to the popularity of this luHik. 

It is no c tsy bisk to condense all essential details 
about minerals in a liandy rorm. 'rjiis is exactly 
what tlic auiliors have been able (o accomplisli with 
great credit to themselves. A praiseworthy Icaturc of 
(lie hook is (he emtdiasis on crystal structure, clicmistry 
p iiagencis. Another Teature which will be specially and 
afipiociatcd liy students is the excellent illustrations 
not <mly of (he crystal lorm, hut also of the crystal 
structure anal the rclationsliip ol opitcal and physical 
properties to chemical compaisitions which accompany 
the dcscriptiam ol‘ the more important minerals. 

As a geneial rclcrenee work, this bo<ik slumid find 
a place in most libraries. At (lie reduced price oT 
L 1 *)() it will be witfiin the rcacla of individual pur¬ 
chaser. All students oi' Mineralogy can now alford 
ti> have it on their sheivc.s. 

B. P. R. 
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POTENTIOMETRIC STUDIES ON TUE TERNARY SYSTEMS; ALUMINIUM(IID/IRON (hl)- 
AMINOPOLYCARBOXYLIC ACIDS-DICARBOXYLIC ACIDS 

Km. USHA JAIN, Km. VINOD KUMARI and G. K. CHATURVEDI 
Chemical Laboratories, Agra College, Agra 

Abstract 

.Potenliometric evidence has been cited for the formation of 1 : 1 ; 1 ternary complexes in 
the systems: Al-^i-EDTA/NTA-OX/MALN and Fe3+~EDTA-OX/MALN (where EDTA = ethylene- 
diamine tetraacetic acid, NTA =- nitrilotriacetic acid, OX = oxalic acid, MALN = malonic acid) 
and the hydrolytic behaviour of the mixed species resulting in the formation of hydroxo or poly¬ 
nuclear species has been discussed. The formation constants and free energies of formation have 
also been evaluated. The order of stability in terms of metal ion and dicarboxylic acids has been 
found to be Fe^^' > AU '- and MALN > OX. 


Introduction 


where. 


DlNARY complexes of AI(IJl) and Fe(IIl) with 
aminopolycarboxylic acids and dicarboxylic acids 
have been extensively studied by several workers!-’, 
using different physico-chemical techniques. Survey 
of the literature, however, revealed that so far, very 
little work on the mixed ligand complexes of the above 
metals with aminopolycarboxylic acids has been 
reported^. The results of the investigations on the 
systems Al(Ul)-EDTA/NTA-OX/MALN and Fe(lil)- 
EDTA-OX/MALN, have been discussed in the 
present communication. 

Experimental 

Stock solutions of Al(Ul) and Fe(III) nitrates and 
those of the ligands (EDTA, NTA, OX and MALN) 
were prepared in double distilled water and the concentra¬ 
tions checked by standard methods. The pH measure¬ 
ments were recorded at 35±1‘^C. The titrations 
were carried out in duplicate, against 0-1 M potassium 
hydroxide keeping the total volume of the reaction 
mixture at 50 ml and the ionic strength (jlc = 0-1 M 
KNO 3 ) constant at the beginning of the titration. The 
pH was plotted against moles of alkali (m) added per 
mole of ligand or metal (Figs. 1 and 2). 

Calculations 

The pK values of EDTA, NTA, OX and MALN 
acids were determined by the method of Chaberek 
and Martelf’ (Table I). The formation constants for 
the simultaneous addition of the two ligands to the 
central metal ion were calculated by the method of 
Ramaraoorthy and Santappai«, according to which 
in the case of metal-dibasic acid-monobasic acid 
systems 

V T» - 1/2 [A] X 
(1/2)3 [Apx 


[A] = total free ligand concentration 

_ 3r„ - T,„ - fH^I 
2[Hh-] 2 [Hi 2 

K^ + Ki K', K' 

x = i + iI»!L + til!L 

K' + Ki k; k; 

where T^^ = KOH, T^=total metal ion concentration, 
Ki = dissociation constant of monobasic acid 
and Kg = First and Second dissociation constants 
of dibasic acid, 

and in the case of metal-dibasic acid-dibasic acid 
system 


K = T^M-a/2)[A]X 
(1/2)3 [ApX 

where 


pat = 

^ ^ ^ 4 [H^-p 

K2 "f" X-o X1X2 K^ Ko 


X - 1 + 


K 2 + k; K 1 K 2 -f k; k; 


Ki, K 2 and and being the first and second 
dissociation constants of the two dibasic acids respec¬ 
tively. In the pH range 2*00-3*00 where the -values 
of log Kmill' evaluated the hydrolysis of the 

species has been taken to be negligible and, there¬ 
fore, not taken into consideration. 


The free energies of formation (AF°) at 35 ± 1° C 
were calculated by the expression 

AF°- -RTlnK^,;. 
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Table I 


Ionization constants of the acids 


ids 

i^Ki 

pKz 

>TA 

613 

9-80 


9-53 


r 

1-65 

4-24 

\LN 

2-94 

5-84 

values of fo. 

mation constants and free energies 

nation evaluated for the above systems are 
d in Table II. 

Table II 

on constants {log 

of formation 

free energies 

>ystem 

log 

AF° (K. cal/ 
mole) 

TA-OX 

7-91±0-17 

-1M4 

TA-OX 

10*20±0*14 

-14-37 

TA-MALN 

13-66±0-30 

-19-24 

TA-MALN 

14*19±0*15 

-19-99 

K-OX 

8-64±0-15 

-12-17 

^-MALN 

12-38±0*20 

-17-44 


Results and Discussion 
irp inflection at /7z = 1 (pH 8) in the case of 

ni salt of EDTA and at 1 (pH^^ 10) in 

s of disodium salt of NTA, may be ascribed 
titration of one of the two carboxy group 
of EDTAN(i72 and the remaining proton of 
i 2 respectively. The inflection at m = 2 in the 
' OX and MALN may be attributed to the 

1 of carboxylic protons of the compounds. 

'Fe{lll)-EDTA 

2 a in Figs. 1 and 2 depicting the systems 
Fe(III)-EDTA exhibits the lowering in pH 
lection at w = 2 which may be correlated to 
mation of 1 : 1 Al3+/Fe3+—EDTA complexes, 
r inflection at /?i = 3 * 5 and m — 3 in the case 
ninium and iron systems respectively, may be 
L to the formation of soluble hydroxo complexes 
n the case of iron, probably, form the poly- 

speciesit. 

NTA 

: b Fig. 1, depicting the system AI(11I)-NTA, 
nflections Sii m == 1 and m = 3. The former 
n may be ascribed to the formation of a 1 : 1 
. and the latter one may be due to the forma- 
1 hydroxo species. 



Fig. 1 . Curve, a = 1 : I Al-EDTA, b -1:1 
Al-NTA, c* - 1 : 1 AI-OX, x = 1 : 1 : 1 Al-EDTA-OX, 
y = 1 : 1 : 1 Al-NTA-OX. 



f 


N 

/ 


Fig. 2. Curve, a = Fe-EDTA, b .= Fc-OX, 
JC = 1 :1 :1 Fe-EDTA-OX. 
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Al(IlI)lFe{III)--OXIMALN 

Inflection at m = 2, representing the systems 
— OX (curve h, Fig. 1 as representative)/MALN, may 
b cattributed to the formation of ] : 1 complex 
which on hydrolysis, gives an intermediate non-ionic 
species at m ^ 2. The slopy nature of the curves 
probably indicates the hydrolytic behaviour of this 
intermediate species. On further additon of the 
base at m > 3, the non-ionic species dissolves slowly 
giving a soluble hydroxo complex. The inflection at 
m = 4 may, possibly, be attributed to the formation 
of the hydroxo species. 

In the case of systems Fe(ni)“OX (curve b Fig. 2 
as representative)/MALN, two inflections atm/--^3-5 
and 5 are observed. The former inflection may be 
correlated to the simultaneous formation of soluble 
speciesi2 (i and 11). The latter one may, however, be 
ascribed to the further hydr^ lysis resulting in the for¬ 
mation of a polynuclear species’3 having hydroxo 
bridges (III). 

The following mechanism has been shown for 
Fe(III)--OX system as representative: 


567 

Al(m)-NTA-OXIMALN 

Jn the systems Al(JII)-NTA-OX (curve y Fig. 1 
as representative)/MALN inflection at /w == 3,, is 
observed, which may be ascribed to the formation of 
1:1:1 Al(ni)-NTA-OX/MALN ternary species. 
The slopy nature of the curve indicates the hydrolytci 
behaviour. 

The formation of the ternary species may be further 
supported by (i) the lowering of the pH, (ii) non-forma¬ 
tion of the solid phase and (iii) significant colour 
changes in the case of Fe(UJ) systems. . 

The order of stabilities as observed in the terms of 
the metal ions and the dicarboxylic acids are: 

(i) Fe (III) > Al(III) 

(ii) MALN > OX 

The trend in the case of dicarboxylic acids may be 
attributed to the increasing basicity. 


COOH 

r COO-. 

.OH- 1 


r COO-. 

/OH- -| 

j -b Fe3+ -b 3-5 0H-->-^ 

COOH 

1 > 
COO-'^ 

pg3-t- / 

OH- 

(I) J 


1 ) 
coo-/ 

>Fe3:/ 

^OH.. 

(ID 


1*5 OH-” 


COO- 


COO 




OH- OH- 

1 ,OH-. 1 /OOC 

Fe3f ^ \ Fe»+ <" | 

1 1 ^OOC 

OH- OH- 

(III) 


[EDT^4- . Fe3+ • 0X2-] 


y EDTA-t- 

!» 


Fe3+ 


A mniFedin-EDTA-OXl MALN 
In the case of systems A1(III)-EDTA-0X (curve 
V Fig. 1 as representative)/lVIALN and Fe(in)- 
EDTA-OX (curve x Fig. 2 as representative)/MALN 
inflection at m = 4, may be attributed to the forma¬ 
tion of 1:1:1 AI(IlI)/Fe(ni)-EDTA-OX/MALN 
species by the simultaneous addition of both the 
ligands to the metal ion. 

Another inflection at m 5 in the case of systems 
involving aluminium ion, may be ascribed to the 
probable disproportionation of the initially formed 
ternary species as represented below: 

[EDTA^- • A13+ . 0X2-] f [EDTA4- • A13 ' • (OH")] 
+ i [A13+ • (0X2”)3] ~h EDTA4- 
In the case of systems involving iron ion, the ini¬ 
tially formed ternary species, however, appears to 
disproportionate resulting in the formation of a 
polynuclear species. 

The mechanism can be illustrated as shown below 
as in the case of Fe(iii)-EDTA-OX as .representative: 
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COMPLEXES OF 4-AMINOANTIPYRINE WITH LANTHANIDE THIOCYANATES 

[C. G. R. NATR AND JACOB CHACKO^'' 

Department of Chemistry, University of Kerala, Trivandrum 695 001 

Abstract 

Complexes of lanthanide thiocyanates with 4-amino antipyrine have been synthesized for 
the first time. Unlike other lanthanide complexes, these complexes are quite noVcl in that the 
lanthanide ions themselves fall into two groups (the lighter ones and the heavier ones) as regards 
their coordinating ability. The complexes have been characterized using various physico-chemical 
techniques such as conductivity measurements, infrared spectroscopy, and thermal analysis (TG 
DTG and DTA). 


Introduction 

In earlier communications, we have reported on the 
* preparation and characterization of complexes of 
4 -aminoantipyrine {aup) with lanthanide perchloratesi 
and nitrates^ with the compositions [Ln aap^ (Cl04)3 
and [Ln aap^ 0^03)3] respectively, (Ln = La, Pr, 
Nd, Sm, Gd, Dy or Y). Similar complexes of aap 
with lanthanide thiocyanates are being reported here. 

Experimental 

4-Aminoantipyrine used was of Analar grade (BDH). 
Lanthanide oxides (99-9%) obtained from M/s. Indian 
Rare Earths Ltd., Udyogamandal, Kerala, were used as 
such. Ammonium thiocyanate used was from 
E. Merck (Germany). All solvents used were puri¬ 
fied by standard methods^. 

Preparation of the complexes 

The lanthanide oxides were converted into the 
corresponding nitrates by the methods described 
earlier^. All the complexes were prepared by the 
general procedure given below. 

Lanthanide nitrate (Ig, 2-3 mmol) and aap (1*5 mmol) 
were separately dissolved in minimum amount of 
cold water (0-5° C) and then mixed together. Any 
precipitate formed was filtered off. To the clear solu¬ 
tion was added, dropwise, a cold (0-5° C) saturated 
solution of ammonium thiocyanate. The pasty mass 
which separated out was washed well with cold (0-5° 

♦Present address : Department of Marine Sciences, 
University of Cochin, Cochin 682 016, 


C) water. The mass was then dissolved in minimum 
amount of acetone and rcprecipitated by addition of 
benzene or petroleum ether. The solid thus obtained 
was dried in vacuum over phosphorus (V.) oxide. 

The lanthanide content was determined graviinctri- 
cally by the oxalate-oxide method^ and the thio¬ 
cyanate content by the Volhard’s procedure^ 

Thermogravimetric studies were carried out on a 
Perkin-Elmer TGS-1 Thermobalancc (healing rate: 
5°/min; atmosphere: static air; chart speed: 40 cm 
per hour). 

LR. spectra were run on a Perkin-Elmer; 237 i.r. 
spectrophotometer. KBr pellet technique was u.scd.* 
Conductance measurements were made at room tempe¬ 
rature (28 ±2°C) using a Philips GM 4249 conducti¬ 
vity bridge with dip type cell and Pt black electrode 
(cell constant = 0-7511 cnr i). 

Results and Discussion 

The complexes arc extremely hygroscopic, freely 
soluble in polar solvents and only sparingly soluble 
in non-polar solvents. The analytical data (Table jj 
suggest that they have the general formula Ln aap., 
(CNS)3 . 4H2O, ^ 

Thermogravimetric studies show that the complexes 
are stable upto 100° C. All the four water mole¬ 
cules are lost between 100 and 200° C. X-ray powder 
diffraction data of the ultimate thermal decomposition 
residues showed that they were Ln203 in the case of 
La, Nd, Sm, Gd, Dy and Y; Pr^Oij in the case of Pr, 
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Table I 

Analytical data of lanthanide aap thiocyanate complexes 


Found (%) 


Calculated (%) 


complex 

Metal 

Thiocyanate 

C 

H 

Metal 

Thiocyanate 

C 

H 

[La (aapb (CNS).,] 
4 H 2 O 

13*88 

17*00 

44*35 

4*70 

13*96 

17*47 

44*48 

4*73 

[l>r(aapX,(CNS)3] 

4 H 2 O 

13*94 

17*60 

44*38 

4*68 

14*14 

17*46 

44*36 

4*71 

[Nd (aap)3(CNS)3] 
4 H 2 O 

14*19 

17*59 

43*00 

4*72 

14*43 

17*40 

43*20 

4*70 

[Sm (aap )3 (CNS) 3 ] 
4 H 2 O 

14*84 

17*15 

42*79 

4*63 

14*94 

17*30 

42*96 

4*67 

[Gd (aap )3 (CNS) 3 ] 
4 H 2 O 

15*60 

17*35 

42*69 

4*60 

15*49 

17*14 

42*66 

4*64 

[Dy(aap) 3 (CNS) 3 ] 

4 H 2 O 

15*70 

16*86 

42*50 

4*65 

15*97 

17*10 

42*46 

4*62 

[Y (aap )3 (CNS),] 
4 H 2 O 

9*45 

18*25 

45*71 

4*85 

9*41 

18*42 

45*74 

4*97 


The compounds show non-elecl roly tic behaviour in 
nitrobenzene. However, they are roughly I : 1 
electrolytes in acetonitrile and met! anol, which may bo 
due to the partial dissociation, induced by the polar 
solvents. All the complexes (except those of La and Y 
were found to be paramagnetic. 

The chief i.r. bands and their assignments are 
presented in Table H. The "'(C O) frequency in the 
free ligand occurs at ^ 1650cni"* with a shoulder at 
1690 cnrL In all the complexes ti.is band under¬ 
goes a shift and is found at 1620 cm h This indicates 
coordination through the carbonyl oxygen. 

The frequency occurs as medium intense 

bands at 3490 and 3380 cm.-i in the spectrum of the 
free ligand. It is here that a significant difference is 
observed between the lighter lanthanides on the one 
hand and the heavier ones (and Y) on the other, in 
the spectra of La, Pr, Nd and Sm complexes, fhese 
two bands merge together, and along with the 0-H 
stretching vibration, it appears as a very broad, medium 
intense band with maximum at 3400 cm~L However, 
in the case of the Gd, Dy and Y complexes, the broad 
medium, intense band has its maximum at 3200 cm • 
with a shoulder at 3400 cm“t and extending upto 
3600 cm-i. This shoulder is attributed to the ^(0-H) 
vibration. The considerable shift of the N-H band 
(from 3490-3380 enr^ to 3200 cm”') indicates co-ordi¬ 
nation of the amino-N to the metal atom. Similar 
shifts have been observed in other cases of amino-N 
coordination^. In the spectra of lighter lantha¬ 
nides (La, Pr, Nd, Sm), the N~H region does not 


practically undergo any chr.nge on complexation; it is 
therefore inferred that in these complexes the amino 
group is not participating in coordination. 

The ^(0-H) and ^(C = 0) overlap and occur as a 
single band at ^I620cm~' in all the complexes. As 
the ligand has bands in the 880-650 cm”' region, it is 
difficult to locate any bands due to coordinated water" 
and as such no conclusion is drawn regarding the 
nature of binding of the four water molecules. 

In the lanthanide aap thiocyanate complexes, the 
C-N stretching vibration occurs as a very strong 
band at 2100-2110cm"'. A comparison with ^(C-N) 
of complexes, in which N-bonding has been proved 
by X-ray analysis, such as BaZn (NCS) 4 ^ [^(C-N) at 
2101 cni"'J indicates N-bcnding in the present com¬ 
plexes also. On the basis of earlier assignments 
regarding the nature of bonding of the thiocyanate 
\on\2 ,13 it may tentatively be suggested that the bond¬ 
ing in lanthanide aap thiocyanates is Ln -NCS. 

Assuming that the water molecules do not play any 
significant role in coordination, it may be concluded 
that in the aap complexes of lanthanide thiocyanates, 
the lighter lanthanides (La, Pr, Nd and Sm) show a 
ligancy of 6 and the heavier lanthanides (Gd and Dy) 
and Y show a ligancy of 9. Amino-N coordination 
was not observed in the aap complexes of the lantha¬ 
nide nitrates or perchlorates. The exceptional beha¬ 
viour in the case of the aap complexes of Gd, Dy and 
y thiocyanates could be rationalised by two considera¬ 
tions: (i) the stronger complex-forming tendencies 
of Gd, Dy and Y ions which would induce the ligand 
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Table II 


Infrared frequencies of aap and its lanthanide thiocyanate complexes 


aap (L) 

(LaLaYO 

(PrLjY'j) 

(NdLjYj') (SmLsYjO (GdLjYjO (DyLsYj') (YL 3 Y 3 ') 

Tentative 


4 H 2 O 

4 H 2 O 

4 H 2 O 

4 H 2 O 

4 H 2 O 

4 H 20 

4 H 2 O 

assignments 

3490m 









3380m 

3400m 

3400111 

3400m 

3400m 

3400sh 

3400sh 

3400sh 

^(N“H) of amino group 


(br) 

(br) 

(br) 

(br) 










3200m 

3200m 

3200m 







(br) 

(br) 

(br) 



2110VS 

2100vs 

2100VS 

2100VS 

2100VS 

2100VS 

2I0()vs 

^(C“N) of thiocyanate 









group 

1690sh 









I650vs 

1630vs 

1620vs 

1620vs 

1620vs 

l620vs 

1620VS 

1620vs 

^C 0) 

1600vs 

1590VS 

1580vs 

1580VS 

1580VS 

1580VS 

I580vs 

1580V.S 

Pyrazolone ring 









stretching 

1510s 

1505m 

1500ni 

1500m 

1500s 

1500s 

1500s 

1500m 

Ring stretching 

1460m 

1480w 

I460w 

1460w 

1460w 

1460w 

1460w 

1460w 

of 5-mcmbered 


1405W 

1400w 

1390w 

1400m 

1400m 

1400m 

1390s 

ring phenyl ring 

1360s 

1340m 

1330m 

1320m 

1330m 

1330m 

1330ni 

1330m 

^(CHj) 

1290m 









1240m 









1210m 









775s 

780s 

775s 

780s 

780s 

780s 

780s 

775s 

) of monos libs ti- 

720m 

710s 

705s 

705s 

705s 

705s 

705s 

705s 

lutcd benzene 


(out of plane) 


vs = very strong; s == strong; m = medium; w ~ weak; sh shoulder, L - aap; Y' CNS. 


to utilize its second donor site at the amino-N and 
(ii) the smaller size and the linear shape of the thio¬ 
cyanate ligand which would provide no steric hindrance 
to counteract the above tendency, unlike in the case 
of the bulkier nitrate and perchlorate ligands. Varia¬ 
tions of coordination number in lanthanide complexes 
are largely decided by the spatial accommodation of 
the ligands rather than by their bonding characteristics 
and exhibition of higher coordination is the rule and 
not the exception for many lanthanide complexes^5. 

Acknowledgements 

Our thanks are due to the Space Science and 
Technology Centre, Thumba, Trivandrum, for the 
spectra and to the Council Scientific and Industrial 
Research (India) for the award of a Post Doctoral 
Fellowship to one of us (J. C.h 


1 . Jacob Chacko, Prabhakaran, C. P. and Nair, 

C. G. R., Indian J. Chem., 1975, 13, 411. 

2 . - and y. Inorg. NucL Chem., 1976, 38, 
1555. 

3. Weissberger, A., Proskauer, P. S., Riddick, 

J. A. and Troops, E., Organic Solvents, Inter¬ 
science, New York, 1956, Vol. VII. 


4. KollholT, 1. M. and Hiving, P. j., Treatise tui 

Analytical Clictnisfry, Inlerscicncc, New York, 
1963, Part 11, Vol’ 8, 

5. Vogel, A. H, // Textbook of Quaiitifaiivc hr 

organic Analysis, 3rd cd., John Wiley, Ncv. 
York, 1963. 

6. Morris, M. L. and Busch, D. H., J. Am, Char, 

Soc., 1960, f.2, 1521. 

7. Gamo, 1., Bull. Clwm. Soc., Japan, 1961, 34, 

760, 765, 1430, 1433. 

8. Lindquist, I., Acta Cryst., 1957, 10, 176. 

9. Sabatini, A. and Bcrtini, I., frwrg. Chem., 

4, 1665. 

10. Lewis, J., Nyholm, R. S. and Smith, P. \V., J, 

Chem. Soc., 1961, p. 4590. 

11. Jones, L, PH, ./. Chem. Pliys,, 1958, 28, 1234. 

12. Ahrland, S., Chatt, J. and Davies, N. R., Qum 

Rev., 1958, 12, 205. 

13. Mitchel, P. C. H. and Williams, R. J. P., J. ChvF. 

Soc., 1960, p. 1912. 

14. Pearson, R. G., J. Am. Chem. Soc., 1963, 

3533; J. Chem. Ed., 1968, 45, 532. 

15. Bagnall, K. W. (ed.), MTR International Revk 

of Science, Butterworths, London, 197 
Vol. 7, 




Voi. 47, No. 16 ] 
A^g. 20, 1978 J 


BRUNNER’S GLANDS IN SOME INDIAN BATS 


571 


S. A. BHIDE 

Department of Zoology', Instittiie of Science, Nagpur 


Abstract 

The structure, distribution and some aspects of mucin histodbemistrjy of the Brunner’s 
glands of one megachiropteran and four milcrodhiropteran species are described. Whereas the 
Brunner’s glands are present throughout the pylorus and the proximal part of the duodenam 
in the fruit eating Megadhiroptcra, these glands are confined to a small proximal region on the 
duodenal side of the pyloriq sphincfer in the inseaivorous and carnivorous Microchiroptera. 
Further, the Brunner’s glands in all the speaies contain neutral mucins. 


Introduction 

PARLIER workers^-s have reported that the glands 
^ of Brunner are confined to the submucosa of 
the duodenum and that their ducts penetrate the 
muSGularis mucosae and empty into the crypts of 
lieberkuhn. Krouse-i''-> has demonstrated that these 
glands are conlined to the distal stomach of mono- 
tremes, and to the proximal duodenum in the majority 
of Australian marsupials. The Brunner’s glands have 
been reported to be present only in the region of the 
duodenum and as emptying into the crypts of Lieber¬ 
kuhn in several eutherian. f<'.rrasUi%(>^ Xhe cells of 
these glands and their secretory tubules, according to 
Krause"', failed to stain, with alcian blue either at 
pH 1-0 or at pH 2-5 but were PAS-positive thereby 
indicating that the mucin elaborated by them may be 
a neutral mucopolysaccharide. 

Amongst the bats the Brunner’s glands have 
received very little attention from workers. Forman''^ 
noted that these glands extend intO' the piylorus ol 
the stomach in the American fruit eating bats such 
as Artibeus Uturatus and A. palmar us and to a lesser 
extent in Sturnira lilium and Carollia persptcT'llata, 
He demonstrated that these glands reacted positively to 
alci^ blue in Artihem lUurktus and' Cor'ollta presspiMlata 
and positively to Hale’s colloidal iron and alcian blue 
in Sturnifa lilium and S. ludovid thereby indicating 
the presence of acid mucopolysaccharides in these 
animals. He also showed that with the PAS staining 
procedure these glands reac ed weakly in Rhyneho. 
snycteri, Rlecotus and Pizon\yx, moderately in 
Artibeus and Sturnira and intenseliy in, the other 
rpedes he s'udied. 

From the foregoing it is evident that there arc 
considerable differences in the location, extent of 
development and physiological properties, as indicated 
by histochemioal reactions, of the Brunner s glands 
among the different mammals. The present report is 
the first on the Brunner’s glands of Indian bats and 
embodies descriptions of these glands in five species 


of bats belonging to different families and possessing 
different dietary, habits. 

Material and Methods 

The Brunner’s glands of the following bats are 
studied : Pteropus gigaut-eus glganteus (Pteropidae; 
exclusively. frugivorous), Taphozous longimanus 
(Emballonuridae; feeds on' hard bodied insects like 
beetles), Megaiertna lyra lyra (Megadermatidae; 
exclusively, carnivorous feeding on small vertebrates), 
Hipposideros speor/s (Hipposiidendae) and Mini op- 
terns schreihersii (Vespertilionidae). The latter two 
species feed on soft bodied insects such as mosquitoes, 
flies, butterflies and mO'ths. 

The emptiy stomach and the duodenum of the above 
mentioned species were dissected out and fixed in 
neutral formalin or Rossman’s fixative. Paraffin' embed¬ 
ded tissues were stained for routine histological exami¬ 
nation by Ehrlich’s haematoxylin! and eosin. Selected 
sections were stained in the following ways for histo- 
chemical examination: periodic acid-Schiff (PAS) 
with or without prior salivarly digestion, alcian blue 
(AB) pH 1-0, AB (pH 2*5), AB (pH 1-0)-PAS, 
AB (pH 2*5)-PAS, Colloidal iron-PAS. All these 
rcfhniqucs are as given by Pearse^^. 

Observations and Discussion 

The extent of development, the location and the 
structure of the Brunner’s glands vaFy among the 
different species studied here. Whereas these glands 
arc present throughout the pylorus (Fig. 1) as well 
as to some extent along the duodenum (Fig. 2), they 
are present only on the duodenal surface of the pyloric 
sphincter and extend tO' a very, short distance along, 
the duodenum in all the other species studied hsre. 
The acini of these glands in Taphozous longimcmus 
(Fig. 4) and Hipposideros speoris (Fig. 5) are in 
the form of large lobes which are cpmpaaly arranged 
in the submucosa. The glands of Miniopterus schrei- 
hersii (Fig. 6) occur in the form of small lobules 
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separated bjV distinct connective tissue septa. The major tion. A few acini in this species oocur intersperse] 

pan of the Brunner's ,glands in iWeguderma lyra lyra between patches of lymphoid tissue. The glands empty 

(Fig. 3) are concentrated in the term of a ring at directly into the bases of the cr'ypts of Lieberkuhn in 

compactly arranged acini at the gastm-duodenal junc- all the micro.hiropteran species examined heie, and by ^ 



Figs. 1-6. Fig. 1. Parr of the section through the niuccsa of the pyloric region of the stomach ol 
Pterop/{s. Note ^the Brunner’s glands (arrow) in the mucosa which stain intcnsel'. The pyb ric glands 

ariowhead; give a vei/ intense reaction, (PAS), X 100. Fig. 2. Part of the transverse section! through the 

duodenum of Fteropus to show the Brunners glands (arrow) in the submucosa, (PAS), X 56. Fig. 3. 

Longitudinal section through the gastro'-diiodenal junction of AiegaderniOi, Note the ver?y intensely 
stained Brunners glands^ (arrow) along the pyloric sphincter (arrowhead), (PAS), 'X 44 Fig. 4. Part 
I longitudinal seaion of the gastro-duodenal juneden of Taphozom. Note the acinii of the Brunner's 

glands (arrowlying on the duodenal side of the pylorid sphincter (arrowhead), (H.E), X lOO. 

big. 5.^ Longitudinal section through tlie gastro-duodenal ju^naion of Hipposideras. Note that the 

Brunners glands (arrow) are on the duodenal side of the sphincter (arrowhead), (PAS), X 64. Fig. 6. Part 
of the longitudinal section* through the gastro-duodenal junction of Miniopterm. The acini of the Brunner's 
glands (arrow) oqcur in the form ot lobules separated by connwive tissue septa (PAS) X 100 
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wajy of small dum while open Into the bases of the 
cfyprs of Licberkuhn in the duodenal region and between 
the gastric glands in the pyloric region in the frugivo- 
tons megachiropteran speQes-Pieropm. 

Histochemical analysis reveals that the Brunners 
glands are intensely PAS-positive in. Pteropm and 
very intensely PAS-positive in the other species. The 
intensity of the reaction was not altered by prior 
salivary digestion. Further, except for a few isolated 
cells of the Brunner’s glands of Pteropus the glands 
in all the species gave a negative reaction to AB at 
pH 1‘0 and at pPI 2-5 and ccdlovidal iron. In seque •• 
tial staining procedures the glands took only PAS 
stain. These reactions indicate that the Brunner’s glands 
in all the species contain neutral mucins and that a fev 
isolated cells of the Brunner’s glands of Pteropus 
contain traces of acidic mucins. 

The present studies have, therefore, revealed that 
there are marked differences in the distribution of the 
Brunner’s glands beev'een the Megachiroprera and the 
Micro'dhiroptera. While there is an extensive deve¬ 
lopment Off the Brunner’s glanjds in the Megachiroptera, 
in which they are present not oajy on the duodenal 
side of the sphincter but also' along the entire length of 
the pyloric region of the stomadh, these glands are 
restricted to a small segment of the duodenum distal 
to the pyloric sphincter in all the micro:hiropteran 
species. 

On comparing the present observations with tho.se 
of earlier workers two interesting facts become evident. 
First, the distribution and the extent of development 
of the Brunner’s glarids differ in different bats. Secondly, 
the Brunner’s glands are consistentlly extehsivdy 
developed and occur also in the pyloric region of 
the stomach in the fruit eating bats—^both Mega¬ 


chiroptera and the Phyllostomatidae among the Micro- 
chiroptcra. 

From a ]:)hysi()j<.)gical point ot view rhc.se gla.ncl.s 
have been reported to help in ncutraliying rlu* acifl 
material coming from tlie stomach and thus prevent 
any damage to the mnco.sal lining of the diioclen'um^i. 
Evidently, the greater development and the more 
extensive distribution of the Brunner’s glands in the 
frugivorous bats is an adaptation to meet the demands 
:or neutralizing the possible excess arid produced in 
the stomach of frugivorous bats which normally con¬ 
sume a large bulk of food during each feeding. The 
present state of our knowledge does nbt encourage us 
to attribute any enzyme action, to the sedretions of 
the Brunner’s glands although this cannot be altogether 
ruled out. 
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LETTERS TO THE EDITOR 


OCCURRENCE OF NIGHT SPORADIC-E (Es) IN 
RELATION TO GEOMAGNETIC STORMS 

The morphological characteristics of night sporadic--E 
(Es) in the equatorial region have been studied by 
several workersfor stations in the American, African 
and Asian Zones, which brought to light the existence 
of a definite longitudinal effect in the occurrence and 
characteristics of night sporadic-E. However, not 
much information exists in literature as to the res¬ 
ponse of the occurrence of night Es to enhanced 
geomagnetic activity in particular, its behaviour during 
geomagnetic storms. The only available informa¬ 
tion on this aspect is the work of Awe^ which showed 
that at Ibadan, in the African Zone, there is no signi¬ 
ficant difference in the occurrence of night Es during 
magnetically quiet and disturbed days. We have 
therefore attempted a study of the occurrence charac¬ 
teristics of night Es at Kodaikanal (10-0° N, 77'5°E, 
dip S-S'^N) during geomagnetic storms, the results of 
which comprise this brief communication. The study 
covers periods of both low sunspot activity (January 
1964-December 1965) and high sunspot activity 
(January 1968-December 1969). This is done to infer 
the influence, if any, of the phase of the sunspot cycle 
on the response of night Es to geomagnetic storms. 
Quarter hourly ionogram data at Kodaikanal has 
been carefully examined to evaluate th^ occurrence of 
night Es for seven nights around each of a total of 
38 SC type geomagnetic storms that occurred during 
the four year period under consideration. Out of 
these 38 storms, 21 correspond to low sunspot activity 
conditions and 17 to high sunspot activity conditions. 

In Fig. 1 are shown the time histories of the per¬ 
centage occurrence of night Es (defined as the percen¬ 
tage of the number of ionogram frames exhibiting the 
presence of Es to the total number of ionogram frames 
available for a particular night) for seven nights around 
each of the 38 storms studied. The times of the storm 
sudden commencement (SSC) in U.T. and the severity 
of the storms are also indicated in the figure. It can 
clearly be seen from Fig. 1 that, in a majority of the 
storms, there is a definite trend of an increase in the 
occurrence of night Es of appreciable magnitude with 
in 0-3 days of the initiation of the storm. This beha¬ 
viour of night Es at Kodaikanal during geomagnetic 
storms appers to be indepedent of the phase of the 
sunspot cycle {hence the severity of the storm) as the 
increase in occurrence is noticed during low sunspot 
activity as well as high sunspot activity condition. Exa¬ 
mination of the relevant La Cour normal run magnetp. 


KODAi K anal 



Fig. 1. Variation of the percentage occurrence of 
night Es at Kodaikanal with storm time for 38 storms 
that ocdorred duhing the pex5od<s : Jamiaiy 1964- 
Decjbmber 1965 ; January 1968-December 1969. Also 
indicated in the diagram are the rimes of the storm 
sudden commencement (SSC) in U.T. and the severity 
oif the storms (m, ms and s). 

gram data at Kodaikanal showed that the noticed 
increase in the occurrence of night Es is not asso¬ 
ciated with any significant changes in the horizontal 
component of the earth’s magnetic field. In a recent 
study we have noticed that at Kodaikanal, night Es 
manifests not only in the well known flat and now 
blaketing type (Esf) of configuration but also in two 
other configurations, blanketing type (Esb) and multiple 
layered type. A study of the ionogram data showed 
that there is no preferential occurrence of any parti¬ 
cular type of Es configuration during storm conditions. 
Similarly, there is no indication of any significant 
change in the values of fb Es (which represents the 
maximum ionization density in the Es layer) during 
storm conditions compared to pre-storm conditions. 

The present study thus indicates a positive response 
of the occurrence of night Es at Kodaikanal to geo¬ 
magnetic storms, although the nature and characteristics 
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of the Es configuration do not appear to change signi¬ 
ficantly. very recently;, Batista and Abdu^ reported 
evidence of a significant enhancement of layer para¬ 
meters: f^E^ and f^E^ at Cachocira Paulista (22*6°S, 
45 * 0° W), located near the center of the Brazilian 
Geomagnetic Anomaly, within 1-3 days after the 
initiation of geomagnetic storms of moderate inten¬ 
sity. It is known from satellite observations that 
protons in the energy range 10-1000 key exist in the 
equatorial region above 400 km and that their flux 
gets enhanced significantly during geomagnetic storms^’"'^. 
Recent calculations have shown that the extra ioniza¬ 
tion due to the precipitation of these energetic protons 
in the equatorial region will be significant at E-region 
altitudes during geomagnetic storm conditions^. The 
results obtained here therefore suggest a possible role 
of charged particle precipitation in the behaviour of 
night Es at equatorial latitudes, following geo-magnetic 
disturbances. The present investigation also suggests 
the need for further studies of this type at stations in 
other longitude zones (American and African) to 
obtain a detailed picture of the behaviour of night Es 
during geomagnetic storms. 

Indian Institute of Astrophysics, J. Hanumath Sastr[. 
Kodaikanal 624 103, B. S. Murthy. 

February 11, 1978. K. Sasidharan. 
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CRYSTAL STRUCTURE OF ZnSc,04 

A Survey of literature on binary spinels showed that no 
work has been d- ne on this compound. The ionic 
radiii of both cations lie well within the ranged of 
spinel formation. Thus it could be expected that 
the compound would crystallize in a spinel structure. 

ZnSc 204 was prepared by intimately mixing the 
composite oxides of AR grade in equimolecular 
proportions. The mixture was heated in a platinum 
boat in an electrical furnace at 1200° C for 80 hours. 
The compound was cooled slowly at the rate of 100° C 
per hour. 

The formation of the above compound was checked 
by X-ray diffractometer using filtered copper radia¬ 


tion. Absence of lines due to the parent oxides showed 
the formation of a new compound. All the lines 
could be indexed for single phase. The crystallo¬ 
graphic results are shown in Table I. 


Table I 

X-ray crystallographic data of ZnSc^O^ 


‘ d ’ observed 

(in A) 

‘d’ calculated 

(in A) 

h 

k 

/ 

1-945 

1-946 

4 

1 

0 

F548 

1-538 

4 

4 

0 

1-456 

1-453 

4 

4 

2 

1-344 

1-339 

3 

3 

5 

1-321 

l-3i3 

6 

2 

2 

1-208 

1*219 

1 

1 

1 

1-135 

M36 

5 

5 

3 

1-105 

M05 

0 

0 

8 

0-9717 

0-9731 

8 

4 

0 

0-9663 

0*9640 

5 

3 

7 

0-9475 

0*9505 

8 

4 

2 

0-95il 

0*9337 

6 

4 

6 


The crystallographic data show that the unit cell 
is tetragonal with a and c equal to 8'70 ± 0*01 and 
8*84 ±0*01 A respectively. All the observed reflec¬ 
tions show that the compound has Hausmanite struc¬ 
ture*^ (distorted spinel space group I4i/amd.) In the 
present case both the cations Zn+2 and Sc+3 have 
spherical symmetry, i.e., they are non-Jahn Teller ions. 
The observed non-cubic symmetry is difficult to under¬ 
stand because the compound does not contain any 
distortive ion. 

The observed symmetry {c > a) may be due to 
slightly greater electronegativity differennceS*® between 
Sc+3 and 0"2 ions and this causes localized small 
distortions in the coordination polyhedra, which in 
effect reflects in the bulk symmetry of the compound. 
For this reason the degree of distortion {eja —1) 
is very small (00-016). 

Department of Chemistry D. M. Dharmadhikari. 

and Physics, D. K. Kulkarni. 

Institute of Science, V. V. Deshpande. 

Nagpur, India, January 18, 1978. 
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SYNTHESIS OF UNSYMMETRICAL BIFLAVONE 

The Uilmarm condensation between 2-hydroxy-4, 
6 -dimethyoxy 34odoacetoplienone and 2, 4 -dibenzoy- 
ioxy-3-iodoacetophenone yields a mixture of 2 -b.ydroxy- 
4, 6-dimethoxy"2', 4'-dibenzoyloxy-3, 3'-diacetyl- 
biphenyl (1: a}, 2, 2'-dihydroxy-4, 4\ 6 , 6 '-tetra- 
methoxy-3, 3'-diacetylbiphenyl (1 : b) and 2 , 2\ 6 , 
6'-tetrabenzayIoxy-3, 3'-diacetylbiphenyl (1: c). Com¬ 
pound 1 : a on condensation with, benzoic anhydride 
and sodium benzoate followed by hydrolysis affords 
the unsymmetrical biflavone ( 2 ). 

Several symmetrical biflavones have so far been 
synthesised by the simple or crossed Ullmann reaction 
of the appropriate iodoflavones^-^, the dehydrogena- 
tion'*'"^ and alkaline hydrogen peroxide oxidation’ of the 
corresponding bichalcone, double Baker-Venkataraman 
transformation of the biphenyl derivatives®’'® followed 
by ring closure and the oxidative coupling of the 
suitable flavone^®. By Allan-Robinson condensation, 
t.he biflavone^^ linked through a methyienedioxy group 
has been synthesised. Symmetrical biflavans have 
been synthesised by the reductive djmerizaticn of tl e 
flavones’-^. In the present commimication, we wish 
to report our observations on the approach to the 
synthesis of the unsymmetrical biflavone ( 2 ) from 
the biphenyl derivative ( 1 : a). 

The monoiodination of xanthoxylin gave 2 -hydroxy-4, 
6-dimethoxy-3-iodoacetophencne^^. Monoiodinaticn of 
res acetophenone gave 2, 4-dihydro xy-3-icdoaceto- 
phenone which on benzoylation gave, the dibenzoate^. 
These two iodo derivatives on reaction with ccpper 
bronze at 280^^ gave a mixture of 2-hydroxy-4, 6 - 
dimethoxy-2', 4hdibenzoyloxy-3, 3'-dacetyibiphenyl- 
(1: aX 2, 2'-dihydroxy-4, 4' 6 , 6'-tetramethoxy-3, 3', 
diacetyibiphenyl® (1 : b) and 2 , 2\ 6 , bhetrabenzoyloxy-S, 
3'-diecetylbiphenyl (1 : c). 

Compound (1 : a> was separated from the mixture 
by dissolving in acetone-water (7 : 3) mixture in which 
compounds 1: b and 1 : c are insoluble. The IR 
spectrum of compound (1: cl) has' bands at 2950- 
3100 (chelated OH), 1690 and 1630 cm-i (C=0). 
Condensation of the compound 1 : a with benzoic 
anhydride and sodium benzoate, followed by hydro¬ 
lysis gave 1-5, I-7-dimethoxy-II-hydroxy- [l- 8 , II- 8 ] 
biflavone (2). Its IR spectrum has bands at 3460 
(OH) and 1645 cm-i (C~0). In the mass spectrum 
of the biflavone. ( 2 ) showed a molecular ion at mass 
518 having elemental composition C 32 H 22 O 7 . The 
general fragmentation pattern was typical of a C~C 
linked bifliavone^^’^®. 

Experimental 

(^) l-Ifydroxy-A, 6-dimethoxy-o\ 4'-dibeft2oyloxy’-3^ 
3'-diacetylbiphenyl (!:«): A mixture of 2 -hydroxy- 
3-iodo-4, 6 -dimsthox> acetophenone (6-4 g), 2, 


4-dibenzoyIoxy-3-iodoacetc-pheoncne (9*7 g), coppei 
bronze (30 g) in dimethyl-formamide (150 ml) wa? 
refluxed in a metal bath for 4 hours, filtered hot 
and washed with 20 ml of the solvent. Water (200 ml) 
was added to the combined filtrate. The precipitate 
was filtered and disolved in acetone-water (140:60). 
The insoluble portion is a mixture of compounds 
1 : b and 1 : c. The acetone-water (7:3) dissolved 
portion is precipitated by the addition of water. 
Compound 1 : a was crystallised from water-acetone 
(2:1) m.ixture as colourless needles, m,p. 206° C. 
(Found C, 69-5; H, 4*5; MoL wt. by mass 
spectrometry, 554; C 32 H 2 oOn requires: C, 69*3; 
H, 4-65%; MoL wt. 554). 







ft 

0^: ow OBi 

OH 


OHf o 



H OiJl. 


(B) 1-5, l-7-DimethoxyAl-7- Hydroxy [1-8, II- 8 ] 
biflavone ( 2 ): A mixture of 2“hydroxy-4, 6 -dimethox>- 2 ', 
4'-dibenzoyloxy-3, 3'-diacetylbiphenyI (5 g), benzoic 
anliydride (40 g) and sodium benzoate (7 g) was heated 
at 180-185° C for 4 hours and after cooling, alcohol 
(150 ml) was added and the m-ixture was boiled during 
the gradual addition cf potassium- hydroxide (!8 g 
dissolved in 150 ml of water) and then refluxed for 
about 20 minutes. After removal of greater part of 
alcohol by distillation, the residue was dissolved in 
water. The filtered solutio.n was saturated with c^rten 
dioxide and the precipitated biflavone ( 2 ) was filtered 
and recrystallised from dilute alcohol as yellow needles, 
m.p. 219-220° C. (Found C, 73*85; H 4*15; OMe, 
11*7; Mol. wt. by mass spectrometry, 518; C 32 H 22 O 7 
requires C, 74*00; H, 4*25; 2 OMe, 11*95%, MoL 
wt. 518). 

The authors are thankful to Dr. (Mrs.) Krishna 
Misra for the helpful discussions and to Miss T. Suseela 
for her conscientious efforts in preparing this manu¬ 
script. One of the authors (P. G.) is grateful to the 
C.S.I.R., New Delhi, for financial support. 
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SOME NEW HYDROXY SANDAKACOPINUR- 

15-ENES FROM PREMNA LATIFOLIA ROXB. 

We report in this communication the isolation and 
constitution of four diterpene alcohols from the root- 
bark of Premna latifolia Roxb. (Verbenaceae). The 
residues obtained from /z-hexane extracts were 
chromatographed over silica gel, after removal of 
latex, when the four compounds A, B, C and D 
separated out and their properties are recorded below. 
All these compounds gave red Liebermann-Burchard 
test. 

Compound-A appeared as colourless needles from 
/z-hexane, m.p. 42-43° (C 20 H 34 O; m/c M ' , 290), [a]^ 
— 6 * 6 ° {c, 1-0, CHCI 3 ); no absorption in the U.V. 
above 200 nm; I.R. cm-t 3620 (—OH). 

3090, 1820, 1640 and 910 (vinyl), 1390, 1370 (gem 
dimethyl) and NMR (XL-100 spectrum) CCI 4 
(<5) 0*85 (s, 6 H, two /-CH 3 "), 0*97 (s, 3H, /-CH 3 ), 
1-19 (s, 3H, /-CH 3 ) and an ABX pattern characteristic 
of vinyl group (4-73, dd, J ~ 10*5, 1 -5 Hz, IH ; 4-77, 
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dd, J =-- 17-5, 1-5 Hz, IH and 5-63, dd, J = 17-5, 
10-5 Hz, IH). The presence of five terminal pendant 
groups, viz., four r-methyls and a vinyl group, besides 
its molecular formula suggest a pimarane, rosane or 
cassane type structure for compound~A. A survey 
of literature reveals that these characteristics are in 
agreement with those recorded for sandaracopimar-15-- 
en- 8 ^-oI ( 1 ) which was isolated by Corbett et al.^ 
from Dacrydium colensoi and Bohlmann et al.'^->'^ 
from Garideum pinnatijiduni DC., G. bipinnatum Less., 
Osteospermum friicticosum (L.) Norl., O. junceum 
Berg., O. corynibosiiin and O. rotimdifoHuni. 

Conipound-B crystallised from /z-hexane as colour¬ 
less needles, m.p. 204-206° (C 20 H 32 O 2 ; m/e M 304), 
[“li? —5-5° {c, 1-0, pyridine); no absorption in 

the U.V. above 200 nm ; I.R. v cm"^ 

max 

3370 (-OH), 3C80, 1820, 1635 and 915 (vinyl), 
1698 (six membered ketone) and 1375, 1395 (gem 
dimethyl) and ^H NMR (XL-100 spectrum) CCI 4 {S) 
0-85 (s, 6 H, two t-CH 3 "), 1*22 (s, 3H, /-CH 3 ), 1-24 
(s, 3H, /-CH 3 ), an ABX pattern of vinyl (4-86, dd, 

J - 10-5, 1-5 Hz'^; IH ; 4-90, dd, J - 17*5, 1-5 Hz, 
IH and 5-76, dd, J - 17*5, 10-5 Hz, IH) and 2*08- 
2*47 (broad, 4H). It did not form a 2, 4-dinitro- 
phenylhydrazone, perhaps, the carbonyl is hindered. 
Further, it did not yield an acetate with Ac 20 /pyridine 
indicating that the hydroxyl is either hindered or ter¬ 
tiary. The presence of five terminal pendant groups, 
the molecular formula, besides the co-occurrence of 
1 indicates that it could well be considered as sandara- 
copimar 15-en-8/l-ol with a carbonyl function. 
The position of the carbonyl group could be esta¬ 
blished by dehydration using /?-toluenesuIphonic acid, 
when aliguid(C 2 oH 3 (, 0 ) was oblained, U.V. 

252 nm (log a, 3*92) indicating a, /i-unsaturated ketone 
further confirmed by I.R. V 1665 cm~i 

and absence of hydroxyl bands. It formed a 2, 4- 
dinitrophenylhydrazone, m.p. 155-157“° (C 2 (jH 3404 N 4 ). 
The iH NMR spectrum in CCI 4 showed no more 
olefinic protons besides the three vinylic hydrogens, 
thereby showing that the double bond formed was tetra- 
substituted and reasonably assumed to be The 

carbonyl function could then be present in 7, 11 or 
14 positions, and cut of these 11 position was 
preferred in order to account for a single proton signal 
at 2*73 (^'), dm, J = 13 Hz assignable '■^•2 to Cl-/^-H in 
this anhydro ketone, the constitution of which could be 
represented as sandaracopimar- 8 , 15-dien-ll-one (II b) 
and the starting keto alcohol is 8 /?-hydroxysandaraco- 
pimar 15-en-ll-one (IDz). Sodium borohydride reduc¬ 
tion of 11 a gave a diol (11 c), m.p. 158-162° (C 2 D 0 H 34 O 2 ), 
[a] so 4 - 21 * 6 ° (e, 1 * 0 , CHCI 3 ) which neither reacted 
periodic acid nor could be acetylated with AC 2 O/ 
pyridine and showed in NMR spectrum a single 
proton signal at 4*44(5, broad h^i 7 Hz assignable 
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to methine proton of -CHoH group, indicating that 
this hydrogen is equatorial and the hydroxyl ^-axial. 
This diol is considered to be a Cl 1 -epimer of sandara- 
copimar-15-en-8A IJa-dioI, described by Bohlmann 
etal^. 

The compound-C crystallised as colourless needles 
from w-hexane, m.p- 160' (C 2 rtH 3402 , ni/e M , 306) ; 

30 _ 15.2" (c, 2-5, CHCI 3 ) ; U.V. no absorp¬ 
tion above 200 nm ; I.R. v cni“^ 3635 
and 3480-3520 (hydroxyls), 3100, 1825, 1640 and 
915 (vinyl) 1395, 1375 (gem dimethyl) ; NMR 

(XL-100 spectrum) CCI 4 , 5, 0*85 (s, 6 H, two 
0*99 (s, 3H, /-CH 3 ), M7 (s, 3H, /-CH 3 ), 2*34 (ddm, 
j == 14, 4 Hz, IH), 3*24 (dd, J = 9,6 Hz, IH) and an 
ABX'pattern of vinyl (4*72, dd, J = 10*5, 1*5 Hz, 
IH: 4*77, dd, J = 17*5, 1*5 Hz, IH and 5*63, dd, 
J= 17*5, 10*5 Hz, IH). These data clearly suggest 
that compound-C also possesses sandaracopimar-15- 
en-8;5^I moiety. Hydrogenation over palladium 
catalyst gave a dihydro derivative, m.p. 154*5° 
CooHggOo). The second oxygen is present in sec. 
alcohol as a monoacetate, m.p. 108-111° (C 22 H 3 (. 02 , 
in b) and a ketone, m.p. 207-208° (C 22 H 32 O 2 , HI c) 
could be prepared. 



ICa : He ISra7 R» h 

IE b ■ RarAc TSTb; 


The methine proton of -CHOH in compound-C, 
which appeared at 3 *24 <5 was deshielded to 4*49 J, 
t, J = 7 Hz in its acetate and the of 15 Hz of 
this signal in either case indicate that it is axially 
oriented. The compound neither cleaved with periodic 
acid nor formed an acetonide and further dehydration 
of its ketone did not yield an a, y?-unsatured product. 
The splitting pattern of the methine signal, under 
these circumstances, suggests 1, 3 or 12 positions for 
the sec. hydroxyl. Sandaracopimar-15-en-8)^, 12/?- 
diol, which was described earlier by Bohlmann eta/.- 
differs from compound-C. Secondary hydroxyl in 
I-position was preferred in order to account for a 
single proton signal at 2*34^ which could well be 
assigned to 1 la-hydrogen. The paramagnetic effect 
of 1 1g-OH on 1 ^-H in this series of compounds has 
been amply justified by Bohlmann and coworkers^’®',^ 


Now in the present case, l/?-OH exens n similar effect 
on ila equatorial proton. Further, sandaraco]-)inKir- 
15-en-8)?, ll^-diol (He) has been described above 
and its 1 J« epimer was reported earlier** and 
these two compounds differ very much from compound (’ 
which may now be represented as sandaracoj^imar 
15-en-I/?, 8 /?~dioI (UI^/). 

The compound-D was obtained as colotirlcss needles 
from benzene, m.p. 198*5 200 ' (C\,„M 3 .j(),t, ny'c M\ 
322); [a]*Jo ■ 33*6'’ (c, 1*0, CHCI 3 ) ; U.V. mi 

absorption above 200 nm ; I.R. cm ^ 34KO 

3310 (hydroxyls), 3090, 1620, 910 (vinyl) and 1 .T>D, 
1380 (gem dimethyl) ; >H NMR (XI. 100 spectrum} 
CDCI 3 , /), 0*84 (s, 6 H, 2 • t CH 3 ), 1*04 (s, 311, 

/-CH 3 ), 1*20 (s, 3W, /-CH 3 ), 2-.M (m, IH), 3*39 (f, 
J - 7 Hz, IH), 3*42 (t, J 7 Hz, IH) and an ABX 
pattern characteristic of vinyl (4‘«Sf, dd, J 10, 
1,*5 Hz, IH ; 4-85, dd, .1 17*5, 1*5 U/, HI and 

5*74, dd, J - 17*5, 10 H/., IH). On hydrogenation 
over Adams calalysl it gave the diliydrotriol, m.p. 
208° (C 2 ,)H 3 ,jOg) ; and on acetylation a diacelate 
(IV Z>), m.p. 165-166' (CXiH ..i^Or,) in which the methine 
protons of -CHOAc appeared as triplets at 4“.55 and 
4*56^, 3 =7 Hz indicating an axial conliguralion, 
besides these signals could be taken as X pans 4 if AHX 
patterns. It could reasonably he assumed, in ihc 
light of the facts presented, (hat compound i> also 
belongs to sandaracopimar ■!5 en S/? ol scries with 
two additional hydroxyls. iTom a sluds of the 
spectral characteristics of the derivatives and also a 
keto-diol, m.p. 180 182' (C’o^M.^iO.O obtained as a 
minor product in oxidation using pyridine-chromium 
trioxide, the two secondary hydroxyls could be iciu.t- 
tively placed at 1 and 12 positions (IV o) ; fuiihct 
investigation is in progrc.ss to establish this. 

Fuller details will he published ciscwhcjc. 

The authors express their thanks to the ( SIK, 
New Delhi, for the awajxl of a Research I 
to T. N. 

Department of Chemistry, Cn. Bhumanwkaka Ram 
Andhra University, T . Namosiva Ram. 

Waltair 530 003, A.P., 

(India), January 5, 1978. 
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KINETICS OF THE ADDITION OF IODINE 
MONOCHLORIDE TO OLEFINS 

Addition of iodine monochloride (ICl) to carbon- 
carbon double bonds is a well-known reaction used 
as a lest for unsaturation, especially in oils and fats. 
Although the relative rates of ICI-addition to some 
olefins have been measured'’2 detailed kinetic investi¬ 
gations on this reaction have not been carried out so 
far; especially the Arrhenius parameters have not 
been evaluated. This reaction can be classified 
as a dipole-dipole reaction similar to other electro¬ 
philic reactions such as aromatic bromination by 
molecular bromine, aromatic chlorination by molecular 
chlorine, bromine-addition and chlorine-addition to 
olefins. For all these reactions, it has been theo¬ 
retically shown and experinientally proved that the 
Arrhenius activation energy is related to the electron- 
density at the reaction cent e-'"". In this communi¬ 
cation some significant results obtained in a kinetic 
study of ICi-addition to methyl acrylate and 
methylmethacrylate are reported. Anhydrous acetic 
acid and nitrobenzene were used as solvents. 

With equimolar initial concentrations of methyl¬ 
acrylate and ICl, the overall reaction obeyed the inte¬ 
grated third order rate equation \l(a — x)-= Ik^t 
-F I/r/ 2 , where a is the initial concentration of ICl 
and .V is the amount of ICi reacted in time /; 
that is plots of l/ia ~ x)^ against time (/) were linear 
and gave an intercept of \la- on the zero-time ordinate. 
Figure 1 shows typical plots for initial concentrations 





Fig. J. ICi-addition to methylacrylate in nitro¬ 
benzene at 50"'C. Plots showing overall third order 
kinetics for equimolar initial concentrations of methyl¬ 
acrylate and ICl; A, 5-00 x 10 "-M; B, 2-50 .n 
10-2, C, 1-25 V 10"2 M. 


of 5-00 X 10 - 2 , 2-50 >: lO'^ and 1-25 x 10-2 
The numerical figure near the last point on each 
gr.\ph shows the pexentage conversion forthat parti¬ 
cular kinetic run. The values of kz, the third order 
rate constant, evaluated from the slopes {2kz) of the 
straight lines are 0-75, 0-78 and 0*74 M -2 sec"', which 
are nearly constant. By adopting isolation and 
differential methods, the order in methyl acrylate was 
found to be one and the order in IC, to be two, which 
are in good agreement with the overall order being 
three. The same results regarding the order of the 
reaction were obtained for the reaction between methyl¬ 
methacrylate and ICl in nitrobenzene and acetic acid 
solvents. 

The rate constants (^ 3 ) for the methylacrylate-ICi 
reaction were evaluated accurately, by carrying out 
the runs in duplicate in nitrobenzene medium, at 20 % 

30', 40^, and 50° C. Using these kz values, the value 
of the Arrhenius activation energy (E^) was evaluated 
to be 7*2 ± 0-12 kcal.mole-t by the method of least- 
squares. Similarly the value of for methylmetha- 
crylate-lCl reaction was 4-9 i 0*22 kcal. mole"'. 
The complete Arrhenius equations for the reactions 
of ICl with methyl acrylate and methylmethacrylate 
in acetic acid and nitrobenzene solvents were 

Methylacrylate (acetic acid medium), 

A :3 = 1-6 x 103 exp (- 6700 ± 80/RT) 

Methyl methacrylate (acetic acid medium), 
kz - 1 • 3 X 102 exp (- 5000 ± 290/RT) 

Methylacrylate (nitrobenzene medium), 
kz = 6-3 \ lO^expC- 7200 ± 120/RT) 

Methyl methacrylate (nitrobenzene medium), 
k^ = 6-3 X. 103 exp (- 4900 ± 220/RT). 

The error factor (±) for each E, is given as obtained 
from the least squares calculation. They only show 
the order of magnitude of the accuracy of each E^. It 
is seen that the introduction of a methyl group increases 
the electron-density at the reaction centre (carbon- 
carbon double bond) and reduces the value of E^. ‘ 
This is quite consistent with earlier experimental 
observations on similar dipole-dipole reactions3» 4, c, / 
and is in accordance with the theoretical approach 
developed by Ganesan^, based on the activated- 
complex theory treatment of such reactions. 

Experimental 

25 ml of the ICl solution and 25 ml of the olefin 
solution in a given solvent were thermostated and 
mixed in a 50 ml ground glass stoppered iodine flask. 
5 ml aliquots were pipetted out at various time inter¬ 
vals and added to 10 % potassium iodide solution 
(containing 6 % sodium bicarbonate when acetic acid 
was used as the solvent) in a conical flask, to quench 
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tbe reaction, and the liberated iodine was titrated against 
standard sodium thiosulphate. 


Physical Chemistry Department, 
University of Madras, 

Madras 600 025, 

January 21, 1978. 


N. Amirtha. 
R. Ganesan. 
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EFFECT OF ANIONS IN THE PAPER 
CHROMATOGRAPHIC SEPARATION OF Coai), 
Nidi), Cu(II) AND Zn(ll), WITH DIFFERENT 
NEUTRAL MONODENTATE LIGANDS 

CoMPLEXiNG agents are often used in paper chromato¬ 
graphic separation of transition metal ionst“5. The 
mobility of these ions on the paper depends very much 
on the composition of the complexes formed with the 
ligands. In the presence of non-coordinating anions, 
di\aient 3d transition metal ions normally form six 
coordinate complex species of the general formula 
[MLJ 2 - where L is a neutral monodentate ligand, 
it has been proved already that these transition metal 
ions form complexes of varied composition with the 
ligands in presence of different halide anions^~to. It 
is proposed to study the effect of varying composition 
of complexes brought about by different anions on the 
Rf \a!ues of metal ions. 

E.xperimental 

For the present investigation, the ligands Diphenyl- 
sulphoxide (DPSOj, Pyridine-N-Oxide (PNO) and 
Quinoiine-N-Oxide (QNO) and the anions Ci 04 ~, 
C!~ and Br- with the divalent transition metal ions 
Co, Ni, Cu and Zn were chosen. 

Chromatography was performed on Whatmann No. 1. 
paper strips (18 2*5 cm) in glass jars (20 • 4-5 cm). 

Metal perchlorates were prepared by treating 70% 
perchloric acid with metal carbonates and crystallising 
them in water. 0-06 Molar solution of metal ions 
were prepared by dissolving the metal perchlorates in 
95" o ethanol and were used for spotting. The ligands 
DPSO, PNO and QNO were prepared by methods 


reported previously!^' !A The values of the cations 
were calculated for the following solvent systems : 

1 6 M HCIO4 + iso-Propanol + Acetone 

(1: 1: 1, V/V) 

'y 6 M HCIO4 + iso-Propanol 4- Acetone 

(1: 1: 1, V/V) -1- 2% ligand 

3 6 M HCl + iso-Propanol -1~ Acetone 

(1:1:1, V/V) 

4 6 M HCI + iso-Propanol -I Acetone 

( 1 : 1 : 1, V/V) 1 2% ligand 

5 6 M HBr -h iso-Propanol -1- Acetone 

(1:1: I, V/V) 

6 6 M HBr 4- iso-Propanol -h Acetone 

(1:1:1, V/V) 1 2% ligand. 

Cu(ll), Co(ll) and Ni(U) were identilied by spraying 
with 0 - 1 % alcoholic solution of rubeanic acid and ex¬ 
posing to vapours of ammoniai^. Cu(n), Co(II) and 
Ni(ll) gave olive green, yellow and bright blue spots 
respectively. Zn(ll) was detected by spraying with 
a mixture of 0 - 02 % cobalt sulphate solution and ammo¬ 
nium mercury thiocyanate reagent^U It gave a blue 
spot. 

Results and Discussion 

The R/ values of the transition metal ions Co(ll), 
Ni(II), Cu(ll) and Zn(ll) in different solvent systems 
with and without the neutral monodentate ligands 
DPSO, PNO and QNO are listed in Table 1. 


Table I 


Rf values of metal ions in 

different solvent systems 

Solvent system 

Cobalt Nickel 

Copper 

Zinc 

1 

0'76 

0*71 

0-78 

0-77 

2 with DPSO 

0-25 

0-28 

0-22 

0-30 

2 with PNO 

0-47 

0-41 

0*52 

0*40 

2 with QNO 

0-33 

0-39 

0-31 

0-35 

3 

0-68 

0-58 

0-72 

0-68 

4 with DPSO 

0-56 

0-46 

0-59 

0-55 

4 with PNO 

0*61 

0-53 

0-72 

0-59 

4 with QNO 

0-60 

0-49 

0-67 

0-57 

5 

0-54 

0-49 

0-62 

0-61 

6 with DPSO 

0*37 

0-34 

0y55 

0*59 

6 with PNO 

0*52 

0-49 

0-69 

0-64 

6 with QNO 

0-42 

0-39 

0-60 

0-61 


In solvent system 1 the cations are considered to be 
in hydrated form, since perchlorate anion is essentially 
non-coordinating. But in systems 3 and 5 where 
coordinating anions alone are present they may form 
the species [MX 4 ] 2 -' or [MXJ^y- where Xis Ci“ or Br-. 
It has been reported in literature!^-!®, that divalent 
metal perchlorates form solid complexes of the type 
[MLg] ( 004 ) 2 , with neutral monodentate ligands. 
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It has also been reported^^ that the R; values of the 
metal ions after being complexed with ligands present 
in solvent have not been found to be appreciably different 
from the R; values obtained by spotting the prepared 
complexes. Hence a similar behaviour may be expected 
in solvent system 2. Halide anions have been shown 
to influence the composition of the divalent metal ion 
complexes with neutral monodentate ligandsi’-2^. A 
similar effect of anions on the composition may be 
expected during the partition of the metal ions leading 
to differences in the R; values in solvent systems 4 
and 6. Further work in extracting and characterising 
the actual species formed during the chromatographic 
separation is in progress. 

The present investigation indicates that separation 
of metal ions could be achieved by the use of solvent 
systems containing neutral monodentate ligands and 
halide anions. 

The authors thank the authorities of St. Joseph’s 
College, Tiruchirapalli, for the facilities provided. 

Department of Chemistry, 

St. Joseph’s College, 

Tiruchirapalli 620 002, 
and 

Department of Inorganic and 

Physical Chemistry, 

Indian Institute of Science, 

Bangalore 560 012, 

Fehruaiy 18, 1978. 
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A NOVEL PRODUCT IN THE CLAISEN 
REARRANGEMENT OF 6.CINNAMYLOXY< 
4-METHYL COUMARIN 

During the Claisen rearrangement, 6-cinnamyloxy-4- 
methyl coumarin (2) forms the normal rearranged 
product, viz., 4-methyl-6-hydroxy-7-(l-phenyl-allyl) 
coumarin (3) and its oxidatively cyclised neoflavene (5). 
The latter type of product has been noted for the 
first time in this reaction. 

The Claisen rearrangement of cinnamyl ethers of 
polyphenols could be a method alternative to direct 
C-cinnamylation method for the preparation of cinna- 
mylated polyphenols or their modified forms^'^ 
While studying this rearrangement in various cinna- 
myloxy coumarins, a novel product has been observed 
in one case, /.<?., 6-cinnamyloxy-4-methyI coumarin (2). 





6-Hydroxy-4-methyl coumarin^ (1) when refluxed 
with one mole of cinnamyl bromide in the presence 
of K2CO3 and acetone yielded 6-cinnamyl ether (2), 
m.p., 145-46"; R, 0*35 (solvent)4; UV {nm)5, 218, 
254 and 320 (4*53, 4-57 and 4-46 respectively); NMR«, 
2*34 (s, 3H, C//3 in 4 position), 4-67 (d, J = 6 Hz, 

. 2H, CH^O-), 6*20 (s, IH, H~3), 6-39-6-82 (m, 2H, 
H2C-Ci/=C//-Ph), 7-05 (d, J = 9 Hz, IH, H-Z\ 
7-30 (d, J-9Hz, IH, H-7), 7-05-7-35 (m, 5H- 
CgHg) and 7-37 ppm (d, J = 3 Hz, IH, H-5). When 
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2 was refluxed with JV, A^-diniethylanilinc a mixture 
of two products was obtained. One compound crystal¬ 
lised from benzene-light petroleum mixture to afford 

4-methyl-4-phenyl- 6 ' (H)-pyrano (2', 3': 6 , 7) coumarin 
(5) as light yellow crystalline product, m.p., 119-20"; 
R/ 0-45; UV (nm), 226, 280 and 344 (3-92, 3-42 and 
3*40 respectively); NMR, 2-43 (s, 3H, C //3 in 4 
position), 4’73 (d, J ~ 5 Hz, 2H, 0 -CH 2 ~CH = ), 
6-28 (s, IH, i/-3), 6-75-7-03 (m, IH, -CH 2 -C//-), 

7 08 (d, J - 1-5 Hz, H- 8 ), 7-28 (d, J - 1-5 Hz, //-5) 
and 7*20-7*45 ppm (m, 5H, The second 

product crystallised from ethyl acetate-light petroleum 
mixture as colourless crystals to yield 4 -methyl- 6 - 
hydroxy-7 ( 1 -phenyl allyl) coumarin (3); mp., 242-43'"; 
R^ 0*38; UV (nm), 225, 245 and 330 (4*24, 4*19 
and 3*87); NMR, 2*40 (s, 3H, C //3 in 4 position), 
4*80-5*01 Cm, IH, //-A), 5*04-5*30 (m, IH, H-C), 

5- 30-5-52 (m, IH, //-B), 5*94-6-32 (m. IH, //-X), 

6- 25 (s, IH, N~3), 6*90 (s, IH, H-8), 7-1 (s, IH, K-5), 
and- 7 * 12-7-30 ppm (m, 5H, C^Hr,). This formed 
methyl ether ( 4 ), m.p., ISO-ST"; 0*49; UV (nm), 
228 and 250 (4-01 and 3-82 respectively); NMR, 

’ 2-42 (s, 3H, CH 3 in 4 position), 3-84 (s, 3H, C// 3 O), 

4- 80-5-0 (m, IH, H-A), 5*04-5*28 (m, IH, HC), 

5- 29-5-52 (m, IH, H-B), 5*93-6-33 (m, IH, H-X), 

■ 6-25 (s, IH, H-3h 6-91 (s, IH, H-8), 7-01 (s, IH, 

H-5) and 7*28 ppm (br s, 5H, 

The formation of (3) can be explained by a normal 
Claisen rearrrangement with favoured migration to 
. the 7-position rather than the 5-position, whereas that 
of (5) can be explained as a result of subsequent oxi- 
. dative cyclisation to give a six-membered ring. The 
type of neoflavene ring present in 5 has never been 
noted earlier in the Claisen rearrangement but is 
present in some naturally occurring neoflavonoids^. 
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of NF to ACJ and SRF to AK. 
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STUDIES ON THE MAJOR ACIDIC 
POLYSACCHARIDE FROM THE SEED 
MUCILAGE OF OCTMUM CANUM 

In continuation of our studies concerning the structure- 
function relationship in polysaccharides^’ we wish 
to report the isolation and the physico-chemical 
characterization of the major acidic polysaccharide 
from the seed mucilage of Ocimum canuin. 

The acid-.soluble portion of the mucilage of 0» 
canum^ obtained in improved yield (40%), by ethanol- 
sodium acetate precipitation, on DEAE-cellulose frac¬ 
tionation by stepwise elution successively with water, 
0-05, 0*1, 0*2, 0*3, 0*4 and 0-5N sodium hydroxide 
gave one major and four minor acidic fractions. The 
nature and composition of these fractions are given in 
Table J. The compositions of these fractions were 
determined by the g.l.c. analysis, on 3% SE-52, of the 
trimethylsilyl ethers of the sugars present in the acid 
hydrolyzates of the respective fractions. 

The major acidic fraction obtained in 55% yield 
was further purified by repeated DEAE-celluiose 
chromatography. Ultracentrifugal analysis of Of, 
solution of the polysaccharide in 0 *lM sodium acetate- 
acetic acid buffer, pH 4-8, indicated a single sharp 
peak (sedimentation coefficient 11* IS). However free 
boundary electrophoresis of 1 - 0 % solution of the poly¬ 
saccharide in 0-05M sodium tetraborate, pH 9*26, 
indicated a trace amount of impurity having loiver 
mobility than the major polysaccharide (electrophoretic 
mobility -1-8 x IQ-^cm^ sec-i voir’)- The impurity 
was found to be strongly associated with the poly¬ 
saccharide and attempts at further purification using 
sephadex G^oo were unsuccessful, and it was found to 
be excluded through the column indicating its high 
molecular weight. The molecular weight as deter¬ 
mined by light scattering technique was 3-03 10'’. 

The polysaccharide had an intrinsic viscosity ol 22*6 
dl/g and an uronic acid content of 34% as determined 
by the carbazole-sulfuric acid method-^. 

Hydrolysis of the polysaccharide with 0 * 5 M sulfuric 
acid, separation of the resulting sugars into neutral 
and acidic portions using Amberlite IR-120 (H^) and 
Amberlite IRA-400 (C 03 =‘), and g.l.c. analysis^ of the 
neutral sugars as their alditol acetates on 3% ECNSS- 
M indicated the presence of xylose, arabinose, rham- 
nose and galactose in the molar ratio 9*7: 6*0: 77 : 
1 • 1. Paper chromatographic examination of the acidic 
sugars using 4 : 1:5 /r-butanol, acetic acid, water (upper 
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Table I 

Nature and sugar composition of the fractions obtained by the fractionation of the acid-soluble 
portion of the mucilage on DEAE-Cellidose 


Fraction 

No. 

Designation 

Eluant 

Yield (mg)/ 
300 mg of 
the acid- 
soluble frac¬ 
tion 

Physical 

form 

Solubility 
in water 

Neutral Sugar 
Composition* 

0 . caniim 







1 

OCO 

water 

5 

white powder 

soluble 

man, gal, ara, rha. — 

2 

OCl 

0-05N NaOH 

165 

white shining 
flakes 

soluble 

xyl, ara, rha, gal ; 
10:6:7*5; 1. 

3 

OC2 

0-lN NaOH 

50 

light brown 
flakes 

soluble 

xyl, ara, rha, gal, glc, 
man; 10*5 : 8:7: 
2:0*9; 0*8. 

4 

OC3 

0-2N NaOH 

21 

brown flakes 

insoluble 

xyl, ara, rha, gal, glc, 
man; 6:6:9: 5: 
5:4. 

5 

OC4 

0-5N NaOH 

33 

pale brown 
granular 
powder 

insoluble 

xyl, glc, man; 1*5 ; 
18*6:1; gal (trace) 


* Except OCO, all other fractions contain gal A and an undentined uronic acid derivative. In addition to 


these OCl and OC2 contain a small amount of glcA. 

layer) indicated mainly glacturonic acid, a small amount 
of glucuronic acid and trace unidentified uronic acid 
(RgaiA These were further confirmed by the 

g.Lc. analysis, on 3% ECNSS-M, of the corresponding 
alditol acetates obtained by reducing their methyl 
ester methyl glycosides with sodium borohydride 
followed by acid hydrolysis, sodium borohydride 
reduction and acetylation. 

The polysaccharide on periodate oxidation^ was 
found to consume 0*91 moles of periodate per mole 
of hexose unit and most of the xylose units remained 
unatacked, while all other sugars were destroyed except 
trace arabinose and rhamnose. Smith degradation 
studies®, indicated the presence of a xylan backbone 
in the polysaccharide. Hakomori methylation"^ of 
the corresponding carboxyl-reduced polysaccharide 
followed by hydrolysis and g.l.c. analysis of the result¬ 
ing partially methylated sugars as their alditol acetates® 
revealed the xylose exclusively as its 2~0-methyl and 
3-0-methyl derivative, indicating that the xylan back¬ 
bone of the polysaccharide has (1 -> 4) glycosidic 
linkages in which some of the xylose units carry branch 
points at C-2 and some at C-3. 

We wish to acknowledge the help of Professor M. 
Santappa, Director, CLRl, Madras, for molecular 
weight determination; Dr. M. S. Narasinga Rao, 
C.F.T.R.L, Mysore, for ultracentrifugal analysis and 
Professor Stellan Hjerten, Institute of Biochemistry, 


University of Upp.sala, Sweden, for free boundary 
electrophoretic analysis. Thanks are due to the 
University of Mysore, Mysore, for the UGC Research 
Grants. 

Department of Post-graduate Y. V. Anjaneyalu. 
Studies and Research in D. Channe Gowda. 
Chemistry, 

University of Mysore, Manasa Gangothri, 

Mysore 570 006, India, March 13, 1978. 


1. Anjaneyalu, Y. V. and Tharanathan, R. N., Aust. 

J. Chenu, 1971, 24, 1501. 

2. Tharanathan, R. N. and Anjaneyalu, Y. V., 

Ibid., 1975, 28, 1345. 

3. Dische, Z., J. Biol. Chem., 1947, 167, 189. 

4. Sawardeker, J. S., Sloneker, J. H. and Jeanes, A., 

Anal. Chem., 1965, 37, 1602. 

5. Hay, G. W., Lewis, B. A. and Smith, F., Methods 

in Carbohyd. Chem.y Academic Press, New York, 
1965,5,357. 

6. Goldstein, I. J., Hay, G. W., Lewis, B. A. and 

Smith, F., Methods in Cttrbohyd. Ch^m. 
New York, Academic Press, 1965, 5, 361. 

7- Hakomori, S., /. Biochem. (Tokyo), 1965, 55, 205. 

8. Bjbrndal, H., Hellerquist, C. G., Lindberg, B, 

and Svensson, S., Angew. Chem. Interndt. Edit., 
1970, 9, 610. 



584 


Letters to the Editor 


Current 

Scknte 


HOMOFLEMINGIN AND FLEMIWALLICHIN-C 
FROM THE LEAVES OF FLEMING/A 
WALLICHJI W. & A. 

The presence of two new chromenochalcones^ in the 
leaves of Flemingia walUchii W. and A. (Family: 
Leguminosae) was reported earlier. After separation 
of flemiwallichin-A and -B from the acetone extract 
of the leaves, the mother liquors when subjected to 
elaborate column and preparative thin layer chromato¬ 
graphy gave two other chalcones in very minute quanti¬ 
ties. One of them was identified as homoflemingin (0 
and the other chalcone was named Flemiwallichin-C 
(IIX and found to be isomeric with homoflemingin. 


R OH 



OH O OH 


I R=: OMe ; =H 

H R = H ; Ri=OMe 

Homoflemingin crystallised from benzene as golden 
yellow needles, m.p, 167° (Found C, 70*90; H, 6-62 ; 
^ 26^3006 requires C, 71,*2l ; H, 6*90%). Its UV, 

I.R. and NMR agreed fully with those reported^ by 
Merlini et al.. Moreover, direct comparison with 
authentic homoflemingin confirmed its identity. 

Fiemiwallichin-C, crystallised from ethyl acetatehexane 
as bright yellow microcrystals, m.p. 202° (Found C, 
70*80; H, 7*08. requires C, 71*21 ; H, 

6-90%); 215 nm (4*8) and 270 nm 

(4*08) ; 3360 (broad), 2920, 2860, 1640, 

1610, 1570, 1450, 1375, 1320, 1270, 1200, 1110 and 
1030 cm-i. Its NMR spectrum* (DMSO) showed 
a chelated OH at 14*17 and a CH = CH trans (7*66, 
8*06 J = 16 Hz) providing evidence for the 2'-hydroxy- 
chalcone system. It also showed two almost super¬ 
imposed vinylic protons centred at 5 * 1 (2 H), a doublet 
at 3*2 (2H, J - 7 Hz, Ar-CHz-CH^), an isopropyli- 
dine group Me 2 C = (l*5 and 1*56), one Me on a 
tertiary unsaturated carbon (1*73, d, J = 1 Hz), four 
equivalent protons centred at 1*93 (-CH 2 -CH 2 -), 
a methoxyl group at 3*83 (S, 3H) and an ABX pattern 
of five line [5^ = 7*13 / ; = 4 = 6*70 (2H)] 

from ring A. All this data is in good agreement with 
that of homoflemingin^. The only difference is that 
in homoflemingin, the aromatic proton on ring B 
appeared at 7*45 whereas in flerriiwallichin-C it 
appeared at 6*40 which has to be located between two 
oxygen functions because of its shift to up-field. The 
presence of two hydroxyl groups ortho to the carbo¬ 
nyl group is excluded as there is no signal for a weakly 


chelated hydroxy] group-\ Positive Gibb’s test con¬ 
firms the presence of a proton para to the hydroxyl 
group. All the above data suggest the presence of 
a chelated hydroxyl group at 6 '-position and the 
methoxyl group at 2'-position. Thus, flemiwallichin-C 
can be assigned structure- 11 . 

Our grateful thanks are to Professor L. Merlini, 
Politechnico, Institute di Chimica, Milano, Italy, for 
comparison of our sample with homoflemingin. Two 
of us (J. M. R. and S. R. B.) thank C.S.I.R. (India) for 
the award of research fellowships. 

Department of Chemistry, J. Madhusudhana Rao. 

Nagarjuna University, S, Sivaram Basu. 

Nagarjunanagar 522 510, K. Subrahmanyam. 

February 20 , 1978. K. V. Jagannadha Rao. 
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LEFT AND RIGHT HANDEDNESS IN 
SEEDLINGS OF B AMBUS A ARUNDIJSACEA 
WILLD. 

Compton- first studied the seedling handedness 
in several members of Gramineae with reference to 
the folding of the first leaf above the coleopdle. Revival 
of interest in this problem is recent. Ono and 
Sueinoto^ have studied the handedness in Triticfm 
in consideiable detail while UdayachandraS has 
recently studied the same in Sorghum vidgare. In 
continuation of our studies on handedness in plants, 
we describe in this communication handedness in 
Bambusa arundinacea Willd, a species of the tribe 
Bambuseae (Gramineae). 

Seed material of B. arundinacea obtained through 
the courtesy of Andhra Pradesh Forest Development 
Corporation was used to study the seedling handedness. 
Seeds were sown in earthen flats and germination was 
complete in 6 to 8 days. The seedlings were sorted 
out for their handedness following the terminology 
first proposed by Compton'-. Stomatal indices of leaves 
were calculated following Cutter*'' while the quanti¬ 
tative determination of chlorophylls was done follow¬ 
ing the procedure of Witham, Blay.des anid Devlin®. 

Depenjdin'g upon the direction of the folding of the 
first leaf either to the left or to the right, the seedlings 
were classified as left (L) or right (R) handed 
(Figs. 1 and'3). No neutral" seedlings" were observed, 
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A total of 667 seedlings were scored out of which 322 
were L (4S-287r j and 345 were R. The x- value 
for 1 d.f. is 0-793 and the p value is high which is 
not signilicant. The L/R ratio is 0*953 suggesting 
unity of the I and R seedlings in the sample, although 
there is a slight excess of R seedlings. K similar excess 
of R seedlings was noted in Avena sativa and the 
L/R ratio was found to be 0-814. It may be pointed 
out that a marked excess of L seedlings was observed 
in 8 varieties of Hordcum distkhum (L/R = 1*101), 
H. hexasdehnm (L/R — T282), Setarm Ualka 
(L/R =: 1*19) and even in Secale sereale (L/R = 
1-111). It is only in Zea mays that the L/R ratio 
was found to be unity, though different ratios were 
obtained when the kernels were tested from even and 
odd rows of a cob {see Compton2’:''’4). 



Figs. 1-6. Figs. 1-3. Left and right handed seed¬ 
lings of B. armdinacea. Note the folding of the 
hrst leaf above the first colcoptile turning to left or 
right respectively. Figs. 2—4. Root slystem o-f L and 
R seedlings showing the tufted and the untufted 
condition. Figs. 5—6. Semi-diagrammatic transverse sec¬ 
tion of seedlings stem showing the folding of the 
leaf around the stem to the left and right. The ntime- 
rous circles represent vascular bundles. 

The folding of the leaf is well marked and extends 
down to the leaf base. Further the second and the 


subsequent leaves in both the L and R seedlings also 
show folding. In' the L seedling the second leaf is 
R handed and in the R seedling the condition is 
reversed. Irrespective of L and R seedlings, the left 
leaf alternates with right and the vice versa such 
that the distichous condition results. 


Table I 

Comparison of some characteristics of left and right 
handed seedlings of Bambusa ariindinacea 



Left 

Right 

Coleptile length in cm 



Coleoptilel 

0*5 

0-43 

Colecptilell 

1*108 

1-080 

Coleoptilelll 

2*528 

2-360 

Length of the first leaf in cm 

1*448 

1*336 

Seedlings root length in cm 

6-08 

5*116 

Stomatal index 



First leaf: 



Upper epidermis 

9*55 

9-12 

Lower epidermis 

23-0 

21-0 

Mature leaf : 



Upper epidermis 

15*0 

11-05 

Lower epidermis 

TJ'l 

22-62 

Stomatal size in microns: 



First leaf: 



(upper epidermis) 

25*69 X 

25-6 X 


10-85 

9-54 

(mature leaf) 

34*72 X 

26-8 X 


14*8 

13-3 

♦Chlorophyll content in 



mg/gm of tissue (seelding) 



Chlorophyll a 

0*0336 

0-028 

Chlorophyll ly 

0*0204 

0-0135 

Total chlorophyll 

0*0520 

0-044 


* —Data based on mean of 10 samples; others 

mean of 25 readings. 


In Table I comparison of characteristics of L and R 
seedlings arc given. A perusal of the data shows that 
the L seedlings arc omparatively bigger not only in 
size but also in the sizes of the coleoptiles, first leaf 
and even the root length. The root system of L 
seedling as shown in Fig. 2 is tufted in comparison 
to the right seedling. Further differences exist in the 
diameter of the culm as also the number of vascular 
bundles (Figs. 5 and 6). It is interesting to note that 
the handedness in the species is expressed at a much 
deeper level of organization, viz., the stomatal index 
of the first leaf as well as the mature leaf are high 
in the L seedlings; although the stomatal size in both 
the L anl R seedling leaves is identical but the mature 
stomata are larger in L seedlings. It has been further 
observed that the L seedlings grow mulch faster 
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producing raller plants with moie leaves than the R 
seedlings. In view of these differences the chlorophyll 
content of seedlings was estimated, and as shown in 
^ Table I, once again the L seedlings gave higher values. 

' On the basis o£ the data presented it may be deduced 
' that L seedlings possibly are superior to R seedlings 
and hence are expeaed m produce more ^bamboos’. 
It is therefore suggested that the L and R seedlings be 
grown separately. The fact that bamboo seedlings are 
lirst raised in nursery beds and later transplanted to 
the field, the suggestion appears practical, Davis^» 
showed that R coconut palms give a higher yield of 
coconuts than the left. In view* of the relationship 
between, handedness and (yield on the one hand and 
the very, high utilitiy. of bamboo in paper industry, 
and the, like, the handedness in the Bambuseae in 
general and the genus Bambusa in particular deserve 
further investigations. 

According to Compton-the dircteion of folding 
of the first leaf is not inherited. He further states, 
'*the ratio of left handed/right handed is hereditary 
though right and left handedness are not”. This possibly 
holds true for Bmnhusa but it must be emphasised 
that it is a diEcult material to tackle experimentally 
in view' of its dowering once in' its lifetime. The L 
and R seedlings thus represent stereoisometric forms 
and hence mirror images and constitute a case of 
bioisomerism'*. 

We are gra.eful to Prof. R. H. Compton, Professor 
Emeritus, University' of Cape Town, S. Africa, for 
providing the xerox of one of his earliest papers and 
for encouragement and to Prof. U. B. S. Swami for 
facilities. 

Department of Botany, BiR BAHADUR. 

Kakatiya University, K. Lokendra Rao. 
Warangal 506 009, M. MaDHUSUDANA RAO. 

Andhra Pradesh, 

Ja72uary 2, 1978. 
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SOME FUNGI ASSOCIATED WITH THE ROOT 
SYSTEM OF COCONUTS IN THE ROOT 
(WILT) AFFECTED AREA 

h.xTtNsivF. root damage is an important symptom c 
coconut root (wilt) disease. Menon and Pandalar 
repoiled that the root system of affected palm' 
manifested considerable deterioration quantitativei.- 
as well as qualitatively. Most of the rootlet.s anJ 
the main roots dry up from their tips backwards. In 
portions from tips of actively growing roots Indira 
and Ramadasan'^ found internal browning of 
vascular elements sometimes extending into the corte\ 
in the diseased palms and mild internal browniai! 
of tissues ot apparently healthy palms growing in 
diseased soil. Histological studies revealed degenerate 
phloem. Many healthy looking roots from appareniK 
healthy and diseased palms had fungal hyp', ae (?) in 
meraxylcm (Govindankutty and Vellaichamy-). Radh; 
(personal communication) had observed spores of 
Cylindrocarpon sp. in the metaxylem. Results of 
attempts to isolate the fungi, associated with similar # 
roots, are reported here. 

Root tips, six inches in length, having no external 
damage, were collected from palms free of visual 
symptoms of disease. Three-inch portion above the 
root cap was examined for the presence of internal 
browning. After surface disinfection this was cut 
aseptically into thin cross sections using razor blade . 
and plated on coconut root extract agar medium. : 
Monacrosporium bemhicodes (Dreschjer) Subram. J 
(IMl 193424), Craphium sp. (IMl 193425), Fustmim | 
equiseti (Corda) Sacc. (IMl 193426), Cylindrocarpoii 
effusum Bugn. (IMI 193427), Fenicillium spiculLspoiwi 
Lehman (IMl 193428) and Penicillium javaniem van ^ 
Beyma (IMl 193429) were isolated from the roots which ^ 
showed internal browning. 

Presence of some of these genera in the root (wilt) 
affected area bears significance. Fusariitm equiseii 
is capable of producing tuber rot in cycas (Subra- 
manyam et Superimposed on Cucumber 

Mosaic Virus infected cucumber F. equiseti brought 
about the death of the plant (Nitzany €taL\ In 
this context it is worth mentioning that Shanta and : 
Menon^ attributed the association of a virus in 
the coconut root (wilt) disease. Subsequent to root 
infection by Cylindrocarpon panacis on ginseng (Matuo 
and Miyazawa,^ and C. tenue on coffee (Subra- 
manian and Govindarajan^o^ the plants died 
after exhibiting foliar symptoms. Significantly, the , 
presence of C. effusum is reported here. Occurrence of ^ 
Radopholus similis on coconut root (Koshy etail) 
necessitates investigation on the mode of spread of 
C. effusum apart from its pathogenic potentialities 
as Booth and Stover^ suggested dissemination 
of C. musae by the same nematode. Monacrosporium 
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ilocdycohlcs has ncmalodc attracting substances 
(Monoson ctcil.‘) Comparable capabilities ot' 
A/, hcmhicodes can be explored. 

The author is grateful to Dr. (Mrs.) K. Radha, Plant 
Pathologist, Central Plantation Crops Research Insti¬ 
tute, Regional Station, Kayangulam, for the guidance 
given and the Commonwealth Mycological Institute, 
l.ondon, for identification of the fungi. 

Central Plantation Crops Thomas Joseph- 

Research Institute, 

Regional Station, Kayangulam, 

Krishnapuiam 690 533, Kerala, 

Jauiuay 6, 197^-’. 
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CRITICAL SOIL WATER POTENTIAL AND 
SEED HYDRATION FOR GERMINATION OF 
GRAIN SORGHUM 

Ir has been reported that the ocgurrcaoe and the rate 
of germination are considerably influended by soil 
moisture marric potential and hydraulic gonductmty 
{Collis-George -and Hectorb Sedgley'^, and Manohar 
and Hjydecker-" j. Peters*' seported that the seeds of 
pea.s, soybean, corn and wheat failed to germinate at or 
below the wilting coefficient. Doneen and MacGillwray^ 
found that the germination of vegetable seeds in saad 
and .soil would depend on its water epntent. In the 
present investigation, an attempt has been made to 
evaluate the critical soil moisture and seed hydration 
for the germination of various cultivars of sorghum. 

The invetigations were conducted on .Parbhani clayey 
.soil having pH 8*5, clay 55*2%, field capacity 36%, 


water holding capacity 62% an|d permanent wilting 
point 18%. Four lots of clayey soil (2 mm sieved ) 
were moistened with a fine water sprajy to bring it to 
the desired moisture potentials (—15*0, —6*2, —4*2 
and —3-0) bar and stored in closed cohtainers for the 
attainment of equilibrium. Ten; healthjy seeds of each 
of the 14 cultivars of sorghum were placed in Petri 
dishes containing 10 g of the soil at a depth of 10 mm 
at 28° it 1° C. The experiment was replfoated thrice. 
The germination was defined when 2 mm long radicle 
sprouted from the seed coat. The data on germination 
percentage were anaJjysed statistically. 

The data presented in Table I indicate the variation 
of c'riticai seed hjydration of the different varieties of 
sorghum. These observations suggest that there was 
a specific seed hydration level for each cultivar below 
which germination would not occur. This hydration 


Table I 

Critical soil water potential and seed hydration for 
germination of several cultivars of grain sorghum 


Sr. 

No. 

Cultivars 

Time 
of _ 
germi¬ 
nation 
(hours) 

Critical 

soil 

water 

potential 

(bar) 

Critical 

seed 

hydration 
(% water) 

1 . 

CSH-5 

60 

-3-0 

34-42 

2. 

302 

. 52 

-4-2 

29-55 

3. 

CSH-8 (R) 

56 

-4-2 

28-49 

4. 

SPV-97 

64 

-4-2 

28-37 

5. 

M35-1 

56 

-4-2 

26-96 

6. 

SPV-99 

68 

-4*2 

26-66 

7. 

CSH-1 

64 

-3*0 

25-86 

8. 

R-16 

64 

-6*2 

25-00 

9. 

370 

64 

-6-2 

23-44 

10. 

SPV-lOl 

64 

-4*2 

22-72 

11 . 

C.S. 3541 

64 

-6-2 

22-58 

12. 

CSH-4 

68 

-4*2 

22-52 

13. 

SPV-86 

56* 

-6-2 

21-57 

14. 

CSH-6 

64 

-6*2 

21-07 


level is governed by the internal water potential of 
the seed. As the seed imbibes water during the early 
stages of imbibition, its water potential increases and 
during the later stages some internal metabolic modi¬ 
fications nlay occur as was suggested from corn and 
cotton seed by Hadas and. Stibbe^. When the seed 
attains that first ‘Critical’ hydration level, germination 
will occur. The seeds of CSH-6 and SPV-86, having 
lower critical hydration level, showed successful germi¬ 
nation at —6*2 bar soil moisture potential whereas 
CSH-4 and SPV-lOl having similar critical seeds, hydra¬ 
tion germinated at — 4*2 bar. The seeds of C.S. 3541 
having critical hydration similar to the seeds of CSH—4 
and SPV-101 germinated at — 6*2 bar soil moisture 
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Soil water potential (bars) Moisture Variuy Interacdan 

SE±: 0'185 0*345 0*691 

CD at 5% 0*511 0*957 1*914 

Fig. 1. Germination of several cultivars or grain sorghum seeds as a fundtion of soil water 
potential i * 


potential. This may be due to the large seel surface 
area of C.S. 3541 (Mali et alA). 

The seeds of SPV-99 and M35-1 having medium 
critical seed hydration, germinated at -4*2 bar soil 
moisture potential whereas, the seeds of R-16 and 
CSH-1 having similar critical seed hjydration germina¬ 
ted at — 6-2 and — 3*0 bar scdl moisture potential 
respectivelfy. This maiy be due to a comparatively lower 
critical seed hydration as well as variation in seed 
surface area. The cultivars having higher critical seed 
hydration germinated at — 4*2 bar soil moisture poten¬ 
tial except the seeds of CSH—5 which germinated at 
— 3*0 bar. This may be attributed to the highest seed 
hydration level of CSH-5. 

The percentage germination of the seeds of all the culti¬ 
vars (increased significahtly as the soil moisture poten¬ 
tial was roised from—15*0 to—3*0 bars (Fig, 1). 
The seeds of the cultivars did not germinate suctess- 
fully at—15*0 bar soil moisture potential. The seeds 
of CSH-6, C.S. 3541, $PV-86, R-16 and 370 germi¬ 
nated at —6*2 bar. Therefore—6*2 bar soil moisture 
potential can be considered as *Cfiticar for the germi¬ 
nation of these cultivars. Similarly for the germina¬ 
tion of seeds of other varieties, — 4*2 bar soil moisture 
potential was 'Critical' except for CSH—1 and CSH—5, 
for which — 3*0 bar was found to be the ^Critidal*, 


From this it is clear that these two varieties requireil 
highest percentage of water for germination,'. 

Further investigations are necessary to determine 
the critidal soil moisture level for seed emergence 
under the field condition's. 

Dept, of Soil Sci. and C. V. MALL 

Agricultural Chemistry, S. B. VaradE. 

Marathwada Agricultural V. G. MUSANDE, 

University, P. B. ChalwadE. 

Parbhani 431 402, Janmry 7, 1978. 
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ANTHER IN MORINGA CONCANENSIS NIMMO 

Da VIS” states that in, Morin ga> the anther wail deve¬ 
lopment has not been described and that the two 
adiixial sporangia of each anther fail to develop while 
Bhoj wa,ni and Bhatnagar^ state that each anther lobe 
has only one niicrosporangium and that the an.her is 
monothecous. According to Puri^, the archesporium 
diffcrcntiiates at on'Jiy two inner lobes in Mortnga olei- 
icra but his Fig. 1 shows sporogenous tissue. Further, 
he made no mention of the endothecium. As such a 
detailtxl study of the anther of Moringa concanensis 
was undertaken and reported here;. 

A transection of the anther, which is ovab shows 
2 or 3-celled hypodcrmal archesporium at two corners 
on the broader side (Fig. 1). The ardhesporiura cuts 
off a primary parietal la,yer which divides periclinally 
resulting in two secondary parietal layers both of 
which divide similarly forming 5 or 6 layers of cells 
( Figs. 2—4) of whidh the outermost forms the fibrous 
ciidochecium and the innermost becomes the secretory 
tapetum. The anther wall development conforms to 
the Busid tlype-. Along the connective side, the paren¬ 
chymatous cells immediateliy adjacent to the sporo- 
genous tissue organise into the tapetum (Fig. 5), The 
primary sporogenous cells divide a few times resulting 
in' micrespore mother cells which undergo simultaneous 
meitKic divisions and cytokinesis is bjy furrowing 
( Fig. 7). The microspore tetrads are mostly isobi- 
lureral or tetrahedral (Figs. 8, 9). Puri*^ stated that 
ia /h. olclferu the tapetal cells on the inner side of 
the k;eu!iis are always 2-3 times more elongated than 
those of the c^utcr side. However, in M. concanensis, 
the tapetal cells, to begin with, are of about equal 
si'/X" bur later, the cells along the inner side of the 
loculus enlarge considerably so that the tapemm becomes 
dimorphic. The uninucleate tapetal qeils becx>me 
vaduolatcd and their nuclei divide resulting in binucleate 
cells and in some of the cells the nuclei fuse becoming 
secondarily unimicleate. As the secretory tapetum is 
gradualHy used ujp, Ubiscfi granules appear on the 
inner tangential walls and the radial walls. At places, 
the tapetum becomes two-layered and in such a case, 
these granules are not found along the outer tangen¬ 
tial walls of the outer layer (Fig. 6). A point of 
especial interest is the developmenc of fibrous thicken¬ 
ings in 4 or 3 layers of cells of the sterile theca 
(Fig. 10). A reexamination of the anther of 
/3I. oleifera also revealed such a feature but PurH 

missed this. 

The pollen grains are trldolporate and are shed 
at the two-<jel‘led «tage and the thrcs-celled condition 
reported in M* oleifera by Puri^ could not be confirmed. 



Figs. l-ll. Fig. 1. T.S. anther showing the 
archesporial cells x 240. Fig, 2. T.S. part of the 
anther showing the primaiy parietal layer and secon¬ 
dary parietal layer X 240. Fig. 3, Same showing 
the fonnaiion or parietal lawyers X 240. Fig. 4. 
Same showing the spore mother cells, the tapetum 
and the wall layers X 240. Fig, 5. Same showing 
the difierentiation of tapetum along the Connective 
side (Arrow indiqates connective side) x 240. 
Fig, 6, T.S. part of the tw^o-layered tapetum with 
no Ubisch grdnules along the outer tangential walls 
X 24(1. Figs. 7-9. Formation of microspore tetrads 
X 300. Fig. 10. T.S. mamre anther showing the 
fibrous thickenings extending tO' the cells of the 
sterile theca x 240. Figs. 11. Mature pollen grain 
X 300, (Sr, Sterile theca; T; Tapetum; UG. Ubisch 
granules.) 

From the above, it is clear that the two sporangia, 
one from the adaxial and the other from the abaxial 
side, of the same theca develop while the other theca 
remains sterile. 

The author expresses his thanks to the U.G.C. 
for an honorarium and to the authorities of A.N.R.. 
College for facilities. 

Department of Botany, B. S. M. DUTT. 

A.N.R. College, 

Gudivada, 

January 16, 1978. 
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INHIBITION OF FUNGI BY A SOIL 
STREPTOMYCETE 

The actinomycetes are abundant particularly in slightly 
alkaline soils rich in organic matter^. Thirty soil 
samples were collected from different localities in and 
around Calcutta and plated in Thornton^ and Norris^ 
media. Two hundred and fifty actinomycetes were 
isolated and tested for antibiotic producing capacities 
preliminarily by the agar cross streak and finally by 
the agar cup methods^ of assay. Sixty-seven actino¬ 
mycetes having antimicrobial activities were obtained. 
Of these one showed wide antifungal activity against 
a number of fungi including the phytopathogens and 
dermatophytes. Tentatively the organism was desig¬ 
nated as Streptomyces sp. T 4 . 

The organism was grown on glucose-asparagine- 
peptone agar5 slants at 28'" C for 7 days and spores 
were, collected in 10 ml sterile distilled water. A 
suspension of 24 x 10® spores/ml was used to inoculate 
25 mi fermentation medium in flaks. The medium® 
contained sucrose 20-0, NaNOs 3-0, KCl 0-32, 
NaH 2 P 04 0*032 and MgS 04 , 7 H 2 O 0 016 g/1 (pH 7*5). 
Incubation at 28? C for 7 days resulted in optinrium 
production of the antibiotic. The inhibitory activity 
oLlhe antibiotic is presented in Table I. 

Table I 

Antifimgal activity of the antibiotic produced by 
Sti^ptomyces sp. Ta os determined by the agar cup 
method of assay 


•- _ Test organism 

Minimum 
inhibitory 
concentra¬ 
tion (v^g/ml) 

Candida, albicans 

32*0 

Saccharon i) xes cere v' is iae 

19*0 

Sporotrichum schenkii 

100-0 

Cryplococcus neoforma ns 

40-0 

Microsporum canis 

JOO -0 

Af. gypseum 

50*0 

Epidermophyton fioccosum 

115*0 

Nocardia’ asterofdes 

175*0 

Trichophyton tonsurans 

130*0 

T. rub rum 

125*0 

T. violaceum 

140*0 

Aspergillus niger 

45*0 

Curvularia lunata 

19*0 

Helminthosporium sativum 

12*5 

H. oryzae 

16*0 

Alternaria sokmi 

21 *0 

PeniciUiuni chrysogenum 

16*0' 

Syncephalastrum sp. 

16-0 

Trichoderma vir.idae - 

50-0 ^ 


The active-principle was extracted from the culture 
broth with //-butanol. The extract was dried, dissolved 
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in methanol and repeatedly precipitated with acetone. 
Finally the precipitate was dried in vacuo and the 
active principle was obtained as light yellow powder. 
The antibiotic is soluble in water, methanol, pyridine 
and glacial acetic acid. It melted at 150-152'’'C. it 
is homogeneous as evidenced by unidimensional descend¬ 
ing paper chromatography. Rf values obtained 
with different solvent systems in bioassays against 
Saccharomyces cerevisiae were—//-butanol-acetic acid— 
water (4:1: 1) 0*68 ; //-butanol—ethanol—water (1:1:1) 
0*87; ethanol—water (7:3) 0'85;//-butanol saturated 
water 0*025 and water saturated //-butanol 0*25. The 
antibiotic is a non-polyene with a peak at 210 nm in 
the UV absorption spectrum’. 

The ability of Streptomyces sp. T 4 in inhibiting the 
dermatophytes, spp. of Sporotrlchtim, Epidermophyton, 
Cryptococcus, Microsporum and Trichophyton ed 

to be interesting. Attempts are being made to purify 
and characterize the active material further so as to 
compare its potency with griseofulvin and other non- 
polyenes. 

The authors are grateful to the Director and Head 
of the Department for their kind help and interest 
in the work. 

Department of Microbiology, S. De. 

Bose Institute, A. L. Chandra. 

Calcutta 700 009, 

February 27, 1978. 
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INDUCTION SYNCHRONY AND NUCLEAR 
BEHAVIOUR IN FUSARWMl OXYSPORVM 

The germination of fungal spores in general has been 
reviewed by Cochrane^ and Hawker^ while studies of 
Marchant and White (1965), Gracia et al.^ and 
Punithalingam.® throw light on dynamics of conidial 
swelling, germ tube initiation, fine structure and cyto¬ 
logy of Fusarium culmorum. It is well known that 
synchronous cultures -are superior to any single cell 
technique, for they open the cell cycle to a wide range. 
Synchrony was induced in the germinating conidia 


Letters to the Editor 


Letters to the Editor 


591 


VoL 47, No. 16 1 

w, im J 

of Fusarium oxysporum f. sp. melon is (M I5D) a highly 
pathogenic strain isolated from melons by using a 
known precursor- deoxyadenosine. 

Single cell cultures were maintained on modified 
Asparagine medium. Conidial suspension was pre¬ 
pared from 10-15 days old cultures and Erlenmeyer 
flasks (250 ml) containing 100 ml of modified Aspara¬ 
gine medium were inoculated. The medium (10 ml) 
was pipetted out from these flasks at each time into an 
equal volume of trichloroacetic acid kept at ‘0 ’ C for 
half an hour. The technique of Rosenberger and 
KesseF was employed to stain the conidia, 
where under a UV microscope, the nuclei appeared 
green to light green and the germ tubes red. Deoxy¬ 
adenosine (2mM) was introduced during the second 
nuclear division. In Fusarium, the macroconidia are 
3-5 celled, fusoid wherein each cell has a nucleus while 
the microconidia are uninucleate and 1-celled. The 
chlamydospore (sedentary) is thick walled, single 
celled, oval to spherical and uninucleate. 

Germination is best seen in slide cultures and it 
starts after an hour. Septa and vacuoles become 
conspicuous with the increase in permeability 
(Fletcher-). Germination is not synchronous. The germ 
tubes develop septa with varying inlerseptal region 
(6 h). The first nuclear division in either conidia 


takes place in 3-4 h and the binucleate condition re¬ 
mains for 3-5 h which in a natural sequence divides 
asynchronously to have 3 nuclei. Thus the 2nd and 
3rd divisions during germination is not synchronous. 
Treatment with deoxyadenosine after the first division 
(4 h and releasing after 6 h) results in a partial syn¬ 
chrony (Mitchison and Creanor^). Deoxyadeno¬ 
sine acts as a block and accumulates by synchronous 
division. The uninucleate chlamydospores divide 
synchronously up to 16 nuclei. The behaviour and 
division of neclei in (i) macroconidia and (ii) micro¬ 
conidia are difiercnt. Further, chlamydospores behave 
totally unlike the conidia. This behaviour is highly 
suggestive of the existence of more than one nuclear 
cycle. The synchronous division of the chalmydo- 
spores appears to be biologically significant from the 
point of pathogenicity (inoculum). For, Fusarium- 
culmorunu Gracia et al.^ reported the absence of the 
nuclei or any other structure that might be con¬ 
sidered as chromosomal in nature in the end cells of 
the conidia (macro-) while studies of Punithalingam'* 
revealed that the end cells of the conidia contained 
nuclei as found in this strain {cf. Table 1). The 
asynchronously dividing nuclei of this strain, can 
be induced to divide synchronously, indicates that 
the events in the cycle are closely associated with 
DNA synthesis and division. 


Table J 

The effect of deoxyadenosine on the germinating conidia of Fusarium oxysportim 


Controlled Treated 


Macroconidia Microconidia Microconidia Chlamydospores 


Hrs. nuclei 

germ- 

tube 

L 

% 

germi-*'^^ 

nation 

nuclei 

germ- 
tube ^ 

% 

gcrmi- 
, nation 

nuclei 

germ- 

tube] 

/() 

germi¬ 

nation 

nuclei 

germ- 

tube 

0 

/ o 

germi-^ 

nation 

0 

(1,1,1, V) 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

(1, 1, 1, 1) 

0 

00 

1 

0 

0 

1 

0 

Q 

1 

0 

0 

2 

a, 1 , 1 , 1 ) 

2-5 

1-2 

1 

0 

0 

1 

. 0 

0 

1 

0 

0 

3 

(i, 1, ], 1) 

8-35 

2-5 

1 

0 

0 

1 

2-7 

1-2 

2 

0 

, 0 

4 

[(1 + l)/2i 

1 + M 

30-100 

15 

2 

5-10 

8 

2 

5-15 

6-10 

2 

0 

0 

5 


. j 100-225 

25 

2 

10-25 

10-15 

2 

5-35 

15 

2 

0 

0 

6 

[(l+})/2,-. 

. J 200-325 

38 

3 

15-50 

25 

2 

15-55 

25 

4 

5-10 

10 

7 

[(1 + 1 + 

325-500 

55 

3 

45-100 

35 

4 

50-150 

35 

4 

5-15 

' 15 

8 

[(1 + 1 + 

500-1 mm 75-80 

5 

65-160 

47 

4 

65-170 

50 

8 

10-25 

,20 

9 



5 

150-250 

65 

8 

150-300 

80 

8 

20-30 

'•20 

10 

— 


my cel i a 

5 

300 

78 




8 

upto 45' 

25' 

11 

— 



7 

300 

•80 



16 

16 

65 

25" ' 
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bactehial Leaf spot of beielvine 

{PtPER BETIE L.) INCITED BY XANWOMONAS 
betlicola Patel et al. in kerala 

A bacterul disease of endemic pattern was reported 

ff severe in the 

affected gardens invohing the whole plantation Pre- 
Ifflnan studies^ suggested that the organism can go 
tc Peppemne IPiper m^rm, L). In view of the potet 
tia! .rop .osses, studies were taken up on the svmnto 
-t^og,^ of the disease and identity^ the pathoS' 
The results are presented in this note. ® 

A bacterial leaf spot on betelvine was renorted hv 

To!!» was considered as a minnr 
I here were subsequeni repons of ire <^^ough 

from Jabaipur area ^HP.'. 

Svmphmarolvgi of ihe Disease 

In ilie prei^nt study a pure culture nf tha 
uas established and the oathopp - * 

under natural and ar^Siahnl aTn'' 

ynipioms of the disease were studild. “ihr”"/’ 

begi.ns as mmuie water soaked snnf ii 'nfection 

blade delimited hv veinT 1 T f 

«o form larger irregular brownish s^f 

lesions are invariablv ao-nmno^- ^ advanced 

and result m ultimate defoliation 

K'und to vary with varieties. symptoms are 


Fig. z. Symptoms produced 
peppervine. 


hy I he piu liogcii 


vine.°' or Ihe disct.se o.i h 

appear^apeppervinc. the .sympt, 
minute necrotic spots with yellow ha 


Sincere thanks are due to Professor J. Meyer, Uni- 
UTsny Caiholique de Louvain for suggestions arid 

facilities. 

Mvcoiog) Research Laboratory, Dev Rao. 

^ Kek \ ardhini Campus, 

Hyderabad 500001 , India, 
februan 13 , 1978 . 


In certain cases the infect ion i.s conrutcti (%» ^ 

margins, diHused and quickly .sprciuIiJig in an 
fashion (Figs. I, 2 and 3 ). Ol'ten grc>i%ii hiaei t 
are seen on the stem and jxaiolcs. 
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- L A healthy and infeeted leaf in a . 

plantation. Note the vines without leaves. 
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rhis is followed by ihe development of a blackish 
brown di-icoiouration spreading (o (he leaf lamina and 
dcfoliatio]!. 

liictidfy of flic Puthoi'Cfi 

'!'hc pathogen inciting the leaf spot of betelvine is 
itientilictl as A'. hetHcola Patel ctalf. Important and 
routine hactcrit)logical tests, Breed et aLf> were 
conducted. Colony morphology, colour, motility, 
shai'jc and gram reaction were suggestive of the genus 
Wi/if/iofiiiffia.w Pertinent physiological properties of 
the isolate were studied as per Dye^t. The observa¬ 
tions arc given helow. 

A. Moi’pholoi^orcrl ami Cultural Characters of the 
Organism 

C'o!()ny colour yellow and slimy; colony shape— 
circular and shiny; shape of the organism—short 
rods; motility motile; temperature range—26-30"'C; 

temperature optimum.28" C; gram reaction—gram 

itegative; growth on nutrient broth—turbid yellow 
growth. 

B. Physioloyiical and Biocheniical Properties 

Starch hydrolysis.strong and positive; Catalase 

prtiduction positive; Kovac’s Oxidase test—negative; 
Nitrate reduction negative; H 2 S production—posi- 
ti\e; 1'crmentation of sugars. Lactose—fermented 
with acid production and no gas formation; Sucrose— 
leiiticntcd with acid production and no gas formation. 

'fhe properties of strong starch hydrolysis, negative 
Kovac's Oxidase lest, negative nitrate reduction, and 
the fermentation of lactose with production of acid 
coupled with yellow colony colour, negative gram 
reaction, rod shaiK' and motility arc suggestive of the 
itlcniity of the pathogen as X. bet I kola Patel et aid. 
Singh and (’nand- also got similar results in their 
studies. So the pathogen is identilied as X. hetlicofa. 
This is the first authentic report of the disease and 
pathogen fn)m Kerala. 

l acilitics provided by the Kerala Agricultural Uni¬ 
versity are gratefully acknowledged. 

Department of Plant Pathology, Jamf.s Mathew, 

('ollege of Agriculture, Mani T. Cherian. 

Vellayani, P.O., Koshy Abraham. 

Trivandrum, Kerala 695 522, 

March 2, 1978. 
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DRECHSLERA SUBPAPENDORFII MOtJCHACCA 
—A NEW RECORD FROM INDIA 

While investigating the seed-borne fungi of Legumi¬ 
nous plants from India, an unrecorded species of 
Dreclislera, viz., D. subpapendorfii was found growing 
on seeds of Phaseolus aconitifolius L. collected from 
Vadgaon (Rajasthan), by B. L. Jain, 1975 (RUBL. 
1701). 

This species was originally isolated from soils of 
arid regions from Egypt by Mouch cc h The present 
report is the first record of this species on seeds and 
also a new record for India. The growth characte¬ 
ristics of this fungus are briefly described since they are 
important in seed pathological studies. 



Figs 1-3. Fig. 1. Gro'wth of D. subpapendorfii on -the 
seed coat and cotyledons, x 72. Fig. 2. A conidio- 
phore bearing conidia, growing on the seed, x 316. 
Fig. 3. Conidiophores and conidia, x 720. 

Colonies on seeds (Fig. 1) amphigenous, wooly and 
brown to dark brown. Conidiophores (Figs. 2, 3) 
produced singly or in clusters of 2-4, straight or 
flexuous, simple or branched, sharply geniculate 
pale to medium brown, upto 520 mp. long ; 5 •2-8-5 m/^ 
wide at the apex and 2-2-6*2m/x wide at the base. 
Conidia small, borne in clusters of 3-4, produced 
acropleurogenously at the tips of conidiophores ; 
curved or straight, obpyriform, navicular or ellipsoidal, 
light to dark brown with the end cells slightly pale, 
(2) 3-pseudoseptate, 20-0-33*2m/x long, 10-0-15-9m/x 
wide (av. 27-1 x 13*15). 
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Department of Botany, N. K. Agrawal, 

University of Rajasthan, B. L. Jain, 

Jaipur 302004, India, 

February 27, 1978. 
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USTILA60 CONSIMIUS SYDOW— 

A NEW RECORD FROM MANIPUR 

During a visit to Imphal in October, 1975, a species 
of Smut Fungus, parasiting on the inflorescence axis 
of Narenga porphyrochroma (Hance) Bor (Poaceae), 
was collected from Kongba Khetri Leikai,^ Imphal, 
Central Manipur District, Manipur. The disease 
manifests itself as a markedly hypertrophied portion, 
0*6Jl cm. in diameter, at the apex of the culm just 
above the last'node, completely checking further 
development of the ' inflorescence. Seri, completely 
destroying the inflorescence and part of the axis, are 
being covered by the leaf sheath partly, 2-3 in number, 
pseudo-membranous . which later flasks away after 
drying up of the culm exposing sooty black spore 
masses partly. Columella, 0-3-6 cm. in diameter, 
tapering upwards or quite long as the sorus. 

Some of these spores on being examined micro¬ 
scopically in a drop of distilled water and by Ellis 
Method (cited from Chamberlain^) revealed a species 
of Ustilago, spores being spherical to elliptical in shape; 
spore chestnut brown in colour, 3-5-6-5ft in diameter; 
expore, thick with smooth surface; endospore thin 
and delicate. The pathogen has been deposited at 
C.M.L, Kew, England (IMI—199505) and indentified 
as Ustilago consimilis Sydow. The germination 
potential of the spores was studied by employing 
methods described earlier^’3>6,7 failed to 

germinate. Ainsworth and Sampson^ indicate factors 
which may be of considerable practical importance in 
germination studies. Duran and Safeeulla^ state— 
“Although smut spores are generally considered to 
germinate failrly readily on agar media, optimum condi¬ 
tions vary from species to species”. Mordue and 
Johnston"^ stated that smut spores should reach full 
maturity on host plant otherwise only a low propor¬ 
tion of viable spores can be expected. A perusal of 
literature revealed N. porphyrochroma is a new host of 
U. consimilis^ and hence a new record for Manipur. 

The writers are thankful to Director, C.M.L, Kew, 
England, for his generous help in the identification of 
the fungus. The senior writer wishes to thank Principal 
Rev. Br. M. G. Shannon for providing Laboratory 
facilities. 

Department of Botany, Nameirakpam I. Singh. 

St. Edmund’s College, M. Pushkaran.- 

Shillong 793003, H. K. Baruah.** 

March 6, 1978. 


Botany Department, The New College, Mndrus 
600014. 

❖ ❖ Vice-Chancellor, Gauhati University, Gauhati 
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MICROSPOROGENESIS AND MALE 
GAMETOPHYTE IN CVNODON DACTrLOiV 

The spikelets of Cynoc/on dactylon were (ixcd in 
FAA and pretreated with 10% of HI" before processing 
for microtomy. The anther is tctrasporangiatc. A 
hypodermal archesporial cell diircrentiates in micri^- 
sporangium (Fig. 1). Sometimes, a plate of arche> 
sporial cells may be seen (Fig. 2). The mode of aiKhci 
wall development (Figs. 2-6, 8, 1L13) is of Ihc mono* 
cotyledonous type (Batygina*). During devchtp- 
ment the endothecium. develops lignin Ihickiniings in 
the form of finger-Iikc projections from the basv 
towards apex and also free from each other (Eigs, 

13). It is, therefore, of grass typo (Untawalc and 
Bhasin^). 

The tapetum is of secretory type, single-layered ami 
the nuclei in some of the cells divide initotically form 
ing two nuclei (Figs. 8, 11). In a matur'c anther, ilu- 
cells of the tapetum persist as a thin bantl adhering lo 
the inner wall of the cndolhocium. These cells develop 
Ubisch bodies on their tangential walls (Ings. 12, 13) 

The primary sporogenous colls give rise to niicrm- 
spore mother cells after undergoing one or two divi¬ 
sions (Fig. 6). These cells round oil* and undergo = 
successive meiotic divisons (Figs. 7 10) resulting onlv 
in isobilateral and decussate icliads (I'igs. 9, lUj 
Unlike the condition in Elcusinc nfricana where all 
types of tetrads are described (Mahalingappa*r 
A thin layer of callose which is present around the 
microspore mother cell disappears by die lime niicii‘- 
spores are formed (Figs. 6-11). 

The male gametophyte is somewhat round in shafv 
with a smooth thin exinc and a thin inline and the 
nucleus is lying towards a side due to the presence r'. 
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a \aciu>!c (l-ii*. 12). As (he pollen grain develops 
runhci tile nucleus divides Ttn'ming a large vegetalive 
cell {1 ig. 1 .^). l.aler, llic generative cell divides form¬ 
ing twi> Sinai! male cells which are round in shape 
(I ig. I'l). Meanwhile, the vegetative nucleus loses 
its sfiape and takes dark stain showing signs of degene- 
rat iiui. I he pollen gi'ains arc shed al 3 -ceKcd stage. 



sponal cell. Mg. 2 . A plate of archcsporial cells, 
t tg. 3. Spoi'ogenons cell surrounded by primary 
txii ictallaser. lug. d. Periclinal division of primary 
paiictal layer, fig. .3. Periclinal division of inner 
sccuniiarv parietal layer. Mg. h. Miicrosporc mother 
cells surrounded by wall layers, lag- 7. Microspore 
mother cel! al metaphase. Mg. Dyads; note 

j^ioniincnt tapetum and the degenerating middle layei. 
lags. 9, to. isobilateral and decussate tetrads. Fig 11. 
Microspi>rcs with binuclcatc lapctal cells. Figs. 12, 
13. One- and two-ccllcd pollen grains ; note ligna- 
ccous thickenings. Fig. 14. .3-cclled pollen grain (All 
ligurcs, 320). 

t he auiliof is graicful In Or. W S. Chikkannaiah 
I'lir his guidance, anil to U.O.C'., New Delhi, foi its 

liitancial assistance. 

DcpiU'tmcnt of l^olany, M. S. Mahalingappa*. 

Karnatak University, 
i>harwad 580 003, India, 

March 17, 1978. 

Present address : Research Associate, Asian 
Institute for Rural Development, Basavanagudi, 
Bangalore 560 004, India. 


1. Batygina, T. B., Teriokhin, E. S., Alimova, G. ic 

and Yakovlev, M. S., Bot. Zh., Kvvi\\ 196 ^,' 
48, 1108. 

2 . Mahalingappa, M. S., Embryological Studies :n 

Some Members of Gramineae, Ph.D.' Thesis 
.Karnatak University, Dharwad, India, 1975 ’ 

3. Untawale, A. G. and Bhasin, R. K., Curr. Sci 

1973, 42, 398. 


THANATEPHORUS CUCUMERIS, CAUSING 
DAMPING-OFF AND COLLAR ROT IN 
SUNFLOWER 

During July,-August 1977, large number of sunflower 
seedlings were observed to die due to root and collar 
rot, at G. K. V. K. Campus Farm of rhe University of 
Agr^.dulmral Sciences, Baiigaloi:e. In certain patches 
the germination was affected; a close observation of 
such patches revealed seed decay and pre-emergence 
damping-off. Where disease occurred on young seedlings 
a clear girdling and rotting of the basal portions of 
the stem at the dollar region w^as noticed. Such plants 
collapsed and died. Isolations from the affected por¬ 
tions of the diseased seedlings yielded consistently a 
fungus with non-sporulating, septate, buff cottony 
mycelium. The fungus was pathogenic to sunflow'er 
and produced similar symptoms when inoculated 
arrifidialliy. Isolations from these inoculated 
plants yielded rhe same fungus. The pathogen was 
identified as Rhizoctonia state of Thanatephorus cucu- 
mens (Frank) Dcnk and the culture is deposited in 
CMI (IMI 223515). 

There are reports of Rhizoctonia, bataticola infedting 
sunflower from India and abroad. How^ever, there is no 
report of die occurrence of R. solani (Imperfect state 
of Thauatephoriis cuctnneris) 011 sunflower from India 
and this cionstitutes first record. 

Thanks are due to Director and Dr. J. E. M. 
Mordue of Commonw^ealth Mycologicai Institute, for 
identification of the fungus, and to Dr. H. C» 
Govindu, Senior Professor and Dr. A. Seetharam, 
Geneticist (Sunflower) for facilities. 

AlCRP on Sunflower, T. B. Anilkumar. 

Dept, of Plant Pathology, M. N . L. Sastry. 
University of Agril. Sciences, 

Hebbai, Bangalore 560 024, 

March 9, 1978. 


OBSERVATIONS ON THE PACHYTENE 
CHROMOSOMES OF SOLANUM INDICUM 
VAR. MULTIFLORA 

Among the spinous Solanums, many of which are of 
economic importance'* 2 , only a few ha\e been sub¬ 
jected to cytological analysess-". Studies were there¬ 
fore initiated in this direction and our obser\'ations 
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Table I 


Morphological features of the pachytene chromosomes of Solanum indicum var. multiflora 

{Lengths are given in microns) 


Chromosome No, 

Long arm 

Short arm 

Total 

length 

Arm ratio 
LA/SA 

Total ECS HCS 

HCS ECS Total 





1. 

200 

13-0 

7*0 

6-0 

11-0 

17-0 

38-0 

1-2 

2. 

21-0 

14-0 

7-0 

5*0 

5*0 

10-0 

33-0 

2-1 

3. 

21-5 

16-5 

50 

4-0 

5*0 

9-0 

31-5 

2-4 

4. 

16-0 

12*0 

4-0 

4-0 

9-0 

13-0 

31-0 

L2 

5. 

15-0 

10-0 

5-0 

5-0 

6-0 

11-0 

26-0 

1-4 

6. 

12*6 

8-6 

4-0 

5-0 

6-0 

ll-O 

23*6 

M 

7.* 

16*0 

11-0 

50 

60 


6-0 

23*0 

2-7 

8. 

10*4 

6-4 

4-0 

30 

7-0 

10-0 

21-4 

1*0 

9. 

12*0 

8-0 

4-0 

3-0 

5-0 

8*0 

21-0 

1*5 

10. 

10*0 

7‘0 

3-0 

2*0 

5-0 

7*0 

18*0 

1-4 

11. 

11*0 

9-0 

20 

2*0 

40 

6-0 

17-0 

L8 

12. 

8‘0 

6-0 

20 

10 

4*0 

5-0 

14*0 

1'6 


ECS—Euchromatic segment, SA — Short arm. 

— Heterochromatic segment. * Denotes nucleolar organiser. 

LA —Long arm. 


on the pachytene chromosomes of Solanum indicum 
Linn var. multiflora Wight’ are reported in this note. 

The flower buds were fixed in 1: 3 acetic-alcohol 
and stored; the anthers were smeared in acetocarraine 
and observations were made from temporary slides. 
At pachytene the chromosomes did not spread well 
and only a few chromosomes could be traced in each 
of the PMCs, On the basis of the relative lengths, 
arm ratios and the extent of differentiation into eu- 
and heterochromatic regions, all the twelve chromo¬ 
somes of the haploid set could be recognised and 
numbered 1 to 12 in the descending order of their 
total lengths. The morphological features are summa¬ 
rised in Table I. 

The chromosomes are linearly differentiated into 
eu- and heterochromatic segments of variable lengths, 
the latter consistently occupying the regions adjacent 
to the centromere. The total length of individual 
chromosomes varies from 38fxm for chromosome 1 
to 14 /xm for chromosome 12. The chromosome 
complement consists of 6 chromosomes with median 
centromeres, 4 with submedian centromeres, and 2 
with subterminal centromeres. There is a single 
nucleolus organising chromosome pair, which occupies 
the seventh position in the complement, with the 
nucleolar organising body located in a nearly terminal 
position in its short arm. 

In the morphological features of the pachytene 
chromosomes of S. indicum var. multiflora, describe^ 


now for the first time, this species shares cerain cyto* 
logical features with other spinous Solanums similarly 
investigated^"®. However its true affinities from the 
cytogenetic point of view needs to be established from 
studies on the F-1 heterozygotes and their derivatives 
between this and the .other species. Attempts in this 
direction to elucidate the evolutionary trends within 
this group are in progress. 

We are thankful to the Head of the Department of 
Botany for facilities. One of us (P. B, K.) is grateful 
to the C.S.I.R. New Delhi, for awarding a J. R. F. 
Department of Botany, P. B. Kirti. 

Andhra University, B. G. S. Rao. 

Waltair 530 003, March 21, 1978. 
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AVSTRALOXYLON FROM THE KAMTHI BEDS 
OF LOWER GONDWANA, INDIA 

A new species of Australoxylon, A. kanhargaoense 
has been described from the Kanithi Beds (Lower 
Gondwana) of Kanhargaon village, Chandrapur District, 
Maharashtra, India. 

Australoxylon Marguerier, 1971 
Australoxylon kanhargaoense sp. nov. 

Diagnosis 

Pycnoxylic secondary wood; growth rings clear 
(macroscopically 5-7 mm wide), late wood 14 tracheids 
wide (crushed), early wood tracheids polygonal to 
squarish. Medullary rays in cross section placed at 
an interval of 3-6 trachieds; rays homogeneous, 1-2 
seriate, 1-30 cells deep, average height 9-10 cells (in 
25 counts). Tangential surface of tracheids pitted, 
pitting 1-3 seriate, hexagonal, alternate and contiguous, 
adiai wall pits c t tangentially appearing as beads. 
Radial wall pitting 1-3 seriate, pits circular, 
bordered, alternate-opposite-subopposite, separate- 
contiguous (mixed type of pitting), pits disposed into 
groups of 2, 3, 4; cross-field pits 1-7, mostly 4, 
bordered, sub-circular in shape, 

Holojype ; Regd. No, 35307, Birbal Sahni Institute of 
Palaeobotany, Lucknow. 

Locality : Kanhargaon village, Chandrapur District, 
Maharashtra, India, 

Horizon ; Kamthi Beds, Lower Gondwana. 



Fig. 1. Cross-section showing the crushed late 
wood and growth ring zone, 75 x. 

Fig, 2. Tangential longitudinal section showing the 
beaded appearance of tangential trachied walls, 225 

Fig. 3. Radial longitudinal section showing oppo¬ 
site-alternate pits and groups of 2, 3, 4 pits, 500 x. 


According to Marguerier^, the main diagnostic 
features of Australoxylon are mixed type pitting and 
arrangement of 2, 3, 4, or 5 pits into clusters. Margu¬ 
erier described two species, viz., A. teixeirae (Type spe¬ 
cies) from the Lower Permian of Mozambique and 
A. natalense from the Ecca Formation of Natal. A. teix¬ 
eirae differs from A. kanhargaoense in lacking tangen¬ 
tial wall pits and A. natalense diflbrs in having wel 
dilTerenciated growth rings. Hence, the presen 
wood is referred to a new species. 

It is interesting to add that mixed pitting and group¬ 
ing condition of pits has also been found in Dadoxylon 
chandaensis Chitaleyt (1949^2), Dadoxylon eocenum 
Chitaley2 (1949/?), Dadoxylon deccani Shukla^ (1938), 
Dadoxylon resinosum Shukla*'' (1944). 

Birbal Sahni Institute of M. N. V. Prasad. 

Palaeobotany, Lucknow, Shaila Chandra. 

March 27, 1978. 


1. Chitaley, S. D., J. Indian Bot. Soc., 1949 a, 28 (3), 

172. 

2. —, /did., 19491?, 28 (4), 111. 

3. Marguerier, J., 96 Congr. nat. Soc. Savantes, 

Toulouse, 1971, 5, 99. 

4. Shukla, V. B., /. Indian. Bot. Soc., 1938, IV (5-6), 

355. 

5. —, Ibid., 1944, 23 (3), 83. 


INDUCED MALE STERILE LEAF MUTANTS IN 
CAJANUSCAJAN (JL.) MILLSP. 

The utilization of male sterility has become a handy, 
tool in' rhe proluction of hybrids, as it eliminates a 
laborious process of hand emasculation and pollination. 
Artificial induction of male sterilitiy has been possible 
with the use of physical and chemical mutagens^-®. 
Flowevcr, there are very few reports of male sterility 
in pigeon-pea which would promote out-crossing'7-t>. 
The present paper deals with the induction of male- 
sterile leaf mutants in an early maturing; var. Pusa 
Ageti of Cajanus cajan (L.) Millsp. with ethyl methane 
sulphonate (EMS) and gamma-rays. 

The seeds of Cajanus cajan obtained from Division 
of Genetics, I.A.R.I., New Delhi, pre-soaked for 
14 hours in distilled water at room temperature, were 
treated with (200 seeds per treatment) 0*1, 0*2 and 
0*3% aqueous solutions of EMS for 6 hours. The 
dry seeds were also irradiated with 10, 20 and 
25 kR of gamma-rajys at I.A.R.I., New Delhi. 
The chemically treated seeds after thorough washing, 
and the irradiated and untreated seeds (control, were 
sown for obtaining M;^ generation. The seeds aollec- 
ted from each plant on individual plant basis were 
sown in the field in randomized-bioick-single row 
design!. . , 
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Two types of male-sterdle leaf moitants foUowiiiig 
0-3% EMS and 25 kR of ganima-rays respectively were 
recorded from two individual plant progenies inM 2 
generation. 

EMS induced mde-sterile leaf mutants 

Three mutants of this type were screened. They 
attained a height of 85—95 cm as compared to that of 
control plants (115 cm). The leaflets varied from 
ohcordatc or somewhat oval ini shape with obtuse 
apex. The terminal leaflet of each leaf, however, was 
slightly notched (Fig. 1 B & C), The flowering in 
these mutants was delayed by nearly a month in com- 



Figs. l'-4. Fig. 1 . Leaves of control and male- 
sterile leaf mutant. A. Control; B. & C. EMS Induced 
mutant. Fig. 2. flowering bran(C(hes of EMS induced 
male-sterile leaf mutant showing cjeistogamcus 
flowers. Fig. 3. Growth habit of g;amma-rays induced 
male-sterile multifoliate mutant. Fig. 4. Leaves of 
control and gamma-ray induded mutant. A. Control; 
B, C & D, Tri—, Terra— and pentafoliate leaves of 
mutant. 


parison with the clonitrolled ones. All thi 
these mutants failed to bloom throughout tl 
tence (Fig. 2). Two 'types of diestoganKns 
were present on each mutant, normal and 
flowers. The abnormal flowers exhibited l>i' 
condition of the ovary. In the flowers, the wu 
remained outside the standard petal, whta 
abnormal flowers invariably showed bicarpeii, 
dition of the ovary. None of these mutants ; 
any pod because of a very high degree of poHfu 
(97*22-99-30%) as tested b[y Alexander's n 

Gamma-ray i mduoed male-sterile mn'uijoL'aU 

A single male sterile multifoliate mut.i 
screened. It exhibited reduction in its height t 
as compared to Gontrol plants (Fig. 3). e 
normal trifoliate leaves, some tetra and pciK.. 
leaves were also' present on the lower bra 
the mutant (Fig. 4). 

The flowering in this mutant was delayed 
month as compared with the control plants. .* 
floral buds were cleisrogarnous throughout tlu 

span, except for 5-10 buds. This mutant alM< ; 
to produce any fruit and exhibited pollen 
between 34-57%. The causes of fruitl • 
are yet 'to be wmrked out. 

Sincere thanks are due to Doctors J. S. T’ 

S. V. S. Chauhan, M. P. Singh and R. Kutu. 
their valuable help. 

Department of Botany, S. N. Chatuiu 

R.B.S. College, R. P. Sharma 

Agra, 

April 7, 1978. 
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ON A RECORD OF SHORT-FINNED WORM 
EEL, MURAENICHTHYS VERMIFORMIS, 
PETERS FROM INDIAN COAST 

Short-finned worm eel, Muraenichthys vermifonnh\ 
Peters lias been previously recorded only from Ceylon 
coast by Munro^ and Day^. But there is no record 
of this species from Indian coast. 

While undertaking biological collection in intertidal 
zone of Adatra (Lat. 22^ IT N., Long. 69° 06' E) 
and Shivarajpur (Lat. 22° 20' N., Long. 68° 58' E.) 
on the North-West coast of India, several live speci¬ 
mens of Muraenichthys vennifonnis (Figs. 1 and 2) 
were collected. They are deposited in the Museum 
of Marine Biological Research Station, Port Okha. 



Fig. 2 


Description 

Body is cylindrical, without scales, ventral fins and 
pectoral fins are absent. Dorsal fin commences 
behind the vent. Head is 5 • 5-6 • 8 and depth of body 
19-24 in total length. Head is 1 • 6-1 • 8 in trunk. Head 
and trunk are 2 *2-2-4 in total length. Eyes are 2-2*3 
in snout. Angle of the mouth is slightly posterior 
to the eye. Vomerine teeth are present. Tongue 
is hot free. Nostrils are labial in position. Tip of 
'^il is free^' 


Colour 

Dark ashy along the back, becoming yellow or dirty 
yellow on the sides and below. Dorsal fin faint ashy 
while anal fin white. 

Habitat 

Under the stones and coral boulders lying in sandy/ 
sandy-muddy bottom of mid-littoral zone. 

Distribution 

Ceylon, North-West coast of India (present record). 
M. vennifonnis differs from Miiraenichthys schnitzel 
Bleeker by following characters : < 

(i) The origin of the dorsal fin behind the vent. 

(ii) Teeth in jaws and on the vomer in a single row. 
The authors are thankful to Shri P, Basu, Commis¬ 
sioner of Fisheries, Government of Gujarat, for faci¬ 
lities, and to Professor N. D. Chaya and Shri M. 
Bhaskaran for guidance and encouragement. 

Marine Biological Research Station, N. M. Patel. 
Port Okha 361 350, M. I. Patel. 

January 16, 1978. 


1. Munro, I. S. R., The Marine and Fresh Water 

Fishes of Ceylon, Canberra, 1955, 1, 65. 

2. Day, F., Fauna of British India Fishes, 1889, 1, 

663. 


SCANNING ELECTRON MICROSCOPIC STUDIES 
ON SPERMODERM OF SESBANJA SCOP. 

(LEGUMINOSAE) 

Extensive anatomical and morphological studies on 
Leguminous seeds are available"^-^, yet very little 
work with scanning electron micros:ope (SEM) has 
been a'Jcomplished‘^~‘k We report on SEM results on 
the spermoderm pattern of Sesbania grandiflora Pers., 
S. aegyptiaca Pers., and S, aculeata Pers. 

Dry mature seeds after cleaning were attached to 
aluminium stub by silver paint and coated with a 
very thin layer of gold. For uniformity the side just 
below the hilum in all seeds was scanned in the 
Cambridge srereoscan-lSO, at 20 K.V. The voucher 
specimens were deposited in the Department of Bo.arny, 
Lucknow University Herbarium. 

The three taxa which were investigated show the 
existence of two types of spermoderm pattern. Sper¬ 
moderm of S. grandiflora (Fig. 1) consists of nume- 
rous round or polygonal thickened, raised ridges. 
Each area encloses within it, a somewhat depressed cross¬ 
like structure, sometimes the centrally enclosed struc¬ 
tures appear reticulate due to the presence of finer 
thickened, intersecting lines. S’, aculeata and S, aegyp- 
tiaca (Figs. 2 & 3) show rugose type of spermoderm 
pattern, the seed surface. consists of irregular, in..er- 
^oven ridj^es and furrows, la .V. apuhata (Fi^ 2) 
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this pattern is more distinct and the rugae are 
smooth, while in S. aegyptiaca (Fig. 3) the rugae are 
less distinct and have some deposition, which makes 
them rough. Presumably, the basic spermoderm 
pattern does not differ from place to place but the 
amount of deposition does var^^. 



riGS. i- 3 , Spermoderm of (1) Seshania grai 
^^>(2), S. aculeata and (3) S. aegyptiaca (AH 

S. grandiffora is a medium sized short lived t 
while S, ae^ptiaca and 5. aculeata are shrubs. < 
studies show that the spermoderm pattern 


S, aegyptiaca and S. aculeata show greatcF similarity 
compared to that of S, graudifhra, whicti is totally 
different. Though all the three are distinct from eaiii 
other, we believe that these differences in spermoderm 
pattern are specific and characteristic of each spocit, 
Off plant. 

The authors are thankful to Dr. Nityanan.i, 
Director, C.D.R.I., Lucknow, for the permission 
to use the E.M. and to Drs. A. C. Shipston and 
V. K. Bajpai for their kind help in the use of tin 
instrument. 

Department of Botany, B. S. TiaVBDI. 

Ludknow University, G. D. BaGCTU. 

Lucknow 226 007, UsHA Bajpm. 

May 1, 1978. 


1. Ambegaokar, K. B., Ind, J. Agr, Scs,, 197(\ 

46, 8. 

2. Corner, E. J. H. Phytomorph .y 1951, 1, H ^ 

3 . —J The Seeds of Dicotyledons, Cambridge 

University Press, Cambridge, 1976, 1 & 2. 

4. Me Ewen, T. T., Dr nzck, B. L. and Bushuk. 

W., Cereal Chew., 1974, 51, 750. 

5. Sharma, S. K., Babu, C. R., Johri, B. M. 

and Hepworth, A., Phytomorph., 1911 ^ 27. 
106. 

6. Wolf, W. T. and Baker, E. L., Cereal, Sd, 

Today, 1972, 17, 124. 


TORI LONGITUDINALES AND VALVULA 
CEREBELLI AS THE BASIS OF IDENTIFICATION 
IN FISHES 

Tori longitudinales arise from the central gray zone 
of the optic tectum. The two tecta are connected b’ 
an intertectal icommlssurc wriclh passes over the tori 
and some fibres of this e rmmissure may terminate in 
the mass of tori. The tori hang in the optocoele. The 
configuration of the tori varies in the species ot 
Barilius under report. 

Valvula cerebelU is a characcerisiic feature of bon • 
fishes and assumes a definite configuration at the level 
where the traotus mesencephalo—ciercbellaris posterior 
establishes a full connection, with the granular area 
of valvula. The molecular valvula by this time has 
differentiated itself intO' right and left lateral and .i 
central molecular area surrounded by granular area 
in a feature characteristic of each species. 

Barilius bola (Ham.), B. vagra (Ham.) and 
B. hendelisis (Ham.) were examined. In B. bola. 
the tori are partitioned medially by a long narrow 
zone of the optocoele except at the dorsal end (Fig. 1). 
The tori abut against the periventricular layer (stracinn 
fibrosum periventriculare). Each torus is a massive 
structure and the optocoele between the tori and the 
central molecular valvula is veify narrow because 


I 
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I he excessive development of the valvula cerebelli. The 
eencrai molecular valvula is almost rectangular, the 
breadth ol the rectangle towards the tori being more 



than that of the opposite end. The intercectal com¬ 
missure is very thin. 

In B. vagra, the tori are partitioned medially by 
a short triangular zone of the optocoele except at ihe 
dorsal end. The tori are separated from the periven- 
tricular layer by a prominent interteaal commissure 
(Fig. 2). Each torus is a long, narrow bean shaped 
mass and the optocoele between the tori and the central 
molecular valvula is quite spacious. The central mole¬ 
cular valvula is in the form of an invened triangle 
with round edaes. 

In B. henddlhis, the optodoele between the tori is 
in the form of a triangle. Dorsally the two tori are 
connected with each other. The lateral end of each 
torus, facing the lateral molecular valvula, is blunt 
and drawn towards the periventricular layer (Fig. 3}. 
Each torus is like a. foot imprint. The optocoele bet¬ 
ween the tori and the central molecular valvula is 
intermediate between that of B. holn and B- vagra^ 
The central molecular valvula has more or less ellip¬ 
tical appearance like ati egg, The intercectal commis¬ 
sure is very thick. , 

It is, thus evident that these histological features 
provide a means for correlating the extent of deve¬ 
lopment of vision and aooustico lateralis system and 
are of .some taxonomic value. 

Dept. of Zoology, K. K. Tandon 

Panjab University. 

Chandigarh 160 014. 

January 9, 1978: 



T.S. mescnr:iephalon through the trac- 
rus mescnccphalo-ccrcbcllaris posterior of 1. Bardms 
hold, 2. B. vagra, 3. B- henMhls. 

ITC = Interteaol commissure; OP = Optocoele; 
OT r-Optia tccium; PL Perive-tricukr layer (stra¬ 
tum fibrosum periventriculate) ; TL — Torus 
dinalis; TRMCP = Trartus mesencephalo-cerebellans 
posterior; VCG = Granular area of valvula cerebelli, 
= Central molecular area of valvula cerebell?; 

VCM _ Lateral molecular area ol valvula cerebelli. 


SOME OBSERVATIONS ON THE HISTOLOGY 
OF TERMINAL FILAMENT, OVARIOLE 
SHEATHS AND INTERFOLLICULAR PLUGS 
OF A COMMON PLANT BUG ODONTOPUS 
NIGRICORNIS STAL. 

The oVv’.ry of Odontopus nigricornis like other heterop- 
terin bugs is telotropic. Earlier work on this type of 
ovary by BDidiag and Wick^ and Brunt- gives an excel¬ 
lent account of histology. A fresh probe in the 
s^me topic taking Odontopus as an example revealed 
interesting information, particularly with regard to 
the termin\l filament, ovariole sheaths and the inter- 
follicular plugs. This communication presents this 
information. 

Adult bugs were collected from Empress garden, 
Pune, and were reared in small cages. They were 
fed on fig fruits and other vegetable matter. Female 
bugs were dissected alive in saline (6% sodium chloride). 
Ovaries were quickly remaved and placed in freshly 
prepared fixatives for 24 hours at 4° C. Beuin s (aqua) 
calcium formal and Camoy were tested. Carnoy’s 
fixative proved to be the best. Tissues were de¬ 
hydrated in alcohol, cleared in benzene and embedded 
in paraffin wax (M.P. 52-54° C). They were sectioned 
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at eight micra and stained in haematoxylin (Delafields) 
and eosin ( 1 % alcoholic). 

Each ovariole is differentiated into (i) terminal fila¬ 
ment (Figs. 2 and 5); (ii) germarium (Fig. 1, Ger); 
(iii) vitellarium (Fig. 1, Vit) and (iv) pedical (Fig. 1, 
Fed). It is enveloped by two cellular sheaths externally 
(Fig. 1, Osh.). 

The ovariole is capped with a bulbous structure, 
the terminal filament, which is formed of two parts, 
(i) central core (Figs, 2 and 5, Cc) and (ii) sheath (Figs. 
2 and 5, Sh) respectively. The central core is composed 
of irregularly arranged syncytial cells. ^Nuclei of the 
cells are round in shape having well defined nucleoli 
(Figs. 2 and 5, Nui). The cere is enveloped in a 
membranous envelope (Figs. 2 and 5, Cen). It runs 
anteriorly, meets its fellow and forms the ligament 
(Fig. 5, Lig) which holds the ovary in position. The 
sheath of the filament (Figs. 2 and 5, 5ih) is formed 


of cells that are very peculiar in nature. Some of the 
cells are binucleate (NU 2 ), some are mononucleate bui 
all of them have distinct cell merrjbranes (Fig. 5, On). 

Nuclei of some are either bilobed or trilobed or ^ 
tetralobed (Fig. 2, Nug, N 114 ). This state of variousd 
nuclei clearly indicates that the nuclear divjsicn is; 
quite irregular and it is not followed by cytoplasmic | 
division Immediately. The sheath is also enveloped!- 
by a separate thin layered envelope (Figs. 2 and 5, ; 
Sen). ! 

Bonhag and Wick^' describe that the trminal filament 
is a syncytium containing oval nuclei and that the 
entire le^^gth of terminal filament is covered by the 
ovariole sheath. This description raises points of 
difference if it is compared with the structures des¬ 
cribed in the present .study. According to Bonhig 
and Wick^, the syncytium is the terminal fikmenl 
while the present study reveals that it is formed of two 



Figs. 1-8. Fig, 1* Longitudinal section of the ovariole, X 70. Fig. 2. Slightly oblique transverse 
section of the terminal filament, X 525. , Fig, 3. Longitudinal-section of ovariole showing interfollicular plug, 
X 525, Fig. 4. Longitudinal section of a part of ovariole, x 350. Fig, 5. Longitudinal section of the terminal 
filament, x 355. Figs. 6 - 8 . Longitudinal "section of ovariole passing through sheath of ovariole. Fig.' 6 , x 525; 
Fig, 7, X 530; Fig. 8 , x 630. 

(Cc, Central core; Cm, Cell membrane; Ger, Germarium; Ins, Inner sheath of overiole; Nui, Nucleus 
of core cells; Nu^, Bilobed nucleus of terminal filament sheath; Nu^, Oval nucleus of outer sheath cell of 
ovariole; Oc, Oocyte; Fed, Pedicel; Sh, Sheath of terminal filament; Cen, Core envelope; Fe, Follicular 
epithelium; Ifp, Interfollicular plug; Lig, Ligament; Nu^, Binucleated cells of sheath of terminal filament; 
Nua, Trilobed nucleus of terminal filament sheath; Nu^, Nucleus of inner sheath cell of ovariole; Ous, Outep 
§tifath of ovariole; Sen^ Thin layered envelope of the sheath| Vit, Vitellarium.) 
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parts, the core and the sheath. The sheath of the 
terminal filament, described in the present study, is 
not at all comp. irablc with the ovariole sheath des¬ 
cribed by Ikmhag and Wick^. Structurally both of 
them arc considerably different. The thin layered 
envelope ol* Uie shcatji (Figs. 2 and 5, Sen) may probably 
be ct)inpar<Lble with the outermost lamella of the outer 
ovariole slieaUi. 

Brunt" has reported presence of cell membranes in 
the terminal lilamcnt of Dysdeveus fasciatiis but not 
the mitotic figures. Bonliag and Wick^ also have not 
reported presence of mitotic figures in the filament. 
In the present study, botji the cell membranes and 
mitotic figures Jiavc been observed in the terminal 
filament. 

As stated previously, the ovariole is enveloped by 
Iwo cellular sheaths, the outer sheath (Figs. 6, 7, 8, 
Ous) and tj\e inner sheath (Figs. 7 and 8, Ins) respec¬ 
tively. 'file outer sheath consists of three to four 
layers of syncytial cells, the nuclei of which are oval 
in outline and show a well-defined nucleolus (Figs. 
6, 7 and 8, Nur,) and coarse chromatin granules. This 
shcalji is invested by a large number of tracheal tubes 
(I'igs. 6 and 7, '['r). rjie inner sJtcdh is comparatively 
thin and unilayered, its cells have elongated nuclei 
wiiich. neitiler show nucleoli nor coarse chromatin 
granules. rj\cy sjiow a dense mass of chromatin 
bodies (Tugs. 7 and 8, Nu(j). TJ\csc observations entirely 
dilTcr from those of Bonhag aitd Wick’- and Brunt-. 
According to Uiese workers, outer ovariole sheath 
has elliplical nuclei wJulc inner one possesses oval 
ones, 'ri'iis dilferencc is striking. 

Tile vitcllariuin is composed of a series of seven to 
eight ilevcloping oocytes arranged in a single row 
(Fig. 1, Oc). li!,eh oocyte is enveloped by the follicular 
epithelium (F'igs. I, 3 and 6, Fc). The successive 
follicles are scp.uMted from each other by interfolli- 
cular plugs derived from tho follicular epithelium 
during early development (Figs. I aitd 4, Ifp). 
fhe plugs arc basically formed of columnar cells 
Jiaving oval nuclei. I’hc proliferated portions (Figs. 1 
and 3, Up) of the follicular epithelium probably meet 
at one stage during the development to form ‘plugs’ 
and separate the successive follicles. 

Bonhag and Wick*- have suggested that groups of 
profolliciilar cells winch arc trapped between successive 
follicles arc the interbllicular plugs. Present study 
observes that tine plugs are the derivatives of follicular 
epithelium. 'They arc not groups of ‘trapped 
prefoUicular cells. According to Brunt- follicular 
plug is the mass of follicular tissue. 

Thanks arc due to Pr. Lcela Mulherkar, Senior 
Professor and Hoad, Department of Zoology, for 
facilities, to S.hri Pathak, one of the research asso¬ 
ciates, for his keen interest in the work and Shri Naik 
for photographic assistance. 


Department of Zoology, p. V. Joshi. 

University of Poona, 

Pune 411007, December 1, 1977. 

1. Bonhag, P. h, and Wick, J. R., /. Morph., 1953, 

93, 117. 

2. Brunt, A. M., Ibid., 1971, 134, 105. 


EFFECT OF RESERPINE ON THE GLYCOGEN 
CONTENTS OF THE UTERUS IN 4LB1NO RATS 

Biochemical effect of high dose (100 Ag/rat) of 
reserpine was studied for glycogen contents in the 
uterus of female Albino rats. Deaease in glycogjen 
qontents has been noted for short duration. Successive 
depletion in glycogen abntent has been observed at 
increasing the duration of the dose. 

Considerable attention is being paid to the deve¬ 
lopment of non-steroidal postcoital antifertiliry agents. 
These dause inhibirion in ovulation and ovo—implanta¬ 
tion. It is generally agreed that reserpine causes an 
inhibition of the pituitary ovarian axis (Barraclough 
and Sawyer, 1957p.‘ It is also observed that in the rat, 
the acaori of reserpine on ovo-implantation and preg¬ 
nane}/ depends on the timing and doses (Tuchmann- 
Duplessis. and Mercier-Parbt, 1956®). 

These active compounds have been studied exten- 
siveljy for their biological properties, but little efforts 
have been made on the biochemistry of the uterus 
under the influence of reserpine. Keeping in view the 
utilitiy of these biochemical changes the present paper 
deals with the effect of reserpine on the glycogen 
contents of the uterus in Albino rats. 

Material and Method 

The reserpine used was 'SerpasiT, Ciba;.100 Pg. dose 
of this was injected subcutaneously daily for the period 
prescribed for each group. Colony-bred Albino rats 
weighing 160—200 g were divided into three groups. 
The rats were maintained under uniform husbandry 
conditions throughout the experimental. period. First 
group of rats received the drug for 6 days (1 cycle), 
second was administered for 12 days (2 cycles) and 
the third group was given drug for' 18 days (3 Cycles). 
Control rats were injected with the vehicles (distilled 
water) only. Vaginal smear, bodly weight and general 
.activities were noted daily. 

After 48 hours rest, the animals were sacrifiejed and 
the uteri were taken out and freed from donnective and 
fatty, tissues. The uteri were thea blotted on filter paper 
to remove adhering fluid. A measured quantity of tissue 
(between 40 to 60 mg) was taken in a centrifuge tube 
with 1 ml of 30% KOH and gljycpgen was quantita¬ 
tively estimated by the method of Seif ter et d (1950) 
a« described by. Hawk^. 
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Result and Discussion 

Low 'doses of reserpine semied not to affect the 
animal adversely, but 100 M-g dose affeaed the eyes 
and caused decrease in food intake and loss of weight 
when administered for longer time. It is established 
that the uterine ^ycogen increases under the oestrogen 
stimulation among the Rodents'^. Glycogen aCoumu- 
lates mainly iin the myometrium and endometrium and 
act as an energy source for cbntfaaioa of uterus'^. 

Giyoogen co-ments of the uterus of the control and 
reserpine treated rats are presented ia Table I. With 

Table i 

Effect of 100 py reserpine on the glycogen contents of 
the Albino rat uterus 


Mean values in mg/lOOgm tis.sue 

(± S.E.) 

No. of 
animils 

Peiiod of 
treatment 
in days 

Glycogen 

contents 

Control 7 


ll-06dz-2-]5 

Reserpitie treated 5 

1 6 days 

9-15±2-44 

6 

1-12 dajs 

7-08±0- 84 

4 

1-18 days 

4-55±.!'09 


kki> 

the increase in c:ycles, the glycogen tend to skj 
continuous drop in the uterus iadica-ting the dccrer 
in energy reserves. 

This research is supported bly a grant from ]k 
University, Gwalior (M.P.). Authors are graiefui. 
Professor J. Bahadur, Head, School of Studies ink 
fogy, Jiwaji University, Gwalior, for providiny iji 
lities ia the department. 

School of Studies in Zoology, B. L. Tada’ 

Jiwaji University, MatHL’E 

Gwalior, (M.P.), India., 

January 2, 1978. 
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NATIONAL SOLAR ENERGY CONVENTION 


National Solar Energy Convention of The Solar 
Ener^ Sodiety of India (Solar Energy fox Rural 
Development), organised by Central Salt and Marine 
Chemicals Research Institute, Bhavnagar; in co-opera¬ 
tion with Bharat Heavy Eledcricals Limited, Central 
Elertcooicls Limited, Department of Science and Tech¬ 
nology, Jyoti Limited and Tata Eaerg|y Research 
Institute; is to be held on December 20-22, 1978 at 
C.S.M. C.R.I., Bhavnagar. 

The objective of the Convention: is to provide in 
depth information in the new emerging field of Solar 
Energy, its relevance and scope in the rural develop¬ 
ment and to provide a forum to exchange ideas among 
participants. 

The Convention will have nine sessions dealing with 
the following -areas : (i) Photovoltaics, Photochemistry, 
Photobiology,. and. Radiation; (ii) Solar Elat Plate 


Collectors; (iii) Solar Concentrators; (iv) Sol- 
Thermal Power Sjystem; (v) Space Heating aiul 0).i!' 
ing; (vi) Energiy Storage; (vii) Selective (hatii^C' 
(viii) Rural Applications a:'ci (ix) Industrial AppE 
cations. 

Each session will start with an invited lecture itet 
specialist in the field, who' will review rhe state o: 
knowledge in the area. One session will be elevnt;: 
for Panel Discussion. A parallel Poster Session Is ah 
planned for all the three days. Visits to platz's c 
importance in solar energy research ^ind devclcpiiit:; 
such as Ana-'d and Baroda are proposed on 23;; 
December, 1978. 

Detailes c’li* be had from K. D. Pandia, Scientist, Fiii\ 
lications, National Solar Energy Convention, CS.R.I 
Bhavnagar 364 002. 
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Rece»«l Advances in Plasma Physics; Proceedings of ihe 
Workshop on Plasma Physics held at Ahmedabad 
in 1976; cd. by B. Buti. (Indian Academy of Sciences, 
Bangalore), 1977. Pp. 178-1-lX. Price: Hard bound: 
Rs. 50 00; $ 10*00; Paper bound: Rs. 35. 

The book represents one of the special publications 
of the Indian Academy of Sciences, Bangalore which 
they arc bringing out from lime to time. The contents 
of the book have originated from the lectures given by 
several American and Indian plasma physicists at the 
Workshop on Plasma Physics held at the Physical 
Research Laboratory, Ahmedabad. When one is 
dealing with many dilVerent contributors giving lectures 
on dillercnt topics, it is always hard to compile the 
resulting lecture notes into a very useful book. How¬ 
ever, in the present case the editor has tried to do a 
good job of it. 

'Phere arc thirteen articles in the book on dilTerent 
t(^pics in Plasma Physics, including articles on Navier- 
Slokcs turbulence theory by David Montgomery, 
on self-similar solutions and on solitary waves by 
M. R. Lonngren and B. Buti, respectively, on Alfven 
waves by Akira Hasegawa, on ion-acoustic waves by 
1. Alcxcir, on nonlinear stability of a weakly ionized 
plasma by S. K. Malik, and on nonlinear laser absorp¬ 
tion by I’orslund ct al. Other articles include contri¬ 
butions from M. R. Gupta, A. K. Sundaram, S. 
Krishan, Y. C. Saxena, R. Bengtson etaL, and R. L. 
Di'ucc c/af. Many of the thirteen articles are good 
review type of papers, and should be Lr,:;ful to research 
students and workers in the held. However, the 
reviewer cannot advise students to buy the book on 
an individual basis. 

SUDHANSHU s. JHA- 


Physics Through Experiment 1, EMF Constant 
anil Varying, Second Revised Edition. (Vikas Pub¬ 
lishing House Private Limited, 5 Ansari Road, New 
Delhi no 002), Pp. xvi + 143. Price; Ri. 8.50. 

This book is first of the series for improvement of 
undergraduate physics teaching in the cblleges under 
the universify leadership programme sponsored by 
University Grants Commission. The authors expressed 
the view that the book is intended to improve upon 
the present lack of experimental praaide at the under- 
graduate level. 


The book consists of eight chapters each dealing with 
the fundamental chaxocteiistics of electrical components, 
namely, resistance, capacitance and inductance, net¬ 
work theory, oscillators, power supplies. However, 
no experiments on amplifiers are included, which is 
a glaring omission. Each chapter deals with a parti¬ 
cular aspea of electrical physics. Initially, a brief 
theoretical background is given before the student 
is led to the experimental part. However, the theore¬ 
tical part is SO' brief that it might be a little confusing 
to the student. The explanation offered for each ex¬ 
periment is lucid and clear. It would have been 
appropriate to include more details for each of the 
erperiments with worked out examples. 

It is a laudable effort on the part of the authors 
who are staff members of a universitjy to have brought 
out a book of this nature for the benefit of students. 
Howeve.r, it is felt that in the name of sophistication 
and modernisation of experimental physics, the authors 
have consistently kept up a higjher standard than 
required for the present undergraduate (PUC/Inrer- 
mediate) students of Indian universities. With some 
modifications and additions this book will serve a better 
purpose for graduate student. 

S. L. V. Chary. 


Organic Reaction Mechanisms. By Raj K. Bansal. 

(Tata McGraw-Hill Publishing Co'. Ltd., 12/4, 

Asaf Ali Road, 3rd Floor, New Delhi 110 002), 

Pp. xii-f490. Price: Rs. 40.50. 

The book "Organic Reactio'U Mechanisms”, by Raj 
K. Bansal contains 13 chapters and runs to xii+490 
pages. In keeping with the general practice in volumes 
of this type, fairly elaborate problem sedtion is given 
ar the end of each chapter. 

The author presumes, 'this book is intended for 

students at graduate and post-graduate level. 

research workers should find it very helpful as if contains 
ample references to original literature’. 

The author’s effort in providing an indigenous volume 
dealing in Physical Organic Chemistry is commendable, 
though veily little can be said about the merit of this 
venture. This is mainly because the subject matter 
covered in various chapters are dealt in better fashion 
in other already published volumes (dealing with 
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aspects of Physical Organic Chemistry) dJupled with 
rhe presence of quite a few conceptual errors. Even 
in die first chapter erroneous statements are seen in 
Hammett Equation, Taft Equation an'd Aromaticity. 
These could ver^^ easily mislead a beginner and ought to 
have been avoided by more careful compilation. There 
are very many instances of confusion arising out of 
using the same sort of broken lines for depiicting a 
bonds and half-formed or half-broken bonds; many 
structures are given with one or more unusualljy long 
bonds and widely distorted bond angles. 


Though published in 1978, only, around 105 
references cited in this book belong to the Sevent: 
contrary to the expoccation' of the author this 

considerabJ|y limit the utility of this volume to res< 

workers. However this book which is fairly ais 
read could be helpful to organic dieniists who wai 
brush up their memories and may act as a stlmuh; 
further reading in areas of specific interest. 

G. S. R. SUBBA Ra 

M. F. N. NAMBUDI 


CHROMATOGRAPHY OF POLYMERS, PETROLEUM AND PETROCHEMICALS 


Chromatographiy of Polymemers, Petroleum and 
Petrochemicals, a three dajy symposium and workshop 
for professionals of industry and research workers ot 
academic institutions, is to be held on December 
26-28, 1978, at Calcutta and the venue is Indian 
Association for the Cultivation of Sciencie, Jadavput, 
Calcutta. 

The objectives of the symposium and workshop are: 
(i) to introduce to the participants the fundamentals 
of modern gas and liquid chromatographiy by formal 
letrures and panel discussions, (ii) to understand the 
wide applicauins of chromatography in various prob¬ 
lems of polymer, petroleum and pettbchemicals 
industry, (iii) to develop technical skill in the 
handling and use of gas and liquid chromatography 
la routine analysis and research problems and (iv) to 
identify areas where chromatographiy techniques, yet 


to be applied, may be hclpfii!, and nnilcrstand p 
lems in developing new techniques of chromatogfi 
for future R and D progranimes. 

The lectures will qover the following areas : 
Principles of Gas Chromatog;!rap)hy, (ai) New I 
niques in Gas Chromafographiy, (li!) Appiiaitior 
Gas Chromatography in Research and 'Industry, i 
Pundanientals of Liquid Chromatographiy and 
Application o; High Perfonnance Liciuiul Cbn>ni 
graphiy in Research and Industry. 

Applicants should have :i BaiChelor's degree 
Engineering or Physical Sciences or equivalent ; 
fessional experience. Advanced registration is n< 
iary b|y payment of nec'essariy fees. 

For further information, please write to Profe 
Sukumar Maiti, Materials Scienfe Centre, Im 
Instimte of Technology, Kharagpur 721 302. 


7160/78. Published by Prof. M. R. A. Rao, Current Science Association, Bangalore-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 
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1). P. AGRAWAL, R. V. KRISHNAMURTHY, SHEELA KUSUMGAR and R. K. PANT 
Physical Research Laboratory, Ahmedabad 

Abstract 

l^rcscnlcd below arc the dales measured at the Radiocarbon Laboi\.tory of the Physical 
Research Laboralory, Ahniedabad. Samples were converted into methane and measured in gas 
pi‘oporlional counters as detailed earlier (Agrawal Agrawal et al?). Ninety-five per cent 

activity of NBS oxalic acid was used as modern standard. 

All the saniples were given HCl pretreatment. Except for PRL-107 and PRL-108, all the 
archaeological samples were given NaOH treatment also. Rootlets, wherever present, were 
hand-picked. 

The dates in years B.P. arc given for each sample based on the half-life values of 
55(>S 1 .^0 years and 5730 ± 40 years, the latter within parenthesis. The dates are not calibrated 
for '‘R'/'-C variations. To convert the dates into AD/BC scale, 1950 AD should be used as 
I'cfercncc year. 

A number of dates (PRL-81, -83, -67, -68) now confirm that the Painted Grey 
Ware culture extended upto the 3rd century BC. Some of the dates from Barkhera (PRL-113), 
Bateshwar (PRL-200), Bhimbctka (PRL-17) and Koldihawa (PRL-100, 101) are older than 
iK>!Tnally expected, probably indicative of some hitherto unknown basal cultures in these regions. 


t'K' dates on in situ Megalithic material do not 

i R' Dwis WITH Sampli; Descriptions 
A liy;ra nut , Pa k ista n 

PRl. ISO, Swat Protohistoric V period, 307() R 230 
(3150 I 240) 

Charcoal from Aligrama (Lat. 34', 49' N., Long. 
72 19 12), [district Swat, Trench E, Layer 5b, depth 

V4 ni. Samples submitted by Dr. G. Stacul, Trieste 
\ inivcrsily, Paly. 

AUahpur, littar Pradesh, India 

Allahpur, District Meerut, was excavated by K. N. 
Diksliil and samples were submitted from Painted 
Circy Ware (IRjW) and Northern Black Polished 
Ware (NBP) deposits by the Director-General, Archaeo¬ 
logical Survey of India (DGA), New Delhi, 

PRl. SI, PGW deposits, 2270 1: 90 
(2335 1 95) 

i'harcoa! frt>tn 'I'rench Al, Qd. 1, Layer 11, depth 
2-3 m, I'icld No. ALP/2/7() 71. 

PRl, 83, PGW-NBP overlap, 21601105 
(2225 1 110) 

('harcoal from 'Irench Al, Qd. 4, Layer 5, depth 
1*1 m, I’icld No. ALP/4/7() 71. 

A rtuiravati^ Andhra Pradesh, India 

Anvaravali (l.al. KV 34' N., Long. 80" 17' E.) a 
lUuklhisi silo oxcavaicd by I. K. Sanna and samples 
subinitlod by OCiA, New Delhi. 

PRL 157, NBE deposit ('?), 1700 iL 100 
(1750 il: 100) 

Charcoal IVom Trench YA-1/3. Layer lOA, depth 

PRl -158, NBP deposits (7), 1880 L 100 
(1930 ;!: 110) 

C'hai-coal l-rom Trench YA-3/4, Layer 12, depth 
3*75 m. 

Curr. Sci.—2 


seem to go beyond 200 BC (PRL-134, -135). 

PRL-160, Stupa complex, 1900 ± 100 
(1960 1 110) 

Charcoal from Trench YA-3/2, Layer 10, depth 
3 • 6 m. 

PRL-162, Early Stupa phase, 1950 1 130 
(2000 1 130) 

Charcoal from Trench YA-1/2, Layer 11, depth 
4T m. 

PRL-165, Early Stupa phase, 1820 1 130 
(1870 1 140) 

Charcoal from Trench YA-3/3, Layer 10, depth 
4-2 m. 

Ambamata, Gujarat, India 

Ancient copper working near Ambamata (Lat. 
24*" 20' N., Long. 72'" 51' E.), District Banaskantha, 
samples collected and submitted by N. C. Shekar, 
Mineral Exploration Corporation Ltd., Ambaji. 
PRL-53, Old Copper Working, 2050 ± 200 
(2110 1 200) 

Timber from ancient mine, depth 70 m, Field No. 
Ac-6. 

PRL-66, Old Copper Working, 825 ± 100 
(850 ± 100) 

Timber from bore-hole No. 100 at 62 m depth, 
Field No. Ac-2. 

Barkhera, Madhya Pradesh, India 

Barkhera (Lat. IT 9' N., Long. IT T E.), District 
Raisen, excavated by K. D. Bajpai, Saugar University, 
Sagar, who submitted the samples. 

PRL-111, Chalcolithic culture, 3170 ± 105 
(3265 ±110) 

Charcoal from Layer 11 and Ilf, depth 0*1 to 0-2 m. 
Field No. C-26. 
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PRL-113, Chalcoliihic culture, 7250 ± 135 
(7460 - 140J 

Seeds from Lasers 11 and 111, depth 0-1 to 0*2 m, 
Field No. C-26. Comment : Obviously these are 
older, perhaps wild seeds and have no relevance to 
Chalcolithic levels. 

Bateshwar, Uttar Pradesh, India 

Baieshwar, District Agra, was excavated by J. S. 
Nigam. Samples submitted by DGA. 

PRL-197, Sunga levels, 2410 ± 100 
(2480 i 110) 

Charcoal from Trench BTRl, Al, Qd. 1, Layer 14, 
depth 4-7 m, Field No. BTR 1/3. 

PRL-198, Black and Red Ware (BRW) and 
PGW levels, 2490 ± 90 
(2570 i 90) 

Charcoal from Trench BTRl, A2, Qd. 3, Layer 19, 
depth 6-65 m, Field No. BTR 1/5. 

PRL-199, Mauiyan levels, 590 :£ 130 
(610-130) 

Charcoal from Trench BTR2, A2, Qd. 4, Layer 7A, 
depth 3 m, Field No. BTR 2/6. 

PRL-200, Transitional phase, 5130 £240 
(5280 - 240) 

Charcoal from Trench BTR2, Aw, Qd. 4, Layer 8, 
depth 3*15 m, Field No. BTR 2;7. 

PRL-201, Sunga levels, 2520 - 160 
(2590 n 160) 

Charcoal from Trench BTRl, A2, Qd. 1, Layer 11, 
depth 4*2 m, Field No. BTR 1/2. 


PRL-18, Pit cleposil, 2650 ! 125 
(2725:1 130) 

Charcoal from Pit No. II, depth 2*76 m. 

PRL-49, Biiiial No. I, Modern | 

Charcoal from lower part of skeleton. Trench ill | 
F-16, Field No. 5. i 

PRL-50, Burial No. 3, 5855 | 1 10 I 

(6025 I 110) I 

Charcoal from Pit, Trench Hi I' (3, depth ()'()3 to f 
0*1 m. Field No. 6. 

PRL-51, Burial No. 2, 2045 I 110 
(2105 :1 113) 

Charcoal from Pit, Trench ill F~]3, 1‘icld No. 7. 

Henagahapugala, Ceylon 

PRL-i08, Coastal deposit, 29()() | 160 

(3050.1 160) ; 

Shells indirectly associated with Me.solithic artifacts J 
from raised beach lagoon near Flcnagahapugala (Lat. 6 | 

A' 55" N., Long. 80" 55' 50" £.), District Mambanlota, f 
Trench G2, Layer li, depth 0*8 m, submitted by the j 
Director, Department of Archaeology, Ceylon. ■ 

Inamgaon, Maharashtra^ India 

Inamgaon (Lat. 18" 25' N., Long. 74" 32' IL). District 
Poona, a Chalcolithic site giving a scc|iicncc from ! 
Malwa to Late Jorwc cultures, samples submitted hy i 
the Director, Deccan College, Poona. | 

PRL-57, Chalcolithic culture, 3050 1 105 [: 

(3140 .1 110) I 


Bharatpur, West Bengal, India 

Bharaipur (Lat. 23'- 24' N., Long. 87' 27' E.), a 
chalcolithic site in District Burdwan, samples sub¬ 
mitted by DGA. 

PRL-15, Chalcolithic culture, 3290 — 135 
(3385 - 140) 

Charcoal from Trench G5-H5, Layer 5, depth 1 m. 
PRL-187, Chalcolithic calture, 3040 = 150 
(3130 = 150) 

Charcoal from Trench BRP-1 74-F 3, Qd. 3, Layer 
6, depth 1*95 m. 

PRL-i88A, Chalcolithic culture, 2770 £ 140 
(2850 = 150) 

Charcoal from Trench BRP-i 74-B3, Qd. 1, Layer 
sealed by 9, depth 2*4 m. 

Bkimbetka^ Madhya Pradesh, India 

Bhimbetka (Lat. 22' 57' N., Long. 77' 37' E.), District 
RNsen, the site was excavated by V. S. Wakankar, 
\ikram University, Ujjain, who submitted the samples. 
PRL-17, Pit deposit, 7570 £ 210 
(7790 = 220) 

Charcoal from Pit No. 3, depth 0*6 m. 


Charcoal from Locus INM- I, Trench D8, i.aycr 3, 
depth 0*75 m, Field No. .lNMl-1/884. 

PRL-59, Chalcolithic cuKurc, 3205 .! 110 
(3300 J 110) 

Charcoal from Locus INM-I, Trench H8, Layer 16, 
depth 4*2 m. Field No. JNM~1/1328. 

PRL~76, Chalcolithic culture, 3215 1 110 
(3305 i 110) 

Charcoal from Trench G8, Layer 7, depth 0*75 m. 
Field No. 1094. 

PRL-77, Chalcolithic culture, 3305 I 110 
(3400 ,1: 115) 

Charcoal from Trench H8, Layer 15, 3*2 ni, Field 
No. 1324. 

PRL-78, Chalcolithic culture, 2740 -1 115 
(2820 J: 115) 

Charcoal from Trench H9-19, House No. 38, scaled 
by Layer 7, depth 0*75 m. Field No. 1197. 

PRL-93, Chalcolithic culture, 3020 ]; 105 
(3110 £ 105) 

Charcoal from Trench D7, House No. 36, Layer 4, 
Field No. 972. 


I 


s 

I 


I 
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PRL-94, Chalcolithic culture, 3015.-1: 115 
(3105 i 120) 

Charcoal from Trench D8, Layer 4, Field No. 926. 
PRL-133, Chalcolithic culture, 3225 f 105 
(3320 d 110) 

Charcoal from Locus INM-II, Layer 3, depth 0*3 m. 
Field No. INM-II/1330. 

Ka/ichipuram, Tamil Nadu, India 

PRL-22, Early historic deposits, 2360 d 120 
(2430 d 130) 

Charcoal from Kanchipuram, (Lat. 12 50' N., Long. 
79 " 42' E.), District Chingelput, Trench O'-IL, Layer 18, 
depth 6-16 m. Field No. KCM-l, samples submitted 
by T- V. Mahalingam, Madras University, Madras. 

Khitlaua, Uttar Pradesh, India 

Khalaua (Lat. 27' 6' N., Long. 77" 52' E.), District 
Agra, samples submitted by DGA, from PGW and 
Black and Red Ware (BRW) phase of Early Iron Age. 

PRL-67, PGW and BrW deposits, 2450 1. 155 
(2520 d 160) 

Charcoal, Locus KHL~I, II and IV, Layer 7, depth 
2*15 m. Field No. Khalaua~T2/66. 

PRL-68, PGW and BRW deposits, 2370.1 170 
(2435 J 170) 

Charcoal, Locus KHL-1, 11 and IV, Layer 8, depth 
2-35 to 2-48 m. Field No, Khalaua-T3/66. 

Khangkhiii, Manipur, India 

PR L-142, Cave deposits. Modern 
Charcoal from Khangkhui (Lat. 25 4' N., Long. 

94" 25' E.), District Manipur East, Trench 1, Layer 1, 
depth 0*2 m, Field No. KHK/Cl, submitted by 
O. K. Singh, D.M. College, Implial. Comment \ date 
probably represents later disturbances. 

Koldihan'a, Uttar Pradesh, India 

Koldihawa (Lat. 24" 54'30" N., Long. 82" 2' 30" E.), 
District Allahabad, a Neolithic Chalcolithic site exca¬ 
vated by G. R. Sharma. Allahabad University, Allaha¬ 
bad, who submitted the samples. 

PRL~56, Chalcolithic culture (?), 820 d: 100 
(840 d:; 105) 

Charcoal from Locus KDW-l, A1 ia). Reference Pit 
(c) sealed by Layer 1, depth 0-96 m. Field No. AU/ 
ALD/KDW/(DGT)/72/9. 

PRL--98, Chalcolithic culture (?), 1990 ± 150 
(2050 -± 160) 

Charcoal from Locus KDW-l, A1 (/;), lll-VIl, 
Layer 2, depth 0-23 m, Field No. AU/ALD/KDW/ 
(DGT)/72/ll. 


PRL~99, Chalcolithic culture, 2900 di 150 
(2990 i 160) 

Charcoal from Locus KDW-l, A1 {a), 0-111, Layer 4, 
depth 0*60 m. Field No. AU/ALD/KDW/(DGT)/72/12. 

PRL-100, Chalcolithic culture (?), 7180 ±- 230 
(7390 di 240) 

Charcoal from Locus KDW-l, A1 {a), 0-111, Layer 5 
depth C-8m, Field No. AU/ALD/KDW/(DGT) 72/13. 

PRL-101, Chalcolithic culti re (7), 62-5 ± 180 
(6480 ± 185) 

Charcoal from Locus KDW-l, A1 (^0, 0 to 111, 
Layer 6, depth Llm, Field No, AU/ALD/KDW/ 
(DGT)/72/14. 

PRL-102, Chalcolithic culture, 2380 i 105 
(2450 ±105) 

Charcoal from Locus KDW-l, Al(/;), Reference 
pit B sealed by Layer 1, depth 0-42 m. Field No. AU/ 
ALD/KDW/(DGT)/72/6. 

Pallavamedu, Tamil Nadu, India 

PRL-46, Early historic deposit (?), 17480 d 500 
(17990 ± 500) 

Charcoal from Pallavamedu (Lat. 12" 50' N., Long* 
ir r E.), District Chingelput, Locus IV-V-IV'-V', 
Layer 5, depth 4 m, Field No. PVM-1, sample sub¬ 
mitted by the Director, Department of Archaeology, 
Madras. Comment : ^Sample probably mixed with 
lignite at site and has no relevance to cultural levels. 

Patirajawcla, Ceylon 

PRL-107, Coastal deposit, 4500 1. 170 
(4630 d: 180) 

Shells associated with Mesolithic artifacts from 
Patirajawela (Lat. 6 10' N., Long. 81 13' E.), District 
Hambantota, Locus D5, Layer 11, depth 0-4 m, 
samples submitted by the Director, Archaeology, 
Ceylon. 

Prabhas Patan. Gujarat, India 

Prabhas Patan (Lat. 20" 53' N., Long. 70 24' E.), 
District Junagadh, samples submitted by the Director), 
Deccan College, Poona. 

PRL-19, Chalcolithic culture, 3095 di 160 
(3185 ±165) 

Charcoal from Locus PP-1, Trench B6, Layer 9, 
depth 2-95 m, 

PRL-20, Chalcolithic culture, 3340 d. 105 
(3435 ±110) 

Charcoal from Locus PP-I, Trench C6, Layer 7, 
depth 2*12 m. 

PRL-90, Flood deposit, 4235 ± 110 
(4360 d: 115) 

Charcoal from a flood deposit. Locus D6, Layer 16, 
depth 6-5 m. Field No. 506. 
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PRL-91, Chalcolithic culture, 3855 ± .165 
(3970 ± 170) 

Charcoal from House No 9, Locus C4, Layer lO* 
depth 3-3 m. Field No. 421. 

PRL-92, Chalcolithic culture, 3825 i 95 
(3940 ± 100) 

Charcoal from Trench D6-7, Layer 14, depth 4*85 m^ 
Field No. 495. 

Parana Qila, Delhi, India 

PRL-97, Early historic deposit, 2000 i 140 
(2055 i 145) 

Charcoal from Purana Qila, Delhi, Locus PQL-N6, 
Qd. 2, Layer 48, depth 10-35 m, sample submitted 
by DGA. 

Sanghao, Pakistan 

PRL~190, Cave deposits, 210 ± 140 
(210 dz 140) 

Charcoal from Sanghao cave (Lat. 34"' 28' N., Long- 
72° 12' E,), Trench 1963, East Section, Layer 9, depth 
3-6 m, submitted by Mohammad Salim, Institute of 
Archaeology, London. Comment : The sample 
perhaps represents only a recent shepherd’s fire. 

Sohgaura, Uttar Pradesh, India 

Sohgaura (Lat. 26° 23' N., Long. 83° 30' E.), District 
Gorakhpur, samples submitted by S. N. Chaturvedi, 
Gorakhpur University, Gorakhpur. 

PRL-178, BRW deposits, 3190 ± 110 
(3280 ± 110) 

Charcoal from Trench ZB2, Layer 12, depth 3-15 m, 
sender’s sample 2. 

PRL-179, BRW deposits, 3090 ± 130 
(3180 ± 130) 

Charcoal from Trench ZB2, Layer 11, depth 3-02 m, 
sender’s sample 3. 

PRL-182, NBP deposits, 2130 ± 90 
(2190 ± 90) 

Charcoal Trench ZB2, Layer 9, depth 1-85 m, 
sender’s sample 6 a and b. 

PRL-183, NBP deposit, 2470 ± 110 
(2540 i 110) 

Charcoal from Trench ZB2, Layer 7, depth 1-4 m, 
sender’s sample No. 8 a. 


Swrkotada, Gujarat, India 

PRL-85, Harappan culture, 4140 d- 130 
(4265 dr 135) 

Charcoal from Surkotada (Lat. 23"' 37' N., Long, j 
70° 50' E.), District Kutch, Locus ZFl, Qd. 2, Layers L 
13 and 14, depth 4-85 m. Field No. 21, excavated by ) 

J. P. Joshi and submitted by DGA. 

Takiaper, Uttar Pradesh, India 

Takiaper, District Varanasi, samples submitted by 
T. N. Roy, Banaras Hindu University, Varanasi. 

PRL-184, NBP deposits, 2070 d: 100 
(2130 dz 110) 

Charcoal from burnt layer between deposits of 
Periods I and 11, Layer 4, Field No. TKP-l. 

PRL-47, NBP deposits (?), 4600 d: 120 
(4730 dz 125) 

Charcoal from Locus AO, Layer 5, depth 1-2 m. j 
Comment : samples represent an earlier tree slump 
burnt at site. 

Tilpat, Haryana, India J 

PRL-61, Adansonia dicitata wood, Modern ! 

Wood pieces from Tilpat (Lat. 28° 30' N., Long. 

IT 20' E.), District Gurgaon, collected by K. M, Vaid 
and submitted by Vishnu Mittre, Birbal Sahni Institute 
of Palaeobotany, Lucknow. Comment : dated to 
validate reputed antiquity of wood. 

Togarapalli, Tamil Nadu, India 
Togarapalli (Lat. 12° 25' N., Long. 78"' 22' E.), District | 
Dharmapuri, site excavated by B. Narasimhaiah, 
samples submitted by M. K. Dhavalikar, Deccan 
College, Poona. 

PRL-134, Megalithic culture, 2180 dz 100 ^ 

(2240 ±110) J 

Charcoal from Locus TGP-3, Layer 5, depth 1 -05 m, ' 
Field No. TGP-3. 

PRL-135, Megalithic culture, 2150 i 110 

(2210 ± 110 ) ; 

Charcoal from Locus TGP~3, Layer 5, depth 115m, 
Field No. TGP-3. 


1. Agrawal, D. P., Kusumgar, Sheela and .Lai, D., i 

Cwr. ScL, 1965, 34 (13), 394. | 

2, —^ Gupta, S. K. and Kusumgar Sheela, j 

Radiocarbon, 1971, 13 (2), 442. i 
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KINETICS AND MECHANISM OF OXIDATION OF ACETOPHENONE BY N-BROMOSUCCINIMIDE 

IN PERCHLORIC ACID MEDIA 


LALJI PANDEY, KAMESHWAR SINGH and S. P. MUSHRAN**' 

Chemical Laboratories, University of Allahabad, Allahabad 211 002, India 

Abstract 

Kinetic studies on the oxidation of acetophenone by N-bromosuccinimide investigated in 
perchloric acid media, showed a zero order dependence to | NBS] and a first order dependence to 
[PhCOMeJ and [H 'J- Variation in ionic strength, mercuric acetate and succinimide do not have any 
effect on the reaction rate. Various thermodynamic parameters have been computed and a suitable 
mechanism consistent with kinetic results has been proposed. The following rate law equation was 
deduced : 

- ^[NBS] - [PhCOMe] [H'l 

dt k~\ + /v2 

Phenyl glyoxal was identified as end product of the reaction. 


I^INETIC investigations involving acetophenone and of NBS left in each set was estimated. Experiments 
“ various oxidising agents have been reported^"^. showed that one mole of acetophenone consumes 
N-bromosuccinimide is a potent oxidising agent and two moles of NBS and therefore the following equa- 
has been used in the determination of several organic tion may be formulated: 

CH2 - COv CH2 - CO. 

2 ] )NBr I- ;CO { HoO -- 2 [ NnH f C^Hr^COCHO + 2HBr (1) 

CH2 - CO' Ch/ CH2 - CO/ 


compounds^’". Little information is available on the 
oxidative kinetics involving NBS. Kinetics on the 
oxidation of alcohols^’^*, esters^ “ and ketones^^~^“ by 
NBS are reported. The present paper incorporates the 
kinetics and mechanistic study of the oxidation of 
acetophenone with NBS in perchloric acid media. 

Experimental 

PLie, Rhodia, SISCO sample of acetophenone and 
G.R.S. Merck sample of NBS were used. Aceto¬ 
phenone was prepared in 50% (A.R.) methanol. 

NBS solution was prepared fresh and its strength 
was checked by iodometric method. Succinimide 
and mercuric acetate used were of H <& W (England) 
and E. Merck (Germany) grade respectively. Sodium 
perchlorate and perchloric acid were of analaR grade. 
Triple distilled water was used throughout and the 
reaction stills blackened from outside. 

All reactants except acetophenone were mixed and 
the reaction was initiated by adding appropriate 
amounts of acetophenone. The kinetics were followed 
by estimating unconsunied NBS iodometrically using 
starch indicator. Rate studies were carried out at 
constant temperature (±0-1'"). 

Results and Discussion 

Several sets of experiments with varying ratios of 
NBS over acetophenone were carried out. The excess 


* For c 'ircspondenee. 


The end product phenyl glyoxal was identified by 
conventional spot test analysisand also through a 
DNP derivative’^. 

The experiments were carried out at several con¬ 
centrations of NBS and acetophenone at constant 
hydrogen ion concentration (Table I). A zero order 
rate constant in NBS was observed as the rate of the 
reaction was found to be independent of initial NBS 
concentration. A proportional increase in the zero 
order rate constant was observed with increase in 
initial concentrations of acetopl enone (Fig. 1). The 
average values of the first order rate constants calcu¬ 
lated as A'l' ^ Ao/l Acetophenone] were found as 4*98, 
7*42 10"? sec^* at 40", 45" respectively. 

A linear increase in the zero order rate constant 
was observed with increase in initial concentration 
of hydrogen ion (Fig. 2) and the zero order rate constants 
computed from the slopes of the plots are compiled 
in Table II. 

The average values of first order rate constants 
in H ' calculated as ALA„/l HCIO 4 I were found as 
3*06, 4*65 X 10"'* sec“’ at 40’, 45’’ respectively. 

Sodium perchlorate, mercuric acetate' and succini¬ 
mide variations had negligible effect on the rate of 
the reaction. 

Various rate parameters, viz., energy of activation 
(Eq), frequency factor (A), entropy of activation (AS^), 
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Fig. 1 , Zero order rate plots at 40^ fNBS] 1-0 
- M, [HCIO 4 ] - 0- .16 M, [Hg (OAc) 2 l - 2-0 x 
10“-^ M, [Acetophenone] ^0-6, 1 * 0 , 1-4, 1-8 and 2*2 
X 10~2 M in 1 , 2, 3, 4 and 5 respectively. 



Fig. 2 . Zero order rate plots at 40°. (NBS) = 
l-O X 10-3M, [Acetophenone] =1-0 x IO -2 M, [Hg 
(OAc) 2 ] = 2*0 X 10-3 M, [HCIO 4 ] =1-2, 1 - 6 , 2-0, 
2'4 and 2*8 X I0~t M in 1 , 2, 3, 4 and 5 respectively. 


Table 1 

Effect of reactant concentration on the reaction rate, 
[HC 1041 - 0-16 M, |Hg(OAc) 2 ]-- 2-0 , 10 '3 M 


10-'[NBS] 
M 

103 [Aceto¬ 
phenone] M 

A'o >: lONnol. 

1 'sec-J 

40" 

45" 

0-8 

l-O 

4-67 

7-33 

1-0 

1-0 

5-00 

7-50 

1-2 

1-0 

5-17 

7-17 

1-4 

I-O 

4-83 

7-67 

1 *6 

1-0 

5-25 

7-83 

1-0 

0-6 

3-00 

4-33 

1-0 

1-4 

7-00 

10-33 

1-0 

1-8 

9-08 

13-33 

I-O 

2-2 

10-83 

16-67 


Table II 

Effect of hydrogen ion concentration on the reaction rate 
[NBS] = 1*0 : : 10-3 M, [Acetophenone] - 1 -0 10 ^ 

M, [Hg(OAc) 2 l - 2-0 10-3 M 


A'„ lO"^ mol. l~i sec-t 

[HCIO4] - 

M 40° 45'' 


0 I 2 T 

3-67 

5-50 

0-16 

5-00 

7-50 

0-20 

6-33 

9-42 

0-24 

7-50 

11-33 

0-28 

8-38 

13-I7 


heat of activation and free energy of activation 

(AF^) were computed and average values were found 
as 16-3 K . cals mol“t, 6-43 ;• 10^ 1 • mol”' sec 
— 23*9 e.u., 15-7 K - cals moF^ and 23-3 K cals. 
mol~^ from the rate study measurements carried out 
at five temperatres (35°-55‘'‘'}. 

In acidic media NBS is known to exist in three 

4 * 

different forms, viz., NBS itself, Br- or N BSFS as 
reported in our earlier papers .^^’^3 
It may be pointed out that all kinetic studies have 
been made in presence of Hg (OAc )2 in order to avoid 
any possible bromine oxidation which may be pro¬ 
duced as : 

: NBr -f HBr NH 4- Br 2 (2) 

Mercuric acetate acts as a scavenger for any Br- 
formed in the reaction and exists as HgBr 43 - or un¬ 
ionized HgBr 2 and thus ensuring pure NBS oxidation 
Under the experimental condition acetophenone 
is known to enolise as follows: 


CcH= CgHj. . CfiHss 

I' , I }CO -f H- ^ \C - OH ^ - OH + H 

i CH3/ CH3X CHa-^ 

A A" 


( 3 ) 
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where A represents acetophenone, K' the conjugate 
acid and N" its enolic form. 

As the reaction is zero order with respect to NBS 
and from stoichiometry it has been seen that one 
mole of acetophenone consumes two moles ot NBS, 
the following mechanistic scheme with NBS as the 
oxidising species is postulated, taking into account 
Littler and Waters contention^^\ that in the case of 
two electron abstracting oxidation processes, enolisa- 
tion will be the slow and rate determining step. 

NBS as oxidising species 

kj 

AH+ ^ A^ 

ko 

A' A" -1- H '■ 

kn 


A" + NBS X fast (6) 

Intermediate species 

k.i 

X + NBS -+ Produces fast (7) 

Application of steady stale treatment to A', A" 
and X gives equations ( 8 ), (9) and (10) respectively as 
follows: 

A’l [A] [H'-] = A-, [A'] -I kz [A'J (8) 

A2[A'] = A3[A".11:NBS] (9) 

As [A"] [N BS] = A 4 [X] [N BS] (10) 


Now the rate of disappearance of NBS is given by; 

- t [NBSl = A 3 | A"1 INBSJ + A 4 [Xj I NBS] 

dt V . 

( 11 ) 

From equations (9), (10) and (11) we have 

- ™ [NBS] - 2A'2l A'J. (12) 

dt , ) 

Substituting the values of 1 A'J from equation ( 8 ) in 
equation ( 12 ), we get the rate law as follows: 

- 1 [N BSJ = , I A] [H+] (13) 

dt k~\ -h A'2 

which is in complete accord with the kinetic para¬ 
meters. 


Further it can be shown that the possibility that 

Br'- or NBSH acting as the alternative oxidising 
species, may be ruled out on the basis that the mecha¬ 
nistic models postulated in such cases may involve 
steps which may be highly conjecturial in nature. 

The authors are thankful to University Grants 
Commission, New Delhi, for providing hnancial assis¬ 
tance to KS and LJP. 
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EFFECT OF VOLDYS, AN ORAL CONTRACEPTIVE ON THE ELECTRICAL ACTIVITY OF 

RAT BRAIN AND HEART 

CHITRALEKHA MUKHERJEE, C. D. DEY and C. DEB 
Department of Physiology^ College of Science, Calcutta 700 009 


Abstract 

Oral administration of Voldys for 31 days in female rats showed mild moderate desynchro¬ 
nization of EEC and slowing of the heart rate with increase in the P-R and Q-T interval. The 
amplitude of P and T waves were also increased. The EEC features speak in favour of increase 
in the excitability level of cortical and subcortical neuronal pool. These changes are transitary. 
On the other hand the ECG changes are long lasting which are evident from the records taken 
one month after withdrawal of the drug. 


INCIDENCE of thromboembolism'=2 myocardial 
* infraction-'"and elevated blood pressurdh" have been 
reported in human beings and animals following oral 
contraceptives. EEC after reaction is observed in 
the hypothalamus and limbic areas of estrogen treated 
female rats. Synthetic steroids like norethindrone and 
norethynodrel when administered orally to experi¬ 
mental animals elevates differential EEG after 
reaction threshold^. Voldys (BDH), previously known 
as Voldys 21, coniposed of megastrol acetate 
and ethenylestradiol, is being used in this country 
as oral contraceptive. Mechanism of antifertility 
action of megastrol acetate is well documented‘k The 
present work has been undertaken in order to find out 
whether it influences the normal electrical activity 
of brain and heart of female rats. 

Methods and Materials 

Six mature female albino rats (laboratory inbred) 
weighing between 100-115 gms. were used in the present 
study. The animals were kept on laboratory stock 
diet for two weeks and their ECG and EEG records 
were taken before application of the drug. Each 
animal served as a self-control of its own. 

The electrographic recordings were taken with the 
help of a Grass Model HID, 8-channel electroencephalo¬ 
graph with ink-writing pens. Brain waves with. a 
frequency of 12 c/sec or less have been designated 
as slow waves and those ranging above 12 c/sec have 
been designated as fast waves'^‘L 

Surface disc electrodes were placed on the scalp on 
the right and left parietal region for EEG records. 
Eich animal was previously anaesthetized by pentothal 
S3dium injection (50 mg/kg I.P.). For ECG records 
standard bipolar limb leads were selected. 

The rats were individually caged and orally fed 
Voldys (BDH) in the dose 0*02 mg/15 gm of food 
which equals to 10 times the human dose. The dose 
calculated according to body wt. comes round 0-02 
mg/100 gm of albino female rat as daily the human 
dose is 1 mg/day when the average body wt. of young 
adult Indian female is taken to be 50 kg. As the drug 
tolerance increases in lower mammals, a fairly high 
dose was selected in this case to study the effect (if 


any) on heart and brain for a short term treatmeni. 
This drug was applied for 31 days, mixed with feed. 
The amount of food was adjusted in such a way that 
all the animals had taken their food completely which 
was served to them daily. After 31 days the ECG 
records of the animals were taken again exactly in the 
same way as done in the control experiment. 



Fig. 1. Upper tracing—ECG of normal female rat. 
Lower tracing—EEG of normal female rat. 




I 




im/t 





Fig. 2. Upper tracing—ECG of female rat taken 
after 31 days of treatment with voldys (0-2 mg/kg/day) 
Lower tracing—EEG of the same rat taken on the 
same day, (Some ECG discharge is recorded for 
mechanical error). 
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Effect oj Voldys on the Electrical Activity of Rat Brain and Heart 


Table I 

wing the changes in the electrocardiographic parameters in standard limb lead II following Voldys 


Parameters 

Before Drug therapy 
(mean) ± SEM 
(6) 

After Drug therapy 
(mean) ± SEM 
(6) 

% Change from Control 
'b Increase 
— Decrease 

- rate/Min 

436/min ± 14 

344/min di 13*3 

- 20*6 

itude of P 

0*07 mv ± 0 mv 

0*2 mv ± 0 

d- 175*7 

iitude of R 

0*75 mv ±0*13 

0*93 mv d=0*ll 

d~ 24 

1 itude of T 

0*18 zb 0*013 

0*4 mv d- 0*063 

+ 122*2 

interval 

0*0326 sec di 0 

0*046 sec dr 0*003 

+ 41*3 

interval 

0*0166 sec di 0 

0*0166 sec dr 0 

Nil 

interval 

0*166sec ±'0 

0*33 sec dr 0 

-f 98*8 


Table 11 

Showing the changes in electroencephalographic parameters in parietal lobes following Voldys 


meters 


Before drug therapy 

After drug therapy 

ves 

Frequency 

8-12C/SCC 

10-15 c/scc 


Voltage 

,50-80 /XV 

60-140 /XV 

/e 

Frequency 

30-50 c/scc 

45-50 c/scc 

5 of occurrence 

Voltage 

10-50/xv 

10-20/XV 

V waves 


3-6 times/sec 

2-3 timcs/scc 

)f slow waves 


Synchronized, Smooth topped 
Bi phasic 

Rectangular, Flat topped, 
Monophasic 


Results 

:CG : The results have been summarised 
e I. The amplitude of P, R, T 
R and Q-T intervals had increased after 
therapy for 31 days. These changes were 
in all the animals. After 31 days, the heart 
iuced from 436 i H/niin to 344 i 13*3 min. 
rcentage reduction from control was 20*6.% 
lEG : The following changes were noticed 
EEG after drug treatment for 31 days (vide 
II). The frequency and amplitude of slow 
icreased. The sequence of occurrence of slower 
/as reduced by about 50%. Frequency, ampli- 
id sequence of occurrence of fast waves were 
d. 

31 days of drug withdrawal the EEG and ECG 
said animals was repeated as before and the 
are summarised below. 

: (1) P-R interval decreased and returned 
to pretreatment level. (2) Q-T interval 


increased. (3) Amplitude of P and T diminished. 
(4) Heart rat eremained almost unchanged. 

EEG : Electroencephalographic pattern recorded 
after drug withdrawal revealed normalisation of the 
brain wave, /.e., brain waves returned to almost 
pretreatment level. 



Fig. 3. Upper tracing—ECG of the same rat taken 
3 days after withdrLwal of the drug. 

Lower tiacing—EEG of that rat taken in the 
same day. 
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Discussion 

Oral administration of Voldys to female rats for 
31 days resulted in 20*6% reduction in the heart rate 
and increase in the P-R interval (41 *3%). As the P-R 
interval is inversely related with the heart rafe‘h the 
increase may be ascribed to the slowing of auriculo- 
ventricular conduction. The drug may act on sino¬ 
atrial node resulting in the reduction on heart rate. 
The increase in the Q-T interval (98*8%) may be 
due to slowing of intraventricular conduction. Increase 
in the amplitude of P indicates the increase in the 
auricular force of contraction which may be diie to 
anabolic effect of the drug on the auricular muscu¬ 
lature. The increase in the amplitude of T wave 
may be explained on the premise. 

From the EEG analyses it may be assumed that the 
drug might have extended its effects on the neuronal 
' or synaptic level as to increase the excitability of cortical 
or subcortical neuronal pool. As it has been observed® 
that estrogen treatment causes EEG after reaction in 
the hypothalamus and limbic system so also it may be 
assumed that ethenylestradiol content of the present 
drug (Voldys) might have influenced the cortical and 
subcortical neutrones to produce moderate desynchroni¬ 
zation. 
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INTERNATIONAL CASHEW SYMPOSIUM, COCHIN (KERALA STATE, INDIA) 


Cashew is indigenous to the tropics of South 
America. India, Tanzania, and Mozambique are the 
leading producers of the raw nuts. India is the largest 
exporter of processed cashew and accounts for about 
three-fourths of the international trade with about 
75,000 tonnes export annually. This is the first Inter¬ 
national Symposium on this important economic plant. 
The Symposium will be held during 12 (Tuesday)- 
15 (Friday) March, 1979 at Cochin in South-West 


India. Over 600 invitees are expected to attend th 
inaugural and general sessions and about 180 in th 
scientific sessions. The last date for submission c 
abstracts of papers is 31 st October 1978. 

For further details, please write to The Secrelar; 
International Cashew Symposium (ICS), Cehtr 
Plantation Crops Research Institute, Kasarago 
Cannanore District, Kerala 670 124, INDIA. 



VoL 47, No. 17 1 
Sepi 3, 1978 J 


617 


LETTERS TO THE EDITOR 


STEADY STATE FILM PROFILES OF 
VISCOUS DRAINAGE OF A CONDUCTING 
FLUID IN THE PRESEiNCE OF A TRANSVERSE 
MAGNETIC FIELD OVER A NATURALLY 
PERMEABLE VS'ALL 

Jeffreys' studied the classical problem of drainage 
with a stationary wall and found the thickness of the 
liquid film formed on the wall. Recently Padma, 
Ramacharyulu and Ramana Rao- have extended this 
problem to include the effect of porosity by considering 
the viscous drainage over a naturally permeable wall. 
Annapurna and Ramanaiah^' considered the problems 
of drainage and lifting of a conducting fluid by intro¬ 
ducing both the inertia and transverse magnetic 
effects on the liquid film-thickness, in this note we 
extend our work^ to include the effects of a trans¬ 
verse magnetic field, neglecting the induced magnetic 
^field. 

Following the analysis of Annapurna and 
Ramanaiah^, the Navier-Stokes equation for a steady 
state', then takes the form 


O = V 




• ■ 




V. 


( 1 ) 


We solve eq. (1) subject to the slip boundary condi¬ 
tions as proposed by Beavers and Joseph-^, namely 


a 


x==o \l ^ 

various quantities 


where the 
plained in our work,^.‘.‘ 
The Darcy velocity in 

V -j- nik ’ 




bv 


0 , 


have already been 


this case reduces to 


Vn =- 


( 2 ) 


ex- 


(3) 


where 




Solving eq. (1) subject to the boundary conditions 
of eq. (2) and majeing use of eq. (3), we obtaiiy 


By letting M -> 0, we realize eq. (4) of our work^. 
Also by allowing a, cr — co independently, we recover 
from eq. (5), 


Y .. - H2T 


tanh^ M 
M 2 


( 6 ) 


When we put Vq 0, /.<?,, in the absence of viscous 
litsing and allowing T —> exo (for steady state) and 
replacing MH by M in eq. (15) of their work^ we 
recover the above equation. 


>-X 



-Y 

Fig. 1. Steady state film profiles at T ^ 10. 

Ill Fig. 1, we have shown the porous zone indicated 
by thick line for M 0 and 1 by taking a == 1*45, 
cr 2, Also the clear zone, indicated by a dotted 
line, has been shown for the same values of the 




g 

a 

V cosh 

■< - « 

I 7 ] 


m 

Tfk . 1 

(v + mk) 



In, 

/ sinh li A 
f V 'X 

/fl 


(4) 


Putting G~IilyJk as in our work2, M (Hartmann number) = //^/u/v and in terms of the non-dimensional 
quantities defined by eq. (8) of Annapurna and Ramanaiah^, we obtain 


Y = - H^T 


(cr 2 -j- M2) (acrcosh M -f- M sinh M)2 — a2cr4 
M2 (<j2 4 - M2) (a<7 cosh M -f M sinh M)2 




(5) 
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A NEW INITIATING SYSTEM FOR THE VINYL 
POLYMERIZATION 

The initiation of vinyl polymerization in aqueou^ 
medium by redox catalysts has been the subject o 
extensive investigations and the mechanisms of several 
oxidation-reduction processes in solution involving 
electron transfer and leading to the formation of free 
radicals have been elucidated^ Redox systems com¬ 
prising an oxidisable substrate and molecular oxygen-’ 
however, have not received much attention. Ascorbic 
acid has been used as reducing agent with several oxi¬ 
dants, viz., H 20 :-<, K 2 b. 20 s^'‘" KMnOV, etc., to produce 
free radicals capable of initiating vinyl polymerization 
in aqueous media. Taqui Khan er In their study 
on the kinetics of the copper!II) ion catalysed oxi¬ 
dation of ascorbic acid (AA) by molecular oxygen, 
have observed the production of free radicals from 
the metal ascorbate oxygen complex. It is the aim 
of the present investigation to study the kinetics of the 
polymerization of vinyl monomers using' AA-Cu(II) 
in the presence of molecular oxygen. 

Methyl methacrylate (MMA) (Rohm and Haas) 
was freed from inhibitor with alkali, washed, dried 
over anhydrous sodium sulfate, distilled under reduced 
pressure and stored at 5' C. Ascorbic acid and copper 
sulfate were Analar grades and used without fruther 
portfcMfon. 2 , 4-Dinitrophenyl hydrazine, thiourea 
^rid sulfuric acid were all BDH Analar grade samples. 
Wafer distilled thrice in an all-glass quick fit s^t-up 
•rwas lised for the polymerization reaaions. and .for 
solution preparations. Owing to its high oxidizing 


sure of oxygen to 100%. The O. concentration was 
varied by mixing with varying amounts o( nitrogen. 
Polymerization did not occur with AA and oxygen, 
alone Only in the presence of Cu(ll) polymeri¬ 
zation took place. In the presence of nitrogen (zero 
partial pressure of oxygen) negligible amountof poly¬ 
mer was formed, which may be due to the impurity 
in the nitrogen. Water and copper sulfate solution 
were taken in the reaction tube, and a stream of oxygen 
was passed through the solution for a spccilic pcricKl. 
The monomer was then added, followed by the A A 
solution, and immediately the oxygen supply was 
stopped. The polymerization was started with negli¬ 
gible induction period. Cooling in Ircczing mixluic 
‘was adopted to arrest the reaction. Steady stale 
rates were obtained within ten minutes with the con¬ 
version of monomer below 30%. 

The rate of polymerization R^,, ( c/\M\ltlt) was 
•evaluated gravimetrically. The filtrate was used lor 
the determination of AA disappearance ( ^/|AA.|A/n 

spectrophotometrically. Estimation ol the dchydro- 
ascorbic acid was carried out as reported in the litera¬ 
ture®. The values of chain length, ti, wore obtained 
by measuring the viscosity of solutions ol poly (methyl 
methacrylate) PMMA in benzene at 25 , 1 , 0-01 C 
•and using the following relatjonship between the intrin¬ 
sic viscosity [ij] and the chain length //, given by 
Baxendale et al.^^ for PMMA 
« - 2-81 ■: 103 

The influence of Cu(n) ion on the rate of poly¬ 
merization was very interesting. In the lower con¬ 
centration iange, i.e., below 3*0 :■ 10 M the R^, 
was increasing with increase in lCu(ll)|. The order 
with respect to Cu(li) in the range 0 * 8 - 2 -4 - 10 M 
was 0*5.' In the higher concentration range of Cu (11) 
i.e., above 6-0 >: lO"-^ M, the rale of polymerization 
decreased with the increase in [CuCH)!. Similar 
observation with respect to other metal ions" has 
been reported., 

In the present investigation rate of polymerization 
was found to be proportional to - at lower 

[Cu(Xr)] range, while it was proportional to [M]“ at 
higher [Cu(II)]. The R,, was found to be independent 
of ascorhic acid concentration above 1 • 1 :< 10 “-'M. 
Similar observations have been reportecl by earlier 
workers^-'^. Molecular oxygen increased the rale 
‘ linearly. 
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Rise in temperature increased the rate, while increase 
in [H.I] decreased the rate of polymerization. 

The rate of ascorbic acid disappearance was found 
to be independent of [M], while it increased with 
increase in [Cu(U)], [AA] and [Oo]. 

Direct dependence of chain length on [M] and inverse 
dependence on [CuCU)] and [O 2 ] were observed. NN 
values were found to be unaflected by [AA]. 

These observations may be accounted by the following 
tentative scheme for the polymerization of methyl 
methacrylate. The and ascorbate anion radi¬ 

cals produced by the decomposition of the metal 
ascorbate oxygen complex may initiate the polymeri¬ 
zation. The termination of the growing chains is by 
mutual combination at lower [Cu(ll)] and by linear 
termination by CuCIl) ions at higher [Cu(n)]. Termi¬ 
nation of the vinyl monomers by metal ions has been 
very well established'^’ both in aqueous and non- 

aqueoLis niedia. These two different modes of termi¬ 
nation may result in the transient orders with respect 
to monomer at two different Cu[n] concentration 
ranges. The overall rate of polymerization may be 
expressed by the following relationships: 

Rp oc [AAf 

at lower copper concentration range. 

Rp oc: LMpfOoJl AA.rVfCu'^M 
at higher copper concentration range 
The rate of AA disappearance 

- d [AA]ldt oc [ClP'I J [O 2 ] [A A1 ■ 
and chain length ‘ /?' 

n a [ M]/[Ool(Cipi]. 

Further details with reaction mechanism will be 
published elsewhere. Studes with other metal ions arc 
being carried out to arrive at the efficiency of these 
initiating systems. 

Financial assistance by the CSIR, in the form of 
a Fellowship to one of the authors (GGR) is grate¬ 
fully acknowledged. Thanks' are due to Dr. K. 
Thomas Joseph for his interest in this work. 

Polymer Division, G. Gangi Reddy. 

Central Leather Research T. NAGABErusHANAM. 

Institute, " M, Santappa. 

Madras 600 620 , 

January 21, 1978. 
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PHYTOCHEMICAL STUDIES ON 
CASSIA SIAMEA LEAVES 

In view of the popular use of Cassia siamea leaves to 
cure, skin diseases and to reduce swellings* a detailed 
chemical examination was taken up. There was only 
one report of chemical investigation of Cassia siamea 
leaves in which Hussaniali-Walji etal.^ reported only 
barakol, a nqyel dioxaphenalene derivative. 

The powdered leaves were completely extracted 
with alcohol and the total alcoholic extract was con¬ 
centrated to a small bulk and fractionated with petro¬ 
leum ether, ether and ethyl acetate. 

The petroleum ether extract was saponified and 
chromatographed over alumina when two crystalline 
substances were obtained. Of the two, one was wax 
m.p. 84-86''. The second crystalline component was 
obtained as shining plates from acetone m.p. 139'", 
[a],r«-35-7° C>„H,,0; acetate, m.p. 126" (aXr«— 
40*7'" C 3 iHr, 202 . The identity of the compoupd. 
was established by m.m.p. and TLC comparison and 
identical I.R. spectra with authentic /?-sitosterol. 

The residue from the ether extract gave positive 
colour reactions for flavonoids. This residue was 
macerated with 5% dilute hydrochloric acid. The 
acid solution was neutralised and the residue was 
extracted with chloroform and crystallised from 
methanol when lemon yellow refracting needles were' 
obtained, m.p. 165"; C 13 H 12 O 4 . Survey of literature 
indicated this compound could be barakol and hence 
the derivatives reported for barakol were attempted. 
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Hydrochloi ide of anhydroderivative was obtained 
by treating concentrated solution in methanol with 
cone. HCl, yellow neeldes, m.p. 205-206'', C 13 H 11 CIO 3 . 
Hydrobromide was prepared similarly, m.p. 246-48” 
CisHiiBrOs. Treatment with 2N sodium bicarbo¬ 
nate at 50” for 20 minutes gave colourless needles, 
m.p. 216-18”; C 13 H 12 O 4 presumably a chromone. The 
compound was identified as barakol by m.m.p., T.L.C. 
and l.R. comparison with authentic barakol. 

The remaining ether residue gave positive colour 
reaction for flavonoids. This residue when chromato¬ 
graphed over silica gel gave yellow needles, m.p. 348°, 
C 15 H 1 .JO 5 ; acetate, m.p. 185-87°; CaiH^Og; methyl 
ether, m.p. 155-57°, The properties of 

the compound and its derivatives compared well with 
those reported for apigenin and its derivatives. The 
identity was confirmed by m.m.p., I.R., H.V. and 
T.L.C. comparison with authentic apigenin. 

The residue obtained from ethyl acetate also gave 
positive colour reaction for flavonoids and was 
subjected to chromatography over silica gel when 
two amorphous and identical fractions from ethyl 
acetate: benzene ( 1 : 1 ) and ( 3 : 1 ) eluates gave strongly 
positive flavonoid colour reactions. The residues 
were mixed and hydrolysed. The aqueous portion 
after hydrolysis did not show the presence of sugars. 
The aglycone portion after chromatography gave a 
crystalline component, m.p. 275°, acetate 

m.p. 184-86°; CggHigOio, methyl ether m.p. 165-67°, 
CigHigOc,. The aglycone was found to be identical 
with kaempferol. This suggests that kaemferol occurs 
as ester probably with tannins. Since the biological 
properties of some of the flavonoid compounds are 
known, the only unknown compound reported, barakol 
possibly possesses medicinal properties alleged to 
the leaves. 

Our thanks are due to Prof. L. R. Row, Depart¬ 
ment of Chemistry, Andhra University, Waltair for 
elemental analysis, l.R. and U.V. data. 

Dept, of Pharmaceutical R. V. Krishna Rao. 

Sciences, M. Narayana Reddy. 

Andhra University, 

Waltair 530 003, India, 

January 23, 1978. 
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2-METHYLBENZOTHIAZOLE COMPLEXES 
WITH SOME URANYL SALTS 

Several studies appear to have been made on the co" 
ordination compounds formed by 2 -methylbenzothia- 
zole (Mbt) with transition and non-transition metal 
saltsk However, there is no report on the co mplexes 
of uranyl salts with this potentially bidentate ligand. 
The present study on the preparation and2 i.r. spectra 
down to 200 cm“i on the coordination compounds 
formed by the interaction of Mbt with uranyl chloride, 
sulphate and nitrate was, therefore, undertaken to 
elucidate the mode of bonding of Mbt and of the anionic 
groups and the tentative stereochemistry of the com¬ 
plexes in the solid state. 

2-Methylbenzothiazole (Mbt) was obtained from 
Koch-Light Laboratories Ltd., and used as such. The 
uranyl chloride and nitrate complexes with Mbt were 
obtained by adding an excess of the ligand to a hot 
solution of the respective uranyl salt in ethanol. The 
complexes which crystallized out were filtered, washed 
with ethanol and dried. 

UO 2 (Mbt )2 CI 2 : 

Found U, 37-7; Cl, 11*5 Cal. U, 37-2; Cl., 1M%. 
U02(Mbt)2(N03)2 : 

Found U, 34'4; NO 3 , 18-3 Calc. U, 34*4; NO 3 ; 
17-9%. 

The uranyl sulphate complex was obtained by 
a dding an excess of the ligand to a methanol solution 
of uranyl sulphate. The complex which precipitated 
immediately was filtered, washed with methanol and 
dried. 

U 02 (Mbt)S 04 : Found U, 46-4; SO 4 , 18 -3 Calc. 
U, 46-2; SO 4 , 18-6%. 

I.r. spectra were recorded as nujol mulls supported 
between sodium chloride plates (rock salt region) 
and thin polythene sheets (15-50 pi) on a Perkin-Elmer 
621 spectrophotometer equipped with caesium idodide 
optics. 

2-Methylbenzothiazole formed 1: I complex with 
uranyl sulphate and 2:1 with uranyl chloride and nitrate. 
Absorption bands in the range 1600-200 cm"^ in un¬ 
coordinated Mbt and in the uranyl complexes are 
given in Table I. Contributions due to coordinated 
Mbt were selected by comparing the i.r. spectra of 
the uranyl complexes with those of the uncoordinated 
ligand and the residual features were assigned to ^ ranyl 
group and coordinated anionic groups. 
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t.r. spectra of the complexes studied here are in 
agreement with those of Mbt complexes with metal 
salts indicating coordination through the nitrogen 
atom only*. In addition to the ligand bands shifted 
slightly on account of coordination the rock salt 
region the i.r. spectra of the uranyl complexes show 
strong absorptions at ^900cnr i due to V 3 vibration 
of the uranyl group. The vi mode of the uranyl 
group is i.r. forbidden in the free linear uranyl ion 
and the absence of a band assignable to this mode 
at '*^850cm“i implies that the linearity of the OUO 
group is maintained in all these complexes. The 
doubly degenerate OUO bending mode, V 2 , is observed 
at ‘--^260cnr-t in the low frequency i.r. spectra of these 
complexes. 

Table i 

fj\ spectral data (enr^) 


Mbt 

1600m, 1560m, 1530s, 1520sh, 1440vs, 1317s, 1282s, 
1246s, 1184w, 1175s, 1160ms, 1130m, 1070ms, 

1020nL 998m, 870ms, 760vs, 668 s, 513w, 476m, 
429s, 395w. 

U02(Mbt)2 Ch 

1585m, 1558w, 1312m, 1280m, 1250m, 1233w, 1192m, 
1158m, 1060m, 1016ms, 950w, 887m, 870w, 762vs, 
693s, 575 s, 496m, 466s, 426m, 350m, UO 

91 Os; (5 OUO 262s; v U-Cl 250m. 

UO 2 (Mbf) SO 4 

i600m, 1558m, 1528w, l350sh, 1314m, 1275w, 1182w, 
1162W, 983sh, 870m, 854m, 756m, 658w, 550w, 
441ms, 425m, 350w. 

U0 942VS; c!) OUO 258s 
SO.t modes ; 

vi 1004m; ^2 460m; V 3 1240ms, 1142ms, 1058ms; 
V.} 641m, 616w, 600m. 

U02(Mbl)2(N03)2 

I580w, 1570w, 1506w, 1475sh, 1301sh, 1180ms, 

l l60nL ll20w, 1036W, 830mw, 755s, 625m, 585sh, 
547m br, 574vs, 515m, 505m, 450sbr, 430w, 370m 
^ 

NO 3 modes ; 

VI 1540s; V 2 1025m; V 3 740m; V 4 1270s; V 5 700w; 
808m; Combination modes I700w, 1735w. 


Uranyl chloride complex : The low frequency i.r. 
spectrum of the 1:2 uranyl chloride-Mbt complex 
shows a medium intensity band at 250cm h Such a 
band is not observed in the i.r. spectra of the uncoordi¬ 
nated ligand nor in the uranyl nitrate or sulphate 
complexes with this ligand (vide infra). This band 
is assinged as terminal U-Cl stretching mode 2 » 3 , and 
the complex is considered to have a six-coordinated 
uranium with four ligand atoms (two nitrogens from 

Curr. Sci.—4 


two Mbt molecules and two terminally bonded chlorine 
atoms) in an equatorial plane perpendicular to the 
linear uranyl group. 

Uranyl sulphate complex : I.r. spectrum of the 1:1 
uranyl sulphate-Mbt complex shows the presence 
of coordinated sulphate groups 3 > 4 , jhis is evident 
from the fact that the strong broad band at ~ 1120 - 
1080 cm-i due to triply degenerate SO stretching mode 
V 3 in ionic sulphates splits up into its components at 
1058, 1142 and 1240 cm~i (masking the ligand bands 
in this region) in the i.r. spectrum of this complex. 
The triply degenerate OSO bending mode V 4 which 
occurs as a sharp well-defined band at ^^blOcm"! 
in sulphates with T^ symmetry also splits up into its 
components in this complex. In addition to these, 
the V] and V 2 , i.r. forbidden in uncoordinated sulphates, 
appear at 1004 and 460 cm~h respectively, in the i.r. 
spectrum of this complex. The frequencies of absorp¬ 
tion bands due to sulphate group in this complex are 
consistent with those nonnally associated with biden- 
tate chelating sulphate groups^j^^ and the complex is 
tentatively assigned to have five-coordinated uranium 
with three atoms (one nitrogen from the organic 
ligand molecule and two oxygens of the bidentate 
sulphate group) forming an equatorial ring perpendi¬ 
cular to the linear uranyl group. 

Uranyl nitrate complex : I.r. spectrum of the uranyl 
nitrate complex shows the presence of coordinated 
nitrato groups^"^. This is evident from the fact 
that the doubly degenerate i.r. active fundamental 
modes V 3 (at '^ 1360 cm ~0 and V 4 (at ^720cm~0 
of the ionic nitrates are split up into their components 
(v 3 to Vi and V 4 ; and V 4 to V 3 and v^) in the i.r. spectrum 
of this complex. Additional bands appear at 1025 
and 808 cm“^ which are assigned as V 2 and Vg modes, 
respectively, due to coordinated nitrato groups. The 
nitrate groups seem to be bidentate chelating in the 
1:2 uranyl nitrate-Mbt complex as the i.r. frequencies 
associated with these groups in this complex occur 
in almost the same frequencies as in UO 2 (N 03)2 
2 H 2 O 5 , and K [UO 2 (N 03 ) 3 ]^ and other uranyl nitrate 
complexes3»4>" in which the presence of bidentate 
chelating nitrato groups has been established by i.r« 
spectroscopy and/or X-ray structural studies. More¬ 
over, i.r. spectrum of this complex shows weak absorp¬ 
tion bands at 1735 and 1700 cm~h Appearance of 
two bands in the range 1800-1700 cm~i separated by 
r>^40cm“i further confirms® the presence of bidentate 
chelating nitrato groups in this complex. Consi¬ 
dering that nitrate groups act as bidentate chelating 
ligands for the uranyl group the 1:2 uranyl nitrate- 
Mbt complex may be postulated to have eight-coordi¬ 
nated uranium with six ligand atoms (two nitrogens 
from the two N-bonded Mbt molecules and four 
oxygen atoms from the bidentate chelating nitrato 
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groups) forming an equatorial ring around the linear 
uranyl group. 

We thank Professor O. P. Malhotra, Head of the 
Chemistry, Department, for providing facilities. 

Chemistry Department, I, S. Ahuja. 

Banaras Hindu Univesity, Raghuvir Singh. 

Banaras-5, India, C. P. Rai. 
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- CHEMICAL STUDIES ON ADTANTUM 
CAUDATUM 

Adiantum caudatum (Fam: Polypodiaceae) has been 
used in indigenous system of medicine for the treat¬ 
ment of skin diseases, diabetes, cough and fever. 
Chemical invstigations on various species of this 
genus have been carried out-"*^ but little work on 
A. caudatum^ is on record. The present note deals 
with the isolation and characterization of some tri- 
terpenes from its petroleum ether extract. 


The petroleum ether extract of the air dried drug 
in moderately course powder was chromatographed 
on Brockmann alumina and eluted with the solvent 
mixtures of increasing polarities. From the petrol 
eluates a homogeneous triterpene hydrocarbon, 
fernene m.p. 170-72° yield—0-001% was isolated; 

i.r. (KBr) typical of hydrocarbons without showing 
any functionality; n.m.r. (CDCI 3 ) showed an olifenic 
character of the compound (<55-35) and the methyl 
groups attached to the positions 4y7, 4a, 10, 13, 14, 17 
appeared at <50-81, <5 0-83,(5 1 - 2 , <5 1 - 01 , <50-96 and 
^0-75 respectively. The two methyls attached to 
C-22 could not be located due to overlapping of peaks. 

The petrol-benzene (10:2) elu. tes on fractional cyrstal- 
lisation from a mixture of methanol-benzene ( 2 : 1 ) 
gave two triterpenes A and B. Triterpene A, m.p. 
218°, yield—0-03% ir (KBr) showed only the carbonyl 
absorption at 1710 cm"t; mass spectrometrically deter¬ 
mined molecular weight M+ is at m/e 412 with promi¬ 
nent fragments at m/e 397, 369, 206, 191 (100%), 149, 
123 and 95 which are in excellent agreement with the 
fragmentation pattern of adiantone. This is further 
confirmed from its n.m.r. (CDCI 3 ) which gave singlets 
due to methyls attached to 4/I, 4a, 10, 8 , 14, 18 and 22 
at ^0-81, 5 0-80, 50-77, 50-94, 5 0-92, 5 0-67 and 
52-15 respectively. Triterpene B is also a keto- 
genic compound obtained in very low yield— 0 - 001 %, 
m.p. 236-37°; i.r. (Nujol) gave carbonyl absorption 
at 1710 cm~L Its i.r. and n.m.r. were identical with 
those of the triterpene A with only the difference in 
m.p. which suggests its possible identity with iso- 
adiantone. 

Dept, of Pharmaceutics, Rattan Lal Khosa. 

Banaras Hindu University, Arun Kumar Wahi. 
Yaranasi-5, Ashit Kumar Mukherjee. 
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REDOX REACTION INDUCED BY ENERGY 
STORED IN IRRADIATED CRYSTALS 

We had reported earlier the occurrence of a number 
of radiation-induced redox reactions together with 
appropriate mechanisms, consistent with the G values 
observed! These are reactions which, though 
thermodynamically possible, do not occur at room 
temperature except under radiation activation. A 
result of interest recently observed in this laboratory 
refers to the utilization of the energy stored in irradiated 
sodium chloride in inducing a redox reaction’. Thus 
when 1-6 g of AR grade NaCl irradiated by y from 
<>'‘Co to a dose of the order of 2 x 10 '-* eV/g was 
added to 5 ml of an aqueous solution containing the 
redox mixture at pH 6-5 (1 M NaBr 03 -h 1 mM Nal) 
{which mixture is otherwise stable), about 10 % of the 
I" was found to be oxidized to fOa" and another 17% 
to Xi. In the process Br 03 “ is reduced to Br“. 

In explaining acjiioluminescence (AL) (/.e., emission 
of faint light during the dissolution of irradiated 
crystals'^), we had suggested that the electrons released 
from traps due to the destruction of crystal structure, 
instantly react with water to form hydrated electrons 
Some of these reacting with the holes lead 
to the emission of AL^’^ In the present case the pri¬ 
mary product (e„,”) reacts with the solute Br 03 “ 
present in excess, resulting in the formation of Br(IV) 
species (Br 032 - or Br 02 ), the reactions being^<> 

™ -1 BrOa' BrOa^- 
H- ! Br03-^-> BrOa^^-h H ' 

H 2 O -h BrOa^- BrOa H- 20H-. 

At the same time, the hole species (Cl - orCla"-) present 
in the irradiated crystal reacts with I~ to form I 2 
Cl- + i„„--^ci„- + o-5r2. 

The Br(lV) species oxidizes I 2 to 103“ 

BrOa^- + 0-5 Fa Br" H- TOs" 

Under these conditions, as may be expected, AL 
is quenched as the primaries and holes are used 
up in the above redox reactions. The observed oxida¬ 
tion yields of 10% lOa" and 17% fa, by the indirect 
transl'er of energy stored in the irradiated crystal, 
lends support to the mechanisms postulated earlier 
both for AL and for radiolyric redox reaction between 
bromale and iodide ions. 

Department of Chemistry, H. J. Arnikar. 
University of Poona, B. S. Madhava Rao. 

Pune 411 007, M. J. Bedekar. 

March 27, 1978. 
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STABILITY CONSTANTS OF COMPLEXES OF 
2-HYDROXY-5-NITROPROPIOPHENONEOX1ME: 

WITH Ni(Il), CodD, Zn(II) AND Mn(ll) 

This communication reports the investigations of 
stability constants of complexes of 2-hydroxy-5-nitro- 
propiophenone oxime with Ni(II), Co(ll), Zn(II) and 
Mn(II) by Calvin-Bjerrum technique as applied by 
Irving and Rossottii at 40° (/nCr: O-IM NaC 104 ) in 
water-dioxane (25: 75 v/v) medium. 

Experimental 

2-Hydroxy-5-nitropropiophenone oxime was pre¬ 
pared by the aqueous ethanolic alkali method from 
ketone. Its stock solution was prepared by dissolving 

the required amount in purified dioxane- (S. Merck- 

technical grade). All solutions and pH-measurements 
were made as described earlier^. 

Three titrations, viz,, titration of (i) free perchloric 
acid, (ii) free perchloric acid plus the reagent and CiiiJ 
free acid plus the reagent plus the metal ion, were 
done against standard NaOH. 

Results and Discussion 

It was observed that /?„ values did not fall into the 
range 0 to 1 , indicating that either the hydrogen of 
oximino group did not dissociate or its dissociatioo 
overlapped the dissociation of phenolic hydrogen. 
Assuming the latter possibility an attempt was made 
to evaluate the two constants and by the 

method of least squares'^. It gives a negative value 
for the product of , however is 

positive. Therefore, it was concluded that only the 
phenolic -OH is dissociated. Thus 2-hydroxy-5- 
nitropropiophenoneoxime was considered monobasic 
and thevalues accordingly were reduced by 1. The 
practical proton-ligand stability constant, log 
has been obtained as the Bjerrum half-integral value- 
The same has also been calculated at different points 
using the equation 

log = B +log/%%l -/?„ 
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The aserage value of log "K- (9-20) obtained by the 
pointwise calculation is in good agreement with the 
half-integral value (Table I). 

Table I 

Stability constants of bivalent complexes with 
2-hydroxy-5mitropropiophenoneoxime 

(Temp. = 40r:i'C, p — 0-lM NaC 104 ) 


Method^ 

Half- 

integral 

Least 

squares 

H(Ij 


-18*88 iog’’KiMog’*Kf^ 



-10*02 log^Ki** 


9-21 

8*86 iog^K2« 

Nifil) 

11*74 

11*74 log 


6*17 

5*64 log Ki 


5-57 

6*10 log K 2 

CoCIIi 

13*95 

14*03 log f 2 


8*66 

8*71 log Ki 


5*29 

5*32 log K 2 

Zn(il) 

8*87 

8*89 log h 


4*72 

4*17 log Ki 


4*15 

4*72 log K 2 

MnCII) 

8*98 

8*99 log h 


5*31 

5*38 log Ki 


3*67 

3*61 log K 2 


In all the systems the highest values of h are more 
than 1, indicating that 1:1 and 1:2 complexes are 
formed. The log Ki and log K 2 values w^ere calculated 
by the methods of half-integral and least squares 
(Table I). The results, given in Table I, show that 
the order of stability is Zn < Co > Ni > Mn. It 
can be seen that the order is in agreement with Irving 
Williams order-. 

Depanmem of Chemistry, 

Sardar Patel University, 

Vallabh Vidyanagar 388 120, 

Gujarat, March 22, 1978. 
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SPECTROPHOTOMETRIC DETERMINATION OF 
CINCHONINE BY SOLOCHROME GREEN V 150 

The trace analysis of cinchonine is of interest to toxico¬ 
logists, forensic and analytical chemists. Vciy 
few spsctrophotometric methods exist for the determi¬ 
nation of cinchonine. Celap et aP described an 
elaborate method for its determination based on the 
development of molybdenum blue but the method 
is not sensitive and accurate. Spacu and Uinu2 
reported the chronic thiocyanate method, wherein 
the alkaloid is precipitated by potassium chromium 
-thiocyanate and the precipitate is dissolved in acetone 
aud analysed spectrophotometrically. The method is 
indirect and far less sensitive than the present mclhpd. 
Palumbo and Sacca'"^ determined cinchonine by 
cis-aconitic acid in acetic anhydride. For the direct 
spectrophotometric determination of alkaloids, the 
acid dye-^“^ extraction methods are reported; these 
methods are relatively rapid, convenient and sensitive. 
A survey of the literature revealed that only one acid 
dye, bromothymol blue has been reported so far for 
the determination of cinchonine'**. The author, in 
his investigations on the use of the acid dyes of Solo- 
chrome series, found Solochrome Green V 150 having 
the following formula, 



to be extremely sensitive in the determination of alka¬ 
loids and proposed methods for strychnine* 
brucineu and opium alkaloids’-. The present report 
gives a method for the determination of chnehonine by 
the extraction of the ion pair formed with Solochrome 
Green V 150 into chloroform and measuring the chloro¬ 
form extract spectrophotometrically at 510 nm. The 
dye is not extracted by chloroform under the experi¬ 
mental conditions. The method is more sensitive than 
bromothymol blue method, lower limit of determina¬ 
tion being 0-54 micrograms per ml. The interference 
of the commonly associated materials has been checked. 

Experimental 

Bausch and Lomb spectronic~20 spectrophotometer 
w'as used for the absorbance measurements. Clarke 
and Walipole buffers were used. Solochrome Green 
V 150 (C.I. No. 26925) w'as supplied by Imperial 
Chemical Industries Limited, Calcutta, India. 
Standard sample of cinchonine (Koch-Light, England) 
was used. Ail other chemicals used were of analytical 
grade. 


B. H. Patel. 
J. R. Shah. 

R. P. Patel. 
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Results and Discussion 

The aqueous solution of the dye shows a maximum 
at 490 nm irrespective of the pH of the solution. The 
dye as such is not extracted in chloroform but the ion 
pair of the alkaloid cinchonine with the dye is extracted 
as pink coloured species, showing a maximum at 510 nm. 
Change in pH of the solution does not affect the maxi¬ 
mum of the organic extract. Amongst the different 
halogenated extractants investigated for the extraction 
of the ion pair, chloroform was found to the best. 
The ion pair is extracted into the chloroform form 
pH range 1 to 7 the maximum extraction being at pH 

6. The composition of the ion pair complex as found 
by continuous variation and molar ratio methods is 
1:2 [Alkaloid (A): Dye (D)], suggesting an ion pair 
formation of the type (A-+) (D') 2 . 

Beer's law is obeyed in the range of 8-450 /.ig. The 
molar absorptivity of the system at 510 nm is 16,000 lit. 
mol“^ cm“k The sensitivity expressed by Sandell’s 
notation is 1 //g/cm2/0*004 abs. unit. A five fold 
excess of the dye is required for maximum colour 
development. About one minute of shaking is suffi¬ 
cient for complete extraction of the ion pair of the 
alkaloid. The following substances do not interfere 
even in ten fold excess: citric acid, sodium benzoate, 
sodium salicylate, acetyl salicylic acid (aspirin), sodium 
diethyl barbituric acid, sodium sacchharin, sacchharin, 
glucose and fructose. 

Procedure 

To a suitable aliquot of the alkaloid solution contain¬ 
ing 0'025-0-l mg of the alkaloid add 10ml of buffer 
of pH 6 and 5 ml of 10"3 M aqueous solution of the 
dye. Shake for one minute with 15 ml of chloroform 
in a separatory funnel. Separate the chloroform layer 
and read its absorbance at 510 nm. Prepare the 
standards accordingly, 

A set of analytical results obtained by following 
the above procedure are given in Table I. Each 
reported value is based on six determinations and the 
data show a precision of dr 1 * 5%. As is evident from 
the table, the method gives fairly accurate results. 


Table T 

Results of cinchonine determination 
Green V 150 

hy Solochrome 

Added (^g) 

Found (/tg) 
{n^6) 

Relative error 
(%) 

50 

49-6 

-0-8 

125 

123-5 

-1-2 

200 

200 

0-0 

275 

278 

4-M 

350 

[353-5 

-1-1-0 

400 

[406 

+ 1*5 


Central Forensic Science N. Y. RaMA Rao.* 
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PHOTOCHEMICAL AND THERMAL SYNTHESIS 
OF PHENANTHR [9, lO-^f] IMIDAZOLES 

Photochemical eyejodehydrogenation reaction of 
stilbene and its analogues represents a prominent route 
for the synthesis of a number of phenanthrene deriva¬ 
tives^. Recently this reaction has been used for the 
synthesis of phenanthro heterocydics^’S, and in some 
cases where some other chromophores are also present, 
selective oyclization of the stilbene chromophore has 
been found to odcur^’^. This paper reports on the 
utilitiy of the stilbene photodehydroicyclization in the 
synthesis of a number of phenanthr [9, KW] imida¬ 
zoles. Thus the direct irradiation of 4, 5-diarylimida- 
zoles (la-c) in suitable solvents in the presence of 
iodine or oxygen has been found to result in the 
oxidative cyclization at the stilbene chromophore to 
give phenanthr 19, KW] imidazoles (IIsm:}. 

The general method for the photoconversion of I 
to 11 is as follows : a 0'005M solution of I in chloro¬ 
form (150 ml) containing iodine (15-20 mgs) was 
irradiated in a pyrex photochemical reactor by immer¬ 
sing a water-cooled Philips HPK 125 W high-pressuie 
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In ail the cases, produas were found to be homoge¬ 
neous to tic The idertin.' cf the compounds was 
established by elemental analysis, spectral data and 
b> cCiTip'drison with specimens prepared by an indepen¬ 
dent route starting from phenanthro-9, 10~quiaone 
Oir-. The details of rhe phctoreacnon along with the 
yield and melting points of rhe compounds are given 
in Table 1. 2. 4. 5-Tr arylimidazoles (Td-g). on irra¬ 
diation under the same coniicions as above, decom- 
.pi-wci completely and ro Tys'a'lire products were 
isolated in these cases. 


Table 1 

Photoconversion of 4, 5-diaryUmidazoles into phenamhr 
[9, IQ'd] imidazoles ill} 


4,5-Diar>l- Sohent 

imidazole ih 

Irradia¬ 

tion 

lime, 

hrs. 

Yield 
of 11 

m.p. 

^ c 

U : Ri - Rz - 
Y = H Chloroform 

20 

59% 

299 

U :Ri-Cl, 

R2=Y 

== H Chloroform 

25 

ON 

322 

Ic : R2 = Cl, 

Ri - Y - H Methanol 

20 

54?,; 

231 


The photoproducts (II) were also thermally prepared 
by the extension of the general imlda^zole synthesis^, 
starting from phenanthrene-9, 10-quinone (III), The 
following procedure is Hs^idal of the thermal synthesis 
of these phenanthrimidazoles : 

A mixture of phenantliraquinlone (2T gm)? hexa- 
mine (0-26 gm) and ammonium acetate (6 gm) in 
glacial acetic acid was heated under rcilux for 1 hour. 
The resulting solution was added to water, basiSed 
and rhe resulting precipitate filtered, washal and 
dried; yield: 2-1 gm. Recrystallisation from pyridine 
afforded phenanthr {9, 10-^] imidazole (lla) as 
light yellow needles, m.p. 299**; (Found C, 82-1; 
H, 4-6; Ci-HjoNo required C, 82*5; H, 4*5). 
Admixture with the specimen obtained from the photo- 
reaction did not depress the melting, point. 

Similar reaction of phenanthraquinone with other 
aldehydes resulted in the formation of the correspon¬ 
ding phenanthrimidazoles in identidal yields. The 
results are given in Table 11. 


Table 11 

Thermal conversion of phenantliracjumone to phenanthr 
[9, 10-t/] imidazoles (//) 


Phenanthr [9, 10~d] 
imidazole (11) 

Yield ofH 

m.p. C 

II : Y = H, Ri = R2 = H 

74 % 

299 

II :Y = CeH5,Ri = R 2 =" 

H 80% 

259 

11 : Y = 0 -CIC 6 H 4 , 

Ri = R 2 = H 

83% 

225 

n :Y = p-CH3C6H4, 

Ri - Ri - H 

77% 

273 

II :Y = p-OCH3CfiH4, 

Ri = R 2 = H 

75% 

318 


The photochemical conversion of I to H was also 
found to odcur on exposure of the solution of I to 
sunlight. Irradiation of la-c employing aerial oxidation 
^instead of iodine) also afforded Ila-c; but the reaction 
was found to be slow in these cases. Irradiation of la in 
a deaerated condition (i.e, under nitrogen atmosphere) 
gave a different product. The structure of the com" 
pound and the reaction is under investigation. 

Professor S. S. Moosath is thanked for enicourage- 
ment, the Universitjy of Calicut for facilities and the 
C.S.LR., New Delhi, for the award of a research 
fellowship to one of the authors (E. P.). 

Department of Chemistry, V. N. R. PlLLAl'^A 
University of CaHoxt, E* PURUSHOTOAMAN. 

Kerala 673 635, 

May 25, 1978. 


* Present Address: Institut fiir Organische Chemie 
Tubingen Auf der Morgenstelle 1$’ 
7400 Tubingen, West Gerraany, ^ 
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HAND-AXE—A NEW DISCOVERY IN 
GHAGGAR-NALAGARM COMPLEX 

The Siwaliks probably bear the potentials of revealing 
(he relics of early man in India. The discovery of the 
fossils of Hyoselephas hydsiidriciis, Sus hysudricus, 
Merycopotamus dis'similis, Cerviis, Sivathemim gigem- 
tewn, Sivacohus palaeindicus, Biihalus platyceros, 
Proamphilicm kashmivivus, Bucapra daviosii, Pentalo- 
phodon knetpuraliensi v, Stegadon insignis, Stegodon 
homhifroHs, Stegodon gcinesa, Stegodon Katliensis, 
Arvhudskodon plamfron.s\ Elephem hysudriens, Hippanon 
antefopinum, Et/inm sivalensis, Rhinoceros palacindicus, 
Coelodonta platyrliinus, Potamochoerus pcdacindiciis, 
Hippohyus tatroti, Hexaprotodon sivalensis, Camelus 
sivalen.sis, Leptohos faIcofieri, Hemihos acuticornis, 
Henuhos chaukiensis, Hemihos rrh/netricornis. Bos 
acutifrons, Khan> and Nanda^’ have rendered the region 
all the more important from the viewpoint of 
lilhic tools belonging to the pleistocene period. The 
valley of the Ghaggar which has its origin in the Siwalik 
hills was a cluster of fresh water marshy lakes at the 
foot of lower Siwalik ranges about two to three million 
years ago. This region around might have fairly 
thickly forested to rear big animals like bulTalo, horse, 
ginilfe, straight tusked elephant, rhinoceros, pigs, 
camels, hippopotamus, crocodile and tortoise. There 
seem to have occurred enormous rhythmic climate 
fluctuations caused by intense glaciation in higher 
Himalayan ranges resulting in the waning and waxing 
of these lakes, rendering the region unfavourable for 
those animals. The glaciations and pUiviations gave 
rise to a series of terrace levels on the river banks. 
There can be recognised four prominent terrace levels 
at heights of about 55 m, 45 m, 20 m, and 6 m res¬ 
pectively on the right bank of the river Jhajra which 
belong to the Ghaggar river system above the present 
rive/ bed. At places a fifth terrace level, less than 5 m 
above the river bed, can also be identified which is 
not fully developed. Of these the terrace at 55 m 
is most extensive and at its upper limits is covered with 
colluviation cone deposits, above which the Siwalik 
beds appear. The occurrence of terraces at various 
heights is a clear evidence that the Ghaggar river was 


flowing in the past at each of these heights at different 
times. These terraces are mostly composed of river 
gravel and Boulder Conglomerate of the Siwalik forma¬ 
tions. 

During the periods when climate remained congenial, 
the readily available life sustaining elements like vege¬ 
tation and animal life created a suitable habitat for 
early human settlements here. The early man pre¬ 
ferred to camp on the terrace which was the most 
convenient flat surface. The raw material in the form 
of river pebbles was also at hand to design and fabri¬ 
cate the tools required for his hunting pursuits. For 
cutting the hunted animals, extracting flesh and remov¬ 
ing their skins the early man employed stone tools 
like choppers and scrapers which have sharp edges 
suitable for such functions. These tools clearly indi¬ 
cate the earlier stage of human culture. As a result 
of various exploratory efforts, stone artefacts compris¬ 
ing mostly choppers, chopping tools, cores and 
flakes of pebbles and a few molars from conglomerate 
zone have been discovered from the Ghaggar valley. 

Realizing the potentiality of the river valley, renewed 
efforts to discover newer tools were undertaken by the 
present author accompanied by Mr. Manmohan 
Sharma, a research scholar of the Kurukshetra Uni¬ 
versity. The tools discovered during the present 
venture comprise scrapers on flakes, and flakes and 
cores. The material commonly employed was quart¬ 
zite. Most interesting, however, is the discovery in 
this area of an Acheulian type pear-shaped quartzite 
hand-axe neatly trimmed all over by controlled flaking 
on both sides. The hand-axe is discovered from the 
most extensive upper terrace (Terrace I) at a distance 
of about 500 m due north of Kotla village (latitude 
30" 45' N and longitude 76" 54' E) in Ghaggar valley 
of Ambala District. 

The archaeological investigations conducted earlier 
by Prufer^, Sen"^, Sharma®, Sharma®, Khatri- and 
Mohapatra*^ in the Sohan, Sirsa, Sutlej and Ghaggar 
valleys had discovered some Sohanian quartzite palaeo- 
liths mainly choppers, scrapers, cores and flake cores 
and a few molars from conglomerate zone. Though 
hand-axes or their prototype were also stated to have 
been discovered, yet the existence of the true hand-axe 
remained controversial in the region. The present 
discovery of the true pear-shaped Acheulian quartzite 
hand-axe, however, dispels the general belief held 
by a majority of archaeologists that the Ghaggar- 
Nalagarh complex is devoid of hand-axes. 

Archaeological explorations conducted earlier by 
the present writer^ around Chandigarh and in the foot 
hills of the Siwaliks brought to light important ancient 
sites like Saketri, Karor, Nada, Badi Parachh, Chhoti 
Parachh and Hathnaur besides chalcolithic remains 
which yielded choppers, scrapers, cores, and flake 
cores. Further detailed work in this region might 
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b-e he'pf-* out the antiquity of early man 

:n the St^ahks. 

Depanmer.t of Geology, Lalman. 

Panjab UrJ\ersit\', Chandigarh 14, 

Apru 5, 197S. 
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A PRELIMINARY EPIDERMAL STUDIES IN 
A FEW TAXA OF CO£IO GFNF (ORCHIDACEAE) 

Earlier investigatorsi-4 on stomatal studies in 
Orchidaceae reponed anomocytic type as common 
in this Even recently W7thner eialA reported 

ihe ab^nce of subsidiary cells in orchids. Deviations 
from this are also reported by Metcalfe^, Singh and 
Singh' and Wuhams^ Shah and GopaP reported that 
their siomaial studies in monocotyledons, particulariv 
on Smilax, Rmcus, Yucca, Draecaena and Sanseviera 
have subsianiiated inclusion of Smilax in Smilacaceae- 
Mmcm m Ruscaceae, Yucca, Draceaena and Sanseviera 
in F^er, their work also substantiated 

Huichmsonio. pj^ese authors also 
refer to tbt assumption that stomatal studies reveal 
pbylo^o^rc sequence among the members of the 
Family and ito the stomatal types are constant 
“ • S'""’- Th= 


and the literature on stomatal studies in this family 
being unsatisfactory, the present authors have under¬ 
taken stomatal studies of this family. 

Ten species of Coelogyne, cultivated in National 
Orchidaria at Yercaud, and at the Indian Botanic 
Garden, Howrah, were selected. Epidermal impres¬ 
sions from both sides of the matured leaves, at base, 
middle and tip were taken, following the method 
described by Rao^L Camera-lucida drawings of the 
impressions were made and studied. 

It is clear from these studies that the leaves are 
hypostomatic in these species. The following four 
types of stomata are observed (Fig. 1) : (1) Floating 

stomata in C nervosa, A. Rich., and j C. niossiae. 



Fif?' ^P'demal impression Fig. ]. C.uerwsa. 

g--. C. cngustifolia. Fig. 3. C. flaccida. Fig. 4. 
^yent^nosa. F.g. 5. C. cristata. Fig. 6. C. ovatis. 

r\l , o^hracea. Fig. 9. 

C. elata and Fig. 10. c. occultata. 

“ C-ctngustifolia, A. 
^ch. (3) amsocytic stomata in C. flaccida, Lindl., 

in C tetracytic stomata 

Lindi C. avails, 

> • a, Lmdl., and cp, occultata. Hook, f, 
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From this study of the epidermal cells a key is drawn as follows : 

1. Stomata without subsidiary cells: 

2. Epidermis with uniform cells. mossiae, 

2. Epidermis with a narrow rectangular cell adjacent to the stomata. nervosa. 

1. Stomata with subsidiary cells: 

3. Subsidiary cells 2. angiistifolia. 

3. Subsidiary cells 3 to 4: 

4. Subsidiary cells 3: 

5. Stomatal count per sq. cm at tip 3036 ± 399. flaccida. 

5. Stomatal count per sq. cm at tip 7428 ±391. ochracea. 

4. Subsidiary cells 4: 

6. Epidermal cells polygonal: 

7. Cells of the epidermis uniform. cristata. 

1. Cells at right angle to the long axis of the guard cells are much smaller. ovalis. 

6. Epidermal cells rectangular: 

8. Stomatal count per sq. cm at tip (high) 6857 ±813. occultata. 

8. Stomatal count per sq. cm at tip (low): 

9- Stomatal count per sq. cm at tip 2571 ± 392. elata. 

9. Stomatal count per sq. cm at tip 3929 ± 788. lentiginosa. 

Table I 

Stomatal count in Coelogynes {Mean of five readings in sq. cni) 


Name 

Place of cultivation 

Tip 

Middle 

Basal 

Stomatal 
index at 
tip 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

C.'nervosa 

National Orchidariuin, 
Yercaud 

3000±598 

2892±762 

2285 ±320 

6-25 

C. augusti folia 

do. 

7143 ±504 

6714±814 

8714±1370 

12*5 

C. flaccida 

do. 

3036±399 

3071 ±685 

2857±505 

6-06 

C. lentiginosa 

do. 

3929±788 

3107±881 

2428 ±392 

7-00 

C. cristata 

do. 

3786±583 

3679±514 

2857 ±504 

8-33 

C. ovalis 

National Orchidarium, 
Indian Botanic Garden, 
Howrah 

5000±505 

5000±714 

3428±319 

9-00 

C. mossiae 

National Orchidarium, 
Yercaud 

5714±504 

3893 ±622 

3714±597 

14-28 

C. ochracea 

do. 

7428 ±391 

3571 ±714 

2999 ±1060 

6-67 

C. elata 

do. 

2571 ±392 

2284 ±599 

1998 ±599 

7-4 

C. occultata 
\ 

do. 

6857±813 

8000±930 

5000±1128 

8-65 


Results of Table T indicate that generally the leaf 
tip comprises larger number of stomata than the base 
and the middle, with significantly less degree of devia¬ 
tions. However, in the case of C. angustifolia, the 
basal region shows larger number of stomata than 
the tip and middle. From these stomatal counts, 
the counts on leaf tip can be taken for standard 
^tpmatal counts, 


The above studies help recognition of groups within 
a genus and probably may throw light on phylogeny 
among the species. Our observation in C. ovalis 
and C. cristata are similar to those reported by Singh 
and Singh"^. This observation substantiates that the 
stomatal types are constant within a species. However, 
the stomatal counts in these species differ, probably 
because of studies from the peels’^, which on fixatipn 
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may contract and bring in more stomata within the 
same unit. C. ovalis plants were collected from 
Shillong by Singh and Singh” and also by the Botanical 
Survey of India, cultivated at Meerut and at National 
Orchidarium, Howrah. The variation of climatic 
factors of the above three places may also influence 
this aspect. However, this needs further experimental 
trial. 

The authors are grateful to Dr. N. C. Nair, Deputy 
Director, Botanical Survey of India, Coimbatore-2, 
for encouragement. 

Botanical Survey of India, A. K. Banerjee. 

Experimental Garden and A. V. N. Rao. 

National Orchidarium, Yercaud, 

Tamil Nadu 636 601, 

December 3, 1977. 
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BASIDIOCARP FORMATION BY VOLVARIELLA 
DJPLASIA IN CULTURE MEDIUM 

Production of basidiocarps in agar medium by Basi- 
diomycetous fungi is considered to be a significant 
contribution towards the study of nutritional require¬ 
ment, morphogenesis and genetics of such fungi^. 
But it is rather a rare phenomenon among the Basi- 
diomycetes to produce fruiting bodies in culture. 
It has been recorded for a few members of the family 
Agaricaceae-'’’'^ and some Polyporaceae'’^. 

In this laboratory, the culture of Volvariella diplasia 
fBerk. and Br.) Singer, is regularly maintained in oats 


agar medium (50 g oats, 1000 ml distilled water soldi- 
fied with 2 % agar) as stock culture required hu* the 
production and distribution of spawns to mushroom 
growers. During No'ember 1977, a lot of culture 
grown in 250 ml Erlenmeyer flasks on 50 ml of oats 
agar medium produced basidiocarps spontaneously. 
Ti^e basidiocarps were formed in abundance and the 
button stages could be observed sprouting out on the 
third clay of subculturing. The basidiocarps expanded 
completely on the fifth day (Fig. 1). The flasks were 



Fig. 1. Stages in the development of basidiocarp 
of Volvariella diplasia on oats agar medium. 

incubated at room temperature (22 ’ to 32° C). The 
pileus formed on the culture medium measured on an 
average 5 cm in diameter which was smaller in size 
than those formed under natural habitat. In all other 
details they compared well. 

A perusal of the literature revealed that this is the 
first record of basidiocarp formation by Volvariella 
diplasia on artificial culture medium. Further studies 
on the nutritional and environmental aspects which 

induced basidiocarp formation are under way. 

Department of Plant M. Suharban. 

Pathology, M. Chandrasekharan Nair. 

College of .Agriculture. M. Ramanatha Menon. 

Vellayani 695 522, India, 

February 30, 1978. 
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CHLORFLURENOL—A NEW PRETREATING 
AGENT FOR CHROMOSOME WORK 

Pretreatment for the study of chromosomes is gene¬ 
rally given for several reasons and the most important 
being to bring about scattering of chromosomes with 
clarification of constriction regions. Several pretreat¬ 
ment chemicals have been applied, for the purposed 
While working with chlorflurenol (2-chloro-9-car- 
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box.ylic acid)—Ihc most active niorphactin tested so 
far-, it was found that the compound showed C-mitotic 
clTecls when applied to fast growing roots^. It was 
therefore desired to test this morphactin as a pretreating 
agent for chroniosoine analysis. 





Using a wide variety of plants, belonging to different 
families having small to large sized ctaomosomes 
with low to high number of chromosomes, it has been 
observed that ihe chemical can successfully be used 
for cytological purpose as a pretreating agent. It 
brings about metaphase arrest by destruction of spindle 
with (he chromosomes remaining free, clearing of 
cytoplasm and causes differential hydration of chromo¬ 


some segments. Pressure applied during smearing 
of root tips, results in well scattered metaphase plates 
with constriction regions in chromosomes well clarified* 
The pretreatment schedule is performed as follows : 

Fast growing root tips are transferred to an aqueous 
solution of Chlorfiuerenol (0*03%) and then given a 
short (5 minutes) chilling treatment in ice chamber. 
The material is then kept for about 3-34 hrs at 12-16' C. 
Root lips are thoroughly washed in water and fixed 
in suitable fixative. Fixed roots are processed as 
usual for cytological preparations. 

Cytogenetics Laboratory, U. C. Lavania. 

Botany Department, 

University of Calcutta, 

35, BaliygLinge Circular Road, 

Calcutta 700 017, fejniary 6, 1978. 
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ESTIMATION AND IDENTIFICATION OF 
ALKALOIDS PRODUCED BY CLAVICEPS 
FUSJFORMIS LOVELESS ON SOME 
VARIETIES OF PEARL MILLET 

Bajra, the pearl millet (Pennisetum iyphoides S and H) 
is one of the most important rainy season crops of 
the arid and semi-arid areas of India. This also 
p:ovides a staple cereal diet to the people residing in 
the rural parts of the country. Last few years it was 
observed that pearl millet was heavily infected with 
the ergot disease, caused by Claviceps fusiformis Love¬ 
less all over IndiaL The ergot menace is parti¬ 
cularly more pronounced on the improved and high 
yielding hybrid varieties of bajra. In severe form it 
has been estimated to cause grain losses of about 
58 to 75% with 62% disease incidence^. 

Various reports are on record concerning with the 
poisoning in humans and animals due to the consump¬ 
tion of ergot contaminated bajra from Rajasthan and 
Maharashtra States^’"^. The common symptoms of 
ergot poisoning include giddiness, diarrhoea, nausea 
and vomiting followed by dehydration. An agalactia 
disease in sows due to ergoty bajra has also been ireporred 
from Rhodesia. The cause seems to be the fungal 
alkaloids^. The alkaloids are suspected to belong to 
clavine group instead of ergotoxine/ergotamine and 
ergometrine groups, characteristic of Claviceps purpurea 
(Fr.) TuL, the causal agent of ergot of wheat and lye^, 
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influence of host species on the produc- 
has been suggested due to the hosts 
• The present paper deals with the 

, Guantitative determination of total 

7^: :.i nrenis of honey-dew and sclerotia obtained 
-r, diferent varieties of bajra infected with ergot 

Idven:* culti-ars including hybrid and local vane- 
■ i-' lere rai«.ed in the field of University botanical 
Tne tUngus was isolated on Murashige and 
;c \!S» medium, using ripe sclerotia obtained 
-• HB-4 :neui variety. The fungus w^as purified 
•" o; ore moncccnidial cultures which were main- 
■„ " r: v,-f;d Synthetic CNM (calcium nitrate agar) 

.: Tne j^uai method followed for infection 

: u’jmize aqueous spore suspension prepared 

eo. e c.oiiied uaier in the fioral spike immediately 
o- emergence from the boot. In all four sprays 
- -ne e • e.™ , 'n alternate days and the spikes were covered 
^ . '.nene hags immediately after inoculation. 

A.;, .a o.tents of honey-dew and sclerotia were 
n . cu .n tenth and twentieth day, respectively after 

Table I 

A.f. ■/ honey-dew and sclerotia {values 

eJ u’j elymoclavme equivalents) 


S 


\ une: V 


Total alkaloid contents 
(in per cent) 


Honey-dew' Sclerotia 


: 

* S 

4 H B--4 ? new f 
t' R-54: 

^ R-34?D 

Jikrana ioca! 

* R-::i 

iT ::6D:B 
14 B~T|>5 

R-^.?39 
R-ef-" 

r \!FP~'’632 
R»ir 

2 5- RC-216 


0*182 


0*264 



0-548 


0*204 

0-244 

0*224 

0*300 

0*296 

0*320 



0*344 

0-322 



0-364 


0*245 

0-364 

0*208 

0-256 

0*208 

0-232 

0*300 


0-204 

0-280 


0-264 

0-208 

•• 

.. 

0*160 

0-192 


0-263 

0*275 
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The total alkaloid contcnls ol' luMtcx-dcw and 
sclerotia were determined quantitatively h> '"‘hIi icd 
Mukerji and De’s method’. I’cr cent alkaloid 
contents were calculated by comparing with the leadings 
obtained with elymoclavinc .standard .sainplc. 

The identification of alkaloids wa.s made hy timi 

layer chromatography using glass pkitcs <2t) .t cm) 

pre^coated with silica-gel-G. The plates were developc.l 
with chloroform : dimethyl formamide : aecioiu- : 
ethyl alcohol (6 ; 2 : I : 1 V/V). The blue coUniied 
spots of alkaloids were detected by spraying van Uiks 
reagent. 

The fungus produced high amount ol alkaUuds 
both in honey-dew and sclerotia. The total^ alkaloid 
contents in different bajra varieties were Itnuul iit 
between 0*182 to 0*364 per cent with an average ol 
0*263 per cent in honey-dew. 0*160 to per cent 

range was observed in sclerotia (Table 1). Among 
the twenty varieties tested, maximum alkaloitl pn^- 
duction (0*548%) was observed in variety B**4(>3, while 
the minimum production (0*160%) was recorded in 
variety RC-216. A considerable variation in the 
alkaloid contents of honey-dew and sclerotia was 
observed. For the identification of the alkaloids 
present both in honey dew and sclerotia, pure mixtures 
of elymoclavine, agroclavinc, pcnniclavine, chano- 
clavine, setoclavine and crgornclrine malcatc B. B. 
were employed. The alkaloids were detected ort the 
basis of co-chromatography and their Rf values 
(Table II). Ergometrine (Rf 0'19) was not obsciwxl 
in the samples tested. 

Table Tl 

Identification of alkaloids present in pearl ndUet 


Colour reaction with 
van Urk’s reagent 

Rf 

Identification 

Blue 

0*94 

Setoclavine 

Blue 

0*74 

Agroclavine 

Bluish green 

0*70 

Pcnniclavine 

Blue 

0*45 

Elymoclavinc 

Green 

0*29 

Unidentified 

Blue 

0*17 

Chanoclavine 


The authors’ grateful thanks are due to Dr. 11. Priedfi 
of Sandoz, A. G. Basel, Switzerland, for providing 
standard alkaloid samples and to Dr. Anand Kuniur 

of ICRISAT for supplying the various varieties of 
pearl millet. 


Department of Botany, 
University of Jodhpur, 
Jodhpur (India), 
February 2, 1978, 


A. Kumar. 
H. C. Arya, 
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ROLE OF THIAMINE HYDROCHLORIDE AS A 
HATCHING FACTOR IN LARVAL EMERGENCE 
FROM CYSTS OF HETERODERA ORYZICOLA 
(NEMATODA: HETERODERIDAE) 

ON RICE 

Thiamine hydrochloride (3 niM), undiluted rice root 
dilTusalc and flavionic acid (3 mM) stimulated the 
hatching of larvae from cysts of Heterodera oryzicola 
n.sp. While the chain legnth between the two terminal 
polarisable atoms of llavionic acid was the hatching 
factor, the elTectiveness of thiamine hydrochloride 
with only one polarisable atom was through the enzyme 
system. Seed coat and roots of rice are rich in thia¬ 
mine which along with the root diffusates stimulate 
hatching continuously in soils with monoculture of 
rice. 

Root dilTusatcs of plants’’2^ certain dyes^ and 
metallic ions like zinc^’^ stimulate the emergence of 
larvae of Heterodera schachtii. Organic compounds. 
viz., anhydrotectronic acid‘^ picrolonic acid”^ against 
Ghhodera ro.stochiensis, flavionic acid®> ® against 
several Heterodera spp. and nematicides like nabam 
(sodium ethylene bis dithiocarbamate)!’^ against H. 
schachtii at concentrations of 0-6 to 3 mM proved 
elTcctive as hatching agents. Some of these along 
with some constituents of vitamin B and undiluted 
dilTusatcs from roots of rice c.v. CRMl 3-3241 (NSJ 200 
X Paclma) were tested against the cysts of H. oryzh 
cola n.sp.ii by the methods described earlier^^s, 

Hatching was significantly high in thiamine hydro¬ 
chloride (vitamin Bi) followed by rice root diffusate 
and flavionic acid (Table I). Pyridoxine, folic acid 
and sodium metavanadate were moderately active. 
The other vitamin constituents, dyes and zinc salts 
were inactive. Larvae emerging from thiamine hydro¬ 
chloride treatment were active and infective like those 
emerging from the rice root diffusate. Hatching 
agents stimulated the coiled larva inside the egg and 


the emerged larva was active upto 72 h until pene¬ 
tration into rice roots suggesting that it has the energy 
reserves for motility but lacked stimulus for breaking 
the dormancy while still in egg. 

Table I 

Emergence of larvae from cysts of Heterodera oryzicola 
n.sp. soaked in test compounds at cone. 3 mM 
{mean cumulative hatch of 3 batches of $() cysts 
each during 21 days) 


Compound 

Hatch 

rating* 

Thiamine hydrochloride 

123 

Pyridoxine 

62 

Folic acid 

40 

Riboflavin 

2 

Calcium pantothenate 

1 

Nicotinic acid 

1 

Rice root diffusate (undiluted) 

100 

Flavionic acid 

92 

Picrolonic acid 

1 

Sodium metavanadate 

33 

Zinc chloride 

5 

Zinc sulphate 

2 

Auramine 

2 


* Based on Clarke and Shepherd^. 


The role of thiamine hydrochloride as a co-enzyme 
with pyruvic acid dehydrogenase in the further meta¬ 
bolism of the energy rice pyruvic acid in animals has 
been establisbedi^j 13. The effectiveness of thiamine 
as a hatching factor in H. oryzicola n. sp suggests 
that the dormancy had been effected by blocking the 
intermediary metabolism. Unlike in the other cyst 
nematodes responding to flavionic acid® where the 
chain length between the two terminal polarisable 
atoms was the factor influencing hatching, thiamine 
hydrochloride with only one polarisable atom was also 
found to be eflicient as a hatching stimulant. Though 
the role of fla'sdonic acid in influencing the emergence 
of larvae from cysts through the enzyme system has 
not yet been established, the effectiveness of thiamine 
is considered to be through the enzyme system. 

Most enzymes of Glycolytic and TCA cycles in 
nematodes have been demonstratedi^ and homogenates 
of the nematode Ditylenchus triformis were able to 
utilise labelled glucose and pyruvate and convert them 
into Seed coat and roots of rice are rich in 

thiamine and the prcisent study confirms that the root 
diffusates and these may effect hatching of cysts of 
H. oryzicola n. sp through thiamine via the enzyme 
system. Due to the above reason, hatching was 
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uere prevalent round the year 
of rice. 

Y. Seshagiri Rao. 

.4. Jayapraksh. 

i :nd:a), 

Arh. Bioi. Reisluanst, 1922, 11, 


First Period, Series A, Mcgarchctypc \ l. In the 
mature embryo, the large co!ylcclt>ns ar^* oomoiutc 
and enclose the plumule (Fig. I!), uliioli sjiovss the 
first leaf primordia. 
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EMBRYOGENT IN OYROCARPUS 
.AMERICASCS JACQ. 

.roeve.op.menr in Gyrocarpus remains 
•■n.-garea: nence a study \\as undertaken and 

■'“C nere. 

'An;'.;-^ed egg enlarges and divides by a transverse 
o:ng .":5e to rxo superposed ceils ca and cb 
A The ceH ou dixides venically and cb by 
Aa!: revuh.ing in a tetrad of the A: category 
-.cue- ^. .Ui Crete-; and the two jaxiaposed 
.,rde:go another vertical division forming 
ilng. 4r The cells of the tier q divide 
! rming tr.c ociar.i disposed in two tiers 
‘i'A' f* It romc p.-eparations the dhis’on 
nc.eo-.o ihai in .-a a.-td in others it is siightlv 
the tier /, aJ.-heugh 
■■ y'• and the i-.vc ccty. 

^ '■ S'"*- '"ise to i.he hypoccty- 

!•-r-FfC'S.> (Figs. 6-] 0 , 1 . The 
.'■a,her trreguiarK fermins a 
'u-|>inv.'r who,e cells are highly \acuo!ated. 
•KaTnient c: the embryo is referable to the 


Figs. 1 IJ. Gyrocarpus cufici-icaiim 1 iy;s. I (() 
Stages in the development of embryo . I(>(); i ip, | ) 

mature embryo showing convolute cotyledons n u' 
size. ‘• 

The author is grateful to the UGC for tin honoi.iriitm 
and to the authorities of A.N.R. C’ollegc (or fticilii.es. 

Gudivada 521 30J, March 27, I 97 S. 

Crete, f.. Recent Athanccs in En,bryuh,,t;v „! Am-u,- 
sperms, Int. Soc. PL MorphoL, Delhi, 190 . 1 . p. rf.L 

twin-pollinia in ceropegta linn 
(ASCLEPIADACEAE) 

The nature and importance of twin-pollinia of A'cle 

t r'" 

~e. ri pliS, “T A,acp,- 
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In Hubcr's'"' world monograph on the genus Cero~ 
pegia, C. t/i^befosa Roxb. is reduced tO' sy.nonlymiy of 
C. cd.ndelahrum Linn, and C, bulbosa Roxb, var. lushii 
(Grab.) Hook. f. is merged with C. hulhosa Roxb. 
This nomenclature was maintained by Santapau and 
?rani'^ Od the other hand C. candelabrum aind 
C. tuberose are treated as distinct spedes based on 
the nature oi corolla lobes by Stevens'^. Raghavan and 
Ansari'"^ recogn,i 2 e the varietal status of C. bulhosa 
var. lushii, on the basis of the presence of distinct 
true breeding populations in nature. 

The pollinia of the concerned taxa were processed 
according to the method of Franks and Watson^, by 
treating them with 5% KOH and later mounting in 
glycerine-jelly. 

The twin'-pollinia of the taxa are arranged one on 
either side of the stigmatic angle at the top, with 
the split end of the corpuscdlum facing downwards. 
The glcbular-pyriifotm pc>llinia are erect with tbeir 
extra pollinial appendages incurved, facing the sterile 
region of pollinia. The appendages taper gradually to 


in C. bulhosa, it is angular but rounded an var. 
lushii. 



Figs, 1-4. 1, Ceropegia tuberosa; 2. C. candelabrum; 
3. C. bulhosa; 4. C, hulhosa var, lushii. 


The average length and breadth of the pollinia and 
oorpuscula were taken from five mounts each and 
their salient features are presented in Table I; all mea¬ 
surements are in .um. 


Table I 



Ceropegia 

candelabrum 

Ceropegia 

tuberosa 

Ceropegia 

bulbosa 

Ceropegia 
bulbosa var. lush 

Voucher number and 

Gaready 

Mysore 

Sonnipally 

Sonnipally 

Place of collection 

T.M, Raniakrishna 

T.M.R. 

T.M.R. 

T.M.R. 


1071 

1016 

1040 

1041 

Length of Pollinia 

260 

330 

270 

285 

Breadth of Pollinia 

210 

285 

195 

195 

Shape of corpusculum 
(Head) 

Semi-circular 

Semi-circular 

Angular 

Rounded 

Length of corpusculum 
(Entire) 

135 

165 

90 

105 

Breadth of corpusculum 
(Head portion) 

90 

105 

37-5 

45 


the pointed ends (Figs. 1, 3-4) except in C, cande¬ 
labrum (Fig. 2) where they are slightly, broader. The 
ckiudicles of C. candelabrum and C. tuberosa, are 
elongated with blunt ends and ornamented on. the 
surface. In both, a thin membranaceous structure 
covers half the length of the caudicles transversly and 
extends up to the apex of the corpusculum (Figs. 1—2). 
In C, hulhosa and C. hulhosa var. hishii the caudicles 
are simple without ornamentation, and show mem¬ 
branaceous structure Covering the caudicle lengthwise, 
only partially; and extending up to the apex of the 
corpusculum (Figs. 3-4). The heads of corpuscula in 
C. Candelabrum and C. tuberosa are semicircular and 


The above data reveal that the pollinia and corpus- 
dula are of great taxonomic significance for identifi¬ 
cation of the taxa up to the species level as pointed 
out by El-Ga 22 ar et al.,^''^^. Apart frbm the si2e of 
pollinia, the size of corpuschlum and its distinct 
appearance are quite significant. The extra pollinia! 
appendage is slightly broader in' C. candelabrum and 
it is not so in C. tuberosa indicating that the two are 
different. This is corroborated in the namre of corolla 
lobes which are shortly beaked in C. candel.brum and 
elongate-spatulate in C. tuberosa^. On the basis of the 
present study, there is no justification in merging 
C. tuberosa with C. candelabrum. The pollinia and 
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corpus^uium of C. bulhosa and C, hnlhosa var. ImhH 
appear a|ike, but they differ in their size by 15 
further, the shape of corpusculum head ia the former 
is angular while it is rounded in the latter. These 
features are significant for varietal distinttion of the 
two taxa, thus supporting Raghavan and Ansari^. 

The authors thank Dr. K. Subramanyam and Dr. 
M. A. Rau for helpful suggestions. 

Department of Botany, Govindappa D. Arekal. 
University of Mysore, T. M. Ramakrishna. 
Manasagangotri, 

Mysore 570 006, India, 

Marc^ 29, 1978. 
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CYNOMETROXYLON SIWALICUS N. SP. 

FROM THE SIWALIK RANGE 

The fossil wood described here comes from Kalagarh 
(29° 33' N, 78° 45' E) situated at the base of Siwalik 
range. It constitutes an addition to our knowledge 
of fossil flora from the Siwaliks. The anatomy of the 
fossil wood closely resembles that of Cynometra of 
Leguminosae and has therefore been referred to 
Cynometroxylon Chowdhury and Ghosh^. 

The diagnostic features of the fossil wood are as 
follows: Wood', diffuse porous. Growth rings absent. 
Vessels small to medium sized t.d. 70-120 /rm,r.d. 130- 
175 /xm, solitary and also in radial groups of 2-4, 
evenly distributed (Fig. 1), 10-20 per sq. mm, some 
vessels filled with gummy substance, vessel segments 
300-400 ^6m long with truncate ends, peforation simple, 
intervessel pit pairs minute, alternate, bordered, 
polygonal with orbicular aperture (Fig. 3). Parenchyma 
both paratracheal and apotracheal, paratracheal vasi- 


1" Current 
L Science 



Figs. 1-3. Fig. 1. Cross section showing the type 
and distribution of vessels and parenchyma, x 50. 
Fig. 2. Tangential longitudinal section showing xylem 
rays, x 125. Fig. 3. Tangential longitudinal section 
showing hexagonal orbicular inter-vessel pitting 
X 480. 
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centric forming 2~3 seriate sheath round the vessels; 
puranchyma also pi*escnt in continiious wavy bands 
(Fig. l)» apotracheal parenchyma dilTuse. Xylem rays 
1-2 seriate (mostly 2 seriate) (Fig. 2) 17--36f6m wide, 
250-880 jtxm high, 12-14 rays per mm, ray tissue 
heterogeneous, rays heterocellular. Fibres libriform. 
non-septate, not aligned in radial rows. 

One of the most important features of the present 
fossil wood is the presence of banded parenchyma. 
Among the modern woods banded parenchyma is 
found in about 16 families and 40 genera (Chowdhury 
and Ghosh^) of dicotyledons. However, in other 
important anatomical features, such as (1) vessels 
being mostly solitary and also in radial rows of 2-4 
(2) Xylem rays 1-2 (mostly 2) seriate, heterogeneous 
non-storied (3) Fibres non-septate, the present fossil 
wood shows affinities with the woods of Cynometra 
L. The fossil wood resembles closely the woods of 
two extant Indian species C. inaequilifolia A. Grey 
and C. cauliflora Linn, in the nature and distribution 
of vessels and parenchyma. 

The present fossil wood clearly shows affinity with 
the genus Cynometroxylon Chowdhury and Ghosh^ 
of the family Leguminosae. It shows superficial 
resemblance with the.three already known species of 
Cynometroxylon, viz., C. indicum Chowdhury 
and Ghosh (Prakash^, Ramanujam and Rao*'’) 
C. dakshinense Navale*^ and C. schalginweiti Miiller- 
Stoll and MadeH. However, the present fossil 
wood difi'ers from all the three above-mentioned 
taxa in its not having terminal parenchyma and homo¬ 
geneous xylem rays. Due to these distinctive features 
it is assigned to a new species C. siwalicus. This is 
the first report of the occurrence of Cynometroxylon 
from the Siwaliks, 

The authors are thankful to the Director, Birbal 
Sahni Institute, Lucknow^ for the xylarivm and library 
facilities. 

Botany Department, B. S. Trivedt. 

Lucknow University, Madhu Ahuja. 

Lucknow. 

April! , 1978. 
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A PRELIMINARY STUDY OF THE EFFECT OF 
THE HERBICIDE 2, 4-D ON THE NITROGEN 
METABOLISM OF THE WATER FERN 
SALVINIA NATANS, L. 

The effect of the herbicide 2, 4-D on the nitrogen 
metabolism of the water fern Salvinia natans was studied. 
Plants were grown in four glass troughs under natural 
conditions. The herbicide was sprayed over two troughs, 
at 10 g/1 while the other two troughs, were kept as 
controls, and all were exposed to the same environ¬ 
mental donditions- At every 12 hours, lOg each of the 
aerial and the submerged parts were colleaed and 
dried at 80°C. Then they were pulverised and their 
dry weights determined. 



Fig. 1. Effect of 2, 4~D on the nitrogen content in 
Salvinia. 


Necrosis of the plant occurred after 72 h as shown 
by the chlorosis of the leaves, followed by. disintegration 
of rhizomes. Older leaves were the first to be affected 
as shown by their curling and burnr appearance. After 
72 h, there was complete cessation of growth. An 
increase in the dry weight at 12 h, and then a decrease, 
followed by a rise* in leaves as well as in rhizomes is 
shown iti Table I. An analysis of the N content of 
Salvinia showed that the total and protein N were to be 
variable in boih control and 2, 4-D treated plants. 
(Fig. 1). 
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Tablf I 

Dry ' matter {percentage) of Salvinia' natans treated 
with 2, 4-D 


Duration of Rhizome Leaf 

treatment- 


(h) 

Control 

Treated 

Control 

Treated 

12 

5-42 

7-61 

8-02 

8-05 

24 

4-61 

8-33 

6-77 

9*24 

36 

4-n 

5-46 

6-77 

7-86 

■ 48 

5*43 

4-83 

8-04 

7*03 

72 

4-99 

4-52 

7-65 

7-59 

": 96 

7-00 

7-48 

8-44 

10-12 


Variation in total and protein N in Salvinia may be 
due to the mobilisaition and ranslodadon of N from 
rhizome to leaves and vice versn. This becomes more 
pronounced in 2,4-D treated plants. Effects of 2,4-D 
treatment on various nitros;enous fractions have been 
reported and it was found that the turnover of total 
and protein N was more variable^’2-3. Other investi¬ 
gations indicate a lowering of N, break down of 
proteins and a temporally decrease in dry weight, 
followed by an increase^-'^. 

Department of Botany, Anne Xavier 
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Tiruchirapalii 620 002, 

April 12, 1978. 
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OBSERVATIONS ON PITHOMYCES FLUSH 
A cosmopolitan species of the genus Pithomyces 
Berk. & Br., viz.’ P. chartarum (Berk. & Curt.) Ellis 
causes fa.^ial eczema in sheep in New^ Zealand in 
aiddition' to inhabiting in a wide range of plant sub- 
.strates. While studying some Pithomyces ellislP like 
forms, collected from various forest regions of Andhra 
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Pradesh and Orissa, the authors observed some note¬ 
worthy characters. 

Pithomyces elUsU Vasant Rao and CharyJ was collec¬ 
ted on dead unidentified stems, twigs of Lantma 
camara Linn, and Eucalyptus sp., wood of T.ectona sp., 
and bark of Eugenia jatjiholana Lam.; it alsoj grows 
as a miycoparasite upon the setae of ExCipularia 
narsapurensis Subtamaniian. This is the first record of 
miycoparasitism in this species. , , 

Sincere thanks are due to Prof. R. B. Madhekar and 
Principals D. K. Rotkar, N. T. Vedachalam for 
facilities and endouragement. 
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ASSOCIATION OF I HE CITRUS NEMATODE 
WITH GRAPE ROOTS IN A COMMERCIAL 
ORCHARD 

A SURVEY of plant parasitic nematodes associated with 
gfapes, Vitis vinifera Linn, undertaken during 197.8 
in commercial orchards around Bangalore revealed the 
presence of the citrus nematode, Tyjenchulus semu 
penetrans Cobb, 1913 in Mane Estate, Kengerg 
Bangalore, Karnataka. Adult females of the citrus 
nematode with egg masses were found attached to the 
roots of ‘Anab-e-shabi’ variety of grapes (Fig. 1). 



Fig. 1. The Citrus nematode attached to the .grape 
root. 
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Jnfccfcd roots appeared enaoisted, since soil particlets 
adhered to the gelatinous matrix in, which the nema¬ 
tode eggs are embedded. The nematode population in 
soil varied from 3,3to 4,S60 per 250 ml soiL 



Fig. 2. The Citrus nematode detached from grape 
roof. 

Chona ct d. (1965)^- recorded the cirrus nematode 
for the first time in India on grape roots from 
Abohur, Punjab. This is the first report of the citrus 
n'ematode on grape roots from South India. 

Thanks are due tO' Or. G. S. Randhawa, Director 
and to Dr. V. G. Prasad, Head of the Division of 
.Entomology, for their interest and encouragement in 
this stud'y. Thanks are 'also due tO' Dr. U. R. Miirthy, 
Geneticist for his help in taking the photographs. 
Indian Institute of Horti- P. Parvatha REDDY, 
cultural Rcscufch. D. B. SiNGH. 

253, Upper Palace Orchards, 

Bangalore 560 006, India, 

,/\Ur 2, 197S. 
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FORMATIPN of TYPiCAX ^ASTDIOCARP OF 

POLYPbU'US AltCVLATtWS BATSCH EX FRIES 
IN CUJ.TURE 

There is no single set ' of optimum conditions for 
typical basidiocarp prodLiccibn' in culture as virtuallv 
* each'‘ species' responds uniquely to environmental and 
nutritional' conditions. 'Owing to this difficultly, report 
of suedess ill this field of research is comparatively 
smalP-’'^. In the present paper is described the typical 
'basidiocarp, ^production . oi 8olyporus ardtilarhis Batsch 

ex Fries, in, culture. . 

Sporophore of’ P. arc-ularms was collected from a 
dead wobd ■ of ' Shorea rohmta Gaertn. Polysrorui s 
' cultures were made From tt on, 2-5% malt agar slants. 
Some qf ,them were incubated in complete darkness, 


while others in the diffused light (alternating period 
af light and darkness) of the laboratory at room 
temperature (28 ±: 2''C). No stipe was found to 
develop in! the dark-grown cultures even after 25 
weeks, incubation. But diifused light of the laboratory 
induced stipe formation within 10-12 weeks of inocu¬ 
lation. At first the stipes were developed at right angle 
re the wall of the culture tubes, but soon thei/ turned 
upwards and elongated vertically. The rate of growth 
of the stipes was rather rapid and reached a length 
of 7 •5-8*0 cm within 48-72 hours when their 
further groWth was stopped and tlieir apical ends 
which were pointed became wider and knob-like. 
Within next 48-72 hours each knobdike apex gradually 
flattened and ultimately became transformed into a 
fully developed p-ileus (Fig. 1), developing pores 
underside and hairs throughout the edge. 

The pilei were 0*7-0-8 cm in diameter with 
yellowish brown upper surface (Fig. 2) and white 
to cream coloured lower surface (Fig. 3). The stipes 
were straw coloured, cylindrical, 7 *5-8*0 cm long 
and 0*1-0*2 cm in diameter. In comparison to 
natural carpophores, the pilei produced in culture 
were somewhat smaller and stipes much longer but 
Ics.s widci ( Figs. 4, 5). However, all the hyphal 
elements, basidia and basidiospores produced in 
natural carpophores were also produced in cultural 
sporophores with similar morphology and measure¬ 
ments. 



Figs. 1-5. Fig. 1. Typical fructifiLCation of Poly- 
pon/s armlarim Batsch ex Fries formed in culture 
tube ('X %). Fig. 2. Upper surfaefe of the cultural 
sporophore (X 4). Fig. 3. Lower surface of the 
culuiral sporophore (X 3). Fig. 4. Natural and 

cultural sixjrophore (X 2). Fig. 5. Natural and 

cultural sporophore (X 3 /5 ). 
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It has been found earlier that stipe elongation^ and 
pileus formation-’may be prevented by CO 2 which 
is accumulated within the closed culture tubes due to 
vigorous respiration of the fungi. But in the present 
study no such effect of CO 2 was encountered. Instead, 
light is the limiting factor for basidiocarp initiation o>f 
P. circularius, which was observed previously in some 
other cases ' 

The author is greatly indebted to Dr. Anjaii Roy 
for her gpidence 'and to Dr. P. Bhanja for valuable 
criticism and photography of this paper. 

Botany Department, A. B. De. 

Burdwan University, 

Burdwan (W,B.), 

May 5, 1978. 
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DIFFERENTIATION OF SEX TN PUPAE OF 
SPOTTED BOLLWORM, EARIAS FABIA 
(STOLL) (LEPIDOPTERA: NOCTUIDAE- 
ERASTRIINAE) 

Male and female cocoons of Spotted Bollworm, 
Earias fabia were studied and it was found that the 
male cocoons have a well developed knob at the 
antero-dorsal end. These knobs were not seen in 
female cocoons. 

Segregation of pupae by sexes is very essential fo^* 
the pheromonal studies. Only the virgin insects 
show the behavioural changes when exposed to slightest 
amount of the sex pheromones of opposite sexes- 
Shorey et al.,^ have segregated the pupae of Jricho- 
plusia ni by sexes. In the present paper, the author 
has described some character by which the male and 
female pupae of Earias fabia can be segregated. 

Earias fabia is a serious pest of Bhindi (Hibiscus 
esculantus). The infected Bhindi fruits were collected 
from Tikamgarh (M. P.) during May 1977, and were 
kept in wire-screen cages. The larvae pupated on 
the surface of fruits and on the walls of the cages in 
thin whitish cocoons. Generally after two days the 
cocoons'' became cream-coloured, but some brownish 
cocoons^were also observed. 


The cocoons are elongated and conical in outline. 
The ventral longitudinal surface of the coocon by which 
it remains attached to the substratum is flat whereas 
the upper sufrace, lateral sides and the anterior broader 
side are convex. The anterior half of the cocoon is 
nearly uniform in height and width but the posterior 
half gradually decreases to a point. There is a median 
vertical ridge at the anterior end of the cocoon. At 
the time of the emergence of the moth, a vertical 
slit is formed through the ridge. The union point 
of the upper end of this ridge with the mid-dorsal line 
of the cocoon is slightly elevated. In the male cocoon 
this elevation forms a well developed knob which is 
directed forward and upward and varies in length 
from 1*5 mm to 2 mm. These knobs are not seen 
in female cocoons (Fig. 1 , A and B). Male and the 
female cocoons can be separated by this character. 


A B 



Fig. 1 . (A) Male Cocoon, (B) Female cocoon. 


The author gratefully acknowledges the critical 
comments and suggestions from Prof. R. S. Saini, 
Head of the Zoology Department, University of Saugar, 
Sagar (M.P.). the author^s thanks are also due to 
UGC, New Delhi, for the award of a fellowship. 

Department of Zoology, B. D. Gupta. 

University of Saugar, 

Sagar 470 003, M.P., 

February 10, 1978. 

1. Shorey, H. H., Andres, L. A. and Hale, Jr. R. L., 
Ami. Entomol. Soc. Amer., 1962, 55, 591. 

ATTACHMENT TO INTESTINAL WALL AND 
COPULATION IN BUNOSTOMUM 
TRIGOCEPHALUM (RUD., 18O8) RAILLIET, 1902 

Bimostomum trigocephalum occurs free in the lumen of 
intenstine of the host. On several occasions out of a 
large number of worms present in the intestine only a 
few were seen attached to its mucosa. This indicated 
that the worms remain free in the lumen and only 
at the time of feeding they become attached to the 
mucosa of the intestine- 

Bunostomum Trigocephalum burrows individually in 
the intestinal wall of the host, Capra hircus (L.) damaging 
its mucosal layer and causing severe bleeding, The 
worm has a large buccal cavity with cutting plates at 
the entrance. The worm draws a plug of tissue into 
the buccal cavity (Fig. A) and abrades it with the 
cutting plates. The abraded tissue is seen in the oeso- 
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phagus. Ill '^Ancylostoma caiiinum and Necator sp. 
the digestive enzyme and an anticoagulant are secreted 
from the pharyngeal glands and abraded tissues are 
digested in the intestine'. Bunostornum trigoceplialum 
also secretes an anticoagulant. 

Four specimens were recovered in the act of copula¬ 
tion. The male worm is oriented at an angle to the 
body of the female in the region where the vulva is 



Fig. a. Bunostornum trigocepholiim (Rud., 1808) 
Railliet, 1902; The worm drawing a plug of tissue into 
the buccal cavity. 

situated. The bursa of male folds over the body 
of female and the spicules are inserted in the vulva 
(Fig. B) to widen its opening. The tip of the spicule 



Fig. B. Microphotograph of Bunostornum trigo- 
cephalum (Rud., 1808.) Raillet, 1902; showing insertion 
of spicules in the vulva during copulation. 


is bent inside to keep the opening widened for the 
discharge of sperms. This obviously ensures insemi¬ 
nation. 

The author is grateful to Dr. V. K. Thakare, Professor 
of Zoology, Nagpur University, Nagpur, for guidance 
during this work. 

Department of Zoology, T. S. V. Naid 

M. M. College of Science, 

Nagpur, India, 

February 4, 1978. 
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TALC PELLETING AS AN AID TO LEGUME 
SEED INOCULATION 

Legume seed inoculation involves introduction of 
rhizobia in a vegetative state into an environment to 
which it is not immediately adaptable and, therefore, 
must compete with an existing established microbial 
complex, until such time as more favourable rhizo- 
sphere zone of the legume seedling is available. 
Foci of infection are available for a limited time onlyt 
and their location moves progressively down and 
away from the crown in the root systemz. The 
pelleting of seed provides a micro-environment much 
more favourable for the rhizobia and thus provides 
a greater nucleus population when the first infection 
foci become available. 

The present study was, therefore, undertaken to 
examine the seed pelleting as an aid to legume seed 
inoculation. A variety of pelleting materials were 
used to see their effect on soybean {Glycine max) in 
the pot culture experiment. Pelleting was done 
according to the method described by Iswaran-L 

It is clear from the perusal of the data in Table I 
that nodulation pattern is influenced by different 
types of pelleting materials along with the incoulation 
with Rhizobiuni. Of the six pelleting substances used 
in the present investigation, talc was found to be the 
most efficient and comparable to calcium sulphate 
and charcoal. Although dicalcium phosphate and 
rock phosphate could also be used, their influnce was 
significantly lower than that of talc as measured by 
the total number of nodules produced. In terms 
of fresh weight of nodules also, the trend was nearly 
the same. The efficiency of pelleting the seeds with 
talc is very clearly registered in the dry weight of root 
and top of the plant when examined at the end of 
8 th week and also in the final grain and shoot yield 
at the harvesting stage. An additional increase of 
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Table I 

Effect of pelleting on plant characters of soybean 


At the 8th week* At the time of harvest** 


Treatment 


SI. 

No. 

(pelleted with) 

No. of 
nodules 
(per pot) 

Wt. of 
noudles 
(g/pot) 

Dry wt. 
of top 
(g/pot) 

Dry wt. 
of root 
(g/pot) 

Grain 

yield 

(g/pot) 

Top 

yield 

(g/pot) 

Nitrogen 

uptakes 

(mg/pot) 

1 . 

Control 

8-00 

0-284 

3-239 

1-644 

5*21 

7-64 

337-80 

2 . 

(No inoculation, 
no pelleting) 
Inoculated 

15-00 

0-617 

4-863 

1-732 

6-32 

11-82 

458-51 

3. 

Calcium carbonate 

10-00 

0-492 

4-415 

1-695 

5-66 

10-21 

399-81 

4. 

(3) + (2) 

17-66 

0-797 

5-082 

2-156 

7-47 

11-80 

539-20 

5. 

Dicalcium 

phosphate 

10-00 

0-375 

3-309 

1-530 

5-33 

9-75 

371*33 

6 . 

(5) + (2) 

19-33 

0-835 

5-305 

1-893 

7-51 

11-99 

549-54 

7. 

Calcium sulphate 

5-00 

0-385 

4-055 

1-660 

5-66 

10-10 

399*43 

8 , 

(7) + (2) 

21-66 

0-774 

5-538 

2-068 

7-54 

12-19 

579-41 

9. 

Rock phosphate 

6-66 

0-363 

3-580 

1-581 

5-35 

10-69 

374-03 

10 . 

(9) + (2) 

18-66 

0-731 

5-465 

1-863 

7-49 

12-31 

553-79 

11 . 

Talc 

9-00 

0-575 

4-228 

1-674 

5-82 

10-54 

424-53 

12 . 

(H) +-.(2) 

30-00 

1-075 

7-210 

2-790 

9-19 

13-26 

719-40 J 

13. 

Charcoal 

9-33 

0-416 

3-394 

1-674 

6-10 

11-52 

444-72 

14; 

(13) + (2) 

24-66 

0-899 

5*181 

1*951 

8-35 

12-78 

639-03 


CD. at 5% 

8-65 

0-379 

0*794 

0*632 

1-30 

0-75 



* Values average of 3 replications. ** Values average of 4 replications. 


about 10% in the grain yield was obtained with 
talc pelleting over charcaol pelleting along with inocu¬ 
lation. The total nitogen uptake followed the same 
trend as that of the total crop yield. Our studies point 
oU that the treatment of incoulation and pelleting 
was better over the simple inoculation. 

The results obtained here are in conformity with 
the observations made by Hastings and Drake-^, and 
Iswaran and JauhrP. The materials like talc and 
charcoal used by us have excelled in the performance 
over lime and rock-phosphate used by them. The 
talc in the native form is hydrous magnesium silicate. 
Though its superiority over other materials is intriguing, 
one possible explanation could be its hydrous nature 
thereby making more moisture available to the Rhi- 
zobiiim in the micro environment of pellet. The 
other reason could be the availability of magnesium 
in the viscinity, if it can be somehow rendered in the 
available form. Norris‘S has suggested that magne¬ 
sium is more important divalent cation and is needed 
in enzymic mechanisms of phosphorylation and degra¬ 
dation of glyceric acid. 

Division of Microbiology, M. K. Jain.* 

I.A.R.L, Delhi 110 012, R. B. Rewari. 

February 11, 1978. 
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TELSON SETAE AND SEXUAL DIMORPHISM 
OF THE SAND LOBSTER, THENVS 
ORIENTALIS (LUND) 

Knowledge on secondary sexual cliaracters and sexual 
maturity of the commercially important lobster, Thenus 
orientalist^ - is essential for tactful management of 
fisheries in various ways. Telson is used for propul¬ 
sion along with other appendages like uropod. The 
telson of T. orientalis is a dorsoventrally depressed and 
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more or less rectangular structure. On its ventral 
side there is an annal opening on an elevated region 
encircled by a circular groove. 

Totally 1006 specimens (501 males and 505 females) 
were collected from otf-shore waters of Waltair, Bay of 
Bengal. In immature male or female the end of the 
telson bears plumose setae. The mature female 
T. orientalh can be identified from the mature male 
by the presence of large plumose setae on the telson 
(Figs. 1 and 2). At a certain stage of maturation in 



reported sexual dimorphism in the antennule in the 
prawn, Palaemoii pauddens. On the basis of telson 
and its setae it is possible to identify the sexually 
mature male and female of T. ovieutalis. 

Author’s thanks are due to Prof. K. HanumanthaRao, 
Andhra University, Waltair, India, for his guidance 
and to The Ministry of Education, Government of 
India for the award of fellowship for the Bangladesh 
National. He is also thankful to the Assistant Director 
of Off Shore Fishing Station, Visakapatnam, for 
supply of lobsters from exploratory fishing Vessels. 
Fishery Research Lab., M. A. Hossain. 

Rajshahi University, 

Bangladesh. 

February 23, 1978. 
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Fig. 1. T. orieutalis (Dorsal), {a) Abdomen of 
semale with telson and elongated plumose setae at 
the end. (b) Abdomen of the male with telson and 
small plumose setae at the end. 



Fig. 2. T. orieutalis (Ventral), (a) Telson of 
female, (b) Telson of male. 


101 . 

5. Greaser, E. P., Proc. Gulf. Cavib. Fish. Inst., 

1952, 4, 59. 

6. Paiva, M. P., Rev. Brasil Biol., 1960, 2 (1), 51. 

7. Kamiguchi, Y., Zoal. Mag. {Tokyo), 1972, 81 (3), 

223 (in Japanese). 

ON THE UNUSUAL OCCURRENCE OF ZYMOGEN 
BEARING CELLS IN THE LIVER OF 
LEPIDOCEPHALICHTHYS GUNJEA (HAM.) 

The liver in Lepidocephalichthys guuteci is bilobed and 
the pancreas is diffuse. The structure of the liver is 
typically teleostean^Uk The hepatocyte is packed with 
neutral mucopolysaccharides (Fig. 1). However, their 
distribution is not uniform and they are restricted to 
one part of the hepatocyte. 


the female the setae in the telson increase rather 
rapidly in size. The plotted value of carapace length 
against total length in males and females of the same 
size range, reveal cross-over region which coincides 
With the first maturation stage of the femaleL At 
first the maturation of the female is detected by 
the record of the smallest berried female (size >153 
mm in total length)^. The function of these elongated 
setae of female presumably is to protect the berried 
eggs and also to enable circulation of water among 
the berried eggs by forward and downward beating 
movement of the telson. 

Sexual dimorphism in spiny lobsters was reported 
by Kubo (1938)4, Greaser (1952)5, and Paiva (1960)«. 
But most of them considered the sexual dimorphism 
in the length-weight relationship. Kamiguchi (1972)’ 



Fig. 1. T.S. liver of L. guntea showing glycogen 
deposition in the hepatocytes, x 450 (PAS). 
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Fig. 2. T.S. liver of L. giintea showing zymogen 
bearing hepatocytes, x 450 (Beasley’s zymogen). 

Bensley’s zymogen stain reveals two zones in the 
liver, the central, with deeply stained cells and the 
outer, with unstained cells (Fig. 2). The cytoplasm 
of the cells is eosinophilic. These observations indi¬ 
cate that the cells in the central zone of the liver of 
L. guntea bear zymogen granules. 

According to earlier investigators^4,5^ the zymogen 
granules contain pepsinogen stored in the pancreatic 
acinar cells and in the peptic cells of the stomach of 
the fishes in the form of inactive precursors and are 
activated outside the cells in an acidic medium. How- 
ever, in the opinion of the present authors the unusual 
occurrence of zymogen-bearing cells in the liver of 
L. guntea seems to be a compensatory device for the 
loss of a functional stomach. 

Ichthyology Laboratory, K. C. Bose. 

Department of Zoology, K. P. Mishra. 

Ranchi University, 

Ranchi 834 008, March 6, 1978. 
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STAINING OF DNA WITH AQUEOUS SOLUTION 
OF AN OXAZINE DYE, MELDOLA’S BLUE 

It was reported earlier that mammalian tissue sections 
following extraction, of RNA through treatment with 
0*1 N sodium hydroxide at 60° C for 15 min' when 
stained with basic dyes reveal well-stained nuclei 
only^'3. Tissue sections, that are not hydrolysed ■ in 


the alkali, reveal staining of both the nuclei and the 
cjytoplasm when stained with these dyes. Treatment 
of sections with mild solution of sodium hydroxide 
at 60° C causes detachment of some seclpons at times 
from the slides and is, therefore, not quite a practical 
method for routine extraaion of RNA. The author’s^ 
introduaion of phosphoric acid extractions of RNA 
at 5° C has solved this difficulty and has opened up 
the possibility of using basic djyes in aqueous solution 
for the staining of DNA. This cbmmunication pre¬ 
sents results of staining mammalian tissue sections 
with Meldola’s blue after phosphorid acid extraction 
of RNA and also embodies the specltral characteristics 
of the as well as of the stainel nuclei. 

Meldolas blue (Naphthol blue) (G. T. Gurr, 
London, C. 1. No. 51175), the first synthesized oxazine 
d|ye, was used as 1 % aqueous solution'. The dye solution 
after filtration revealed a pH of 4*7 to 4*8. This pH 
was adjusted to 3*0, 7*0, 9*0 and 10*0 with an 
aqueous solution of sodium hydroxide or hydrochloric 
acid as the case may be. 

Paraffin! secrions (12 ym) of rat liver, kidney and 
testis fixed in 10% buffered neutral formalin as well 
as in acetic acid-alcohol (1:3) were used. RNA from 
the deparaffinised sections was extracted in concen¬ 
trated phosphoric acid at 5° C for 20 min or in 75% 
acid at 5° C for 2 h-^. Staining with ant aqueous solu¬ 
tion of Meldola’s blue for 3-5 min was performed 
after a thorough washing of the sections in water. 
Sections were then dried between folds of filter paper 
and left in butanol for one minute, cleared in xylol 
and mounted in DPX. In some oases regular dehydra¬ 
tion through grades of ethaniol was also performed. 

Absorption properties of 5 stained n'uclei were re¬ 
corded in a midrospectrophotometer®’® at a magnifi¬ 
cation of X 650. The method for determining the 
absorption characteristics of stained n'uclei was as 
follows: Each of the 5 nuclei individually was focussed 
carefully under the microscope and light from the 
monochromator starting from 450 n'm was allowed 
to pass through the central region of the nucleus and 
the galvanometer readings were taken at every 10 nm 
upto 630 nm (I^). Then the nucleus was shifted 
slightly from its original position and the light from 
630 nm upto 450 nm in the reverse order was allowed 
to pass through the blank (I^^) and the galvanometer 
readings noted at every 10 nm. The ratio of Ii/Iq was 
obtained as transmission. Extinction values from these 
transmissions w^ere obtainel from the table as given 
by Brode*^. Absorption values of an aqueous solution 
of the dye w’^ere recorded in a Beckman DB speckrro- 
. photometer. 

Staining of DNA with aqueous solution of Mel- 
dola's blue following phosphoric acid extraction of 
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RNA indicates highly sadsfactorly result (Fig. 1). Of 
the different pHs tried in this investigation, pH 7-0 
seemed to be the best. It has been found that the dye 



Fig. 1. Photomicrograph of rat testis stained with 
aqueous solutions of Meldola’s blue at pH 7*0. 



Fig. 2. Photomicrograph of acetic acid-alcohol fixed 
rat kidney stained with Meldola’s blue. 


works best only when used after fresh adjustment of 
its pH. The dye solution whose pH has been adjusted 
to 9*0 or 10*0 and left for hours on the table shows 
precipitation. It has also been noticed that the intern 
sitjy of staining with ac'eric acid-alcohol fixed tissues 
is somewhat low as compared with tissues fixed in 
formalin (Fig. 2). Dehydration' of sections in butanol 
is better than diat of ethanol. 

The in situ absorption, characteristics of stained 
nuclei indicate the typical bell-shaped curve with the 
peak of maximum absorption at 590 nm and a secon¬ 
dary, shoulder at 560 nm (Fig. 3). The absorption 
properties of an aqueous solution of the dye shows 
peak at 575 nm* On the whole the shape of the two 
curves is identical (Fig. 3). 



Fig. 3. Absorption characteristics of (A) an aque¬ 
ous solution O' Meldok’s blue and (B) stfdned nuclei. 


From the results presented above it is evident that 
staining of DNA after selective extraction of RNA 
through cold phosphoric acid is reliable and can be 
followed in routine staining. The method is rapid and 
the binding of the djyc with DNA is penfect as is 
evident from the shift of the position of the peak 
of maximum absorption which is hypsochromic. The 
mechanism of binding is perhaps through the phos¬ 
phate groups of DNA just as is the case of methyl 
gieen staining except for the fact that Meldola’s blue 
binds with polymerised as well as depolymerised DNA 
whereas, methyl green binds with only the highly poly¬ 
merised DNA. 

Department of Zoology, Mihir K. Dutt. 

University of Delhi, 

Delhi 110 007, 

March 20, 1978. 
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OCCURRENCE OF SYMBIOTIC 
BIOLUMINESCENT BACTERIA IN 
INDIAN LEIOGNATHIDS 

Introduction 

Luminous bacteria occur freely in sea-water or in 
association with other organisms either as symbionts 
or as parasites or saprophytesThe light organs 
of silver-bellies are donut ’ shaped encircling the 
distal end of the oesophagus and harbouring symbiotic 
bioluminescent bacteria Knowledge concern¬ 

ing bacterial luminescence is totally lacking from Indian 
Seas. The present study is first of its kind dealing 
with the occurrence of symbiotic bioluminescent bacteria 
in the light organs of 4 species of silverbellies belonging 
to 3 genera of the family Leiognathidae. 

Material and Methods 

Four species of silver-bellies, v/r., Leiognathus 
splendens, Gaiza sp., Secutor riicomits and S, insidiator 
were obtained from shore-seine catches from Porto 
Novo waters (Lat. 11'^ 30' N, Long. 79"* 46' E) in living 
condition and were sacrificed fori solation of bacteria. 
The ‘sterile-technique’ adopted by Reichelt et ald^ 
was followed in the present study to remove the sym¬ 
bionts from the light organs for culturing them in 
nutrient-agar medium with 3 ml of glycerol per litre. 
Electrical micro-balance (Oertling) was made use of 
for taking the weight of light organ corrected upto 
0*0001 g. The bacterial population was enumerated 
on wet weight basis of the luminescent organ. 

Results and Discussion 

Table I shows the numbers of viabl esymbiotic 
bioluminescent bacteria in different species of leiogna- 
thids. The bacterial population ranged from log 
9*6284 to log 10*1367 per gram (wet weight) of the 
organ. The present observation on Leiognathus 
splendens and Secutor ruconius is almost similar to 
the report of Hastings and Mitchelli^ in the waters 
of New Guinea. Viable colonies per gram wet weight 
of the organ in Gazza sp. (log 9*6284) seemed to be 
lower than in *S. insidiator (log 10*1206). Maximum 
bacterial population was found in two species of the 
genus Secutor where weight of the light organ is. more 
in relation to body weight. Hastings and MitchelP^ 
have also shown that major fraction of the weight 


of the light organ is mainly due to viable symbiotic 
luminescent bacteria. 

Table I 

Numbers of symbiotic bioluminescent bacteria in 
leiognathid light organs 


Species 
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Leiognathus 

splendens 104 22*5 

Gazza sp. 133 40*6 

Secutor ruconius 72 7*6 

S. insidiator 92 13*4 


42*1 8*2989 9*6749 

194*4 8*9175 9*6284 

62*0 8*9294 10*1367 

77*6 9*0103 10*1206 


All the bacterial colonies observed presently were 
luminescent (Figs. 1 and 2) which confirms the earlier 
findings of Hastings and MitchelU^. Figure 3 shows the 
luminescent colonies isolated from Gazza sp. Simple 


. -'VSf A■ 


iy 




V 1' i..- 


Fig. 1 


tests on the contents of the luminous gland in 3% 
NaCl solution showed the presence of luminescence. 
The solution was luminescent at room temperature 
(28 it 2^^ C) but not so at 4"^ C. In distilled water 
it failed to emit luminescence. When centrifuged 
only the residue maintained it. This confirms the earlier 
observations of Haneda^i and Haneda andTs ujfi-^. 


Beijerinckis proposed that all luminescent bacteria 
should be placed under a single genus Photobacterium. 
But Reichelt etalM and Nealson and Hastings^® 
grouped the luminescent bacteria under 2 genera 
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(Plwtohacterium and Beneckea). Identification of 
luminescent symbionts isolated presently from leiogna- 
thid fishes and their antagonistic properties against 
known pathogens and other saprophytes are under 
way. 



Fig. 3 


Our thanks are due to Professor- R. ■ Natarajan 
Director, Centre of Advanced Study in Marine Biology, 
Porto Novo for his keen interest and encouragement, 
to Professor J. W. Hastings, The Biological Laborato¬ 
ries, Harvard University, for suggestions and to Dr. AL. 
Paul Pandian for his help in photography. We are 
grateful to the University Grants Commission, New 
Delhi for financial support. 
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EFFECTS OF SCORPION (HETEROMETRUS 
FULVIPFS3 VENOM ON PHOSPHATASE 
ACTIVITIES IN GUINEA PIG 

The effects of scorpion venoms on physiological acti¬ 
vities of animals have earlier been demonstrated'""'. 
Scorpion venom has been found to induce the release 
of esterases'”’d», decrease succinate dehydrogenase 
activity’^', rise proteolytic activity and produce hyper¬ 
glycemic conditions^ apart from several other pat’ o- 
logical eflectsk However, relatively little is known 
about the effects of these venoms on the activities of 
phosphatases, although it has been reported that 
scorpion venom contains phosphatases'*. The acid 
and alkaline phosphatases have been found to occur 
in a variety of tissues and play an important role in 
metabolism!^. Hence in the present investigation an 
attempt has been made to study the elTects of intra¬ 
muscular injection of Heteronietrus fidvipcs venom 
on the levels of acid and alkaline phosphatase activilcs 
in the tissues of guinea pigs. 

A regular colony of guinea pigs is maintained in the 
laboratory and fed on a standard diet consisting of 
Bengal gram, carrots, green leaves and water ad 
libitum. Guinea pigs of the same age group (60 
days) weighing 400-450 gms have been used for the 
experiments. 

Venom collection from Heierometnis fidvipes was 
done as reported ealier^. Fifty per cent lethal dose 
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OCCURRENCE OF SYMBIOTIC 
BIOLUMINESCENT BACTERIA IN 
INDIAN LEIOGNATHIDS 

Introduction 

Luminous bacteria occur freely in sea-water or in 
association with other organisn-^s either as symbionts 
or as parasites or saprophytes^"^^. The light organs 
of silver-bellies are donut' shaped encircling the 
distal end of the oesophagus and harbouring symbiotic 
bioluminescent bacteria'Knowledge concern¬ 
ing bacterial luminescence is totally lacking from Indian 
Seas. The present study is first of its kind dealing 
with the occurrence of symbiotic bioluminescent bacteria 
in the light organs of 4 species of silverbellies belonging 
to ,3 genera of the family Leiognathidae. 

Mater fed and Methods 

Four species of silver-bellies, viz., Leiognathus 
splendens, Gazza sp., Secutor ruconius and S. insidiator 
were obtained from shore-seine catches from Porto 
Novo waters (Lat. 1130' N, Long. 79° 46' E) in living 
condition and were sacrificed fori solation of bacteria. 
The ‘sterile-technique’ adopted by Reichelt et 
was followed in the present study to remove the sym¬ 
bionts from the light organs for culturing them in 
nutrient-agar medium with 3 ml of glycerol per litre. 
Electrical micro-balance (Oertling) was made use of 
for taking the weight of light organ corrected upto 
0-0001 g. The bacterial population was enumerated 
on wet weight basis of the luminescent organ. 

Residts and Discussion 

Table I shows the numbers of viabl esymbiotic 
bioluminescent bacteria in different species of leiogna- 
thids. The bacterial population ranged from log 
9'6284 to log 10-1367 per gram (wet weight) of the 
organ. The present observation on Leiognathus 
splendens and Secutor ruconius is ^almost similar to 
the report of Hastings and Mitchell'^ in the waters 
of New Guinea. Viable colonies per gram wet weight 
of the organ in Gazza sp. (log 9 • 6284) seemed to be 
lower than in 5. insidiator (log 10-1206). Maximum 
bacterial population was found in two species of the 
genus Secutor where weight of the light organ is . more 
in relation to body weight. Hastings and MitchelP^ 
have also shown that major fraction of the weight 


of the light organ is mainly due to viable symbiotic 
luminescent bacteria. 


Table I 

Numbers of symbiotic bioluminescent bacteria in 
leiognatlud light organs 


Species 
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Leiognathus 

splendens 104 22-5 

Gazza sp. 133 40-6 

Secutor ruconius 72 7*6 

S. insidiator 92 13-4 


42-1 8-2989 9-6749 
194-4 8-9175 9-6284 
62-0 8-9294 10-1367 
77-6 9-0103 10-1206 


All the bacterial colonies observed presently were 
luminescent (Figs. 1 and 2) which confirms the earlier 
Endings of Hastings and MitchelP^. Figure 3 shows the 
luminescent colonies isolated from Gazza sp. Simple 
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Fig. 1 


tests on the contents of the luminous gland in 3% 
NaCl solution showed the presence of luminescence. 
The solution was luminescent at room temperature 
(28 ± T C) but not so at 4° C. In distilled water 
it failed to emit luminescence. When centrifuged 
only the residue maintained it. This confirms the earlier 
observations of Hanedait and Haneda andTs 
Beijeriaclci5 proposed that all luminescent bacteria 
should be placed under a single genus Photohacterium. 
But Reichelt et alM and Nealson and Hastings^*^ 
grouped the luminescent bacteria under 2 genera 
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(Photobacteriiun and Beneckea). Identification of 
luminescent symbionts isolated presently from leiogna- 
Ihid fishes and their antagonistic properties against 
known pathogens and other saprophytes are under 
way. 



Fig. 3 
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EFFECTS OF SCORPION {HETEROMETRUS 
FULVIPES) VENOM ON PHOSPHATASE 
ACTIVITIES IN GUINEA PIG 

The effects of scorpion venoms on physiological acti¬ 
vities of animals have earlier been demonstrated’"^. 
Scorpion venom has been found to induce the release 
of esterases'’^’ decrease succinate dehydrogenase 
activity”, rise proteolytic activity and produce hyper¬ 
glycemic conditions''^ apart from several other pat’ o- 
logical efiects^^. However, relatively little is known 
about the elTects of these venoms on the activities of 
phosphatases, although it has been reported that 
scorpion venom contains phosphatases’*. The acid 
and alkaline phosphatases have been found to occur 
in a variety of tissues and play an important role in 
metabolism’’*. Hence in the present investigation an 
attempt has been made to study the elTects of intra¬ 
muscular injection of Heterometrns fulvipes venom 
on the levels of acid and alkaline phosphatase activites 
in the tissues of guinea pigs. 

A regular colony of guinea pigs is maintained in the 
laboratory and fed on a standard diet consisting of 
Bengal gram, carrots, green leaves and water ad 
libitum, Guinea pigs of the same age group (60 
days) weighing 400-450 gms have been used for the 
experiments. 

Venom collection from Heterometrns fulvipes was 
done as reported ealier^. Fifty per cent lethal dose 
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(LDiio^s) was determined'f, and one-third of it was 
considered as sub-lethal dose (0-1 ml of venom, pre¬ 
diluted with physiologicals aline, 1:3 venom: saline, 
e qivalent to 0-47 mg of protein). Sub-lethal doses 
we;e adminislred intramuscularly into the thigh muscle 
of the experimental animals. Since the lethal fraction 
of the venom have been shown to be proteins'2, in the 
present investigation the quantity of venom injected 
is expressed in terms of its protein content. Control 
animals received 0-1 ml of saline without venom. 

The animals were autopsied at 6 hrs., 12 hrs., 24 
hrs., and 96 hrs., after the injection of the venom. 
At each autopsy, tissues like brain, muscle (both 
injected and contra-lateral), liver, heart, kidney and 
serum were isolated from control and experimental 
guinea pigs. Three animals were sacrified at each 
autopsy and acid and alkaline phosphatases were 
assayed in both control and experimental tissues' 
Average values of five such experiments are represented 
in Tables I and 11, The protein content was 
determined by the method of Lowry etalM^ 

In the present investigation, maximum level of 
enzyme activity was found in the blood serum. This is 
in agreement with the earlier results on phosphatases, 
which demonstrate a higher value for phosphatases 
in serum over other tissues'®. It appears that signi¬ 
ficant amounts of phosphatases are quickly transported 
into the blood as they are synthesized in the liver result¬ 
ing in a lower level of phosphatases in the liver. 


This CO’-Id be the reason for the relatively low levels 
of phosphatases in the liver in the present study. The 
phosphatases could chiefly influence the metabolic 
processes involved in the release of energy in other 
tissues, especially the muscle. Since the muscle is an 
active tissue and usually well furnished with enzyme 
systems concerned with energy releasing mechanisms, 
a high level of phosphatase activity in the tissue 
appears reasonable. Upon injection of sublethal 
doses of scorpion venom, both acid and alkaline phos¬ 
phatase activities were found to increase with time 
up to 24 hrs. after injection in all tissues studied 
(Tables I, II). After 24 hrs inductions, a revival 
tendency in the enzyme activities towards the normal 
levels was observed. By 96 hrs. the activity levels were 
found to have revived back more or less to the normal 
values in all tissues (Tables I, II). The acid and alka¬ 
line phosphatase levels have been stated to show an 
elevation under a variety of pathological conditions"’. 
Heterometrus fidvipes venom has been shown to induce 
pathological conditions in rat through metabolic de- 
rangement^. Such a derangement could probably 
stimulate a higher level of phosphatase activity 
following venom-administration. Venom-administra¬ 
tion has been found to induce necrosis and degene¬ 
ration of parenchymal cells and microsomal enzyme 
induction in parenchymal cells which could result in 
impairment of metabolic activities of the animal'^. 
As a result, several enzymes including the phosphatases 


Table I 

Ejfect of injection of sub-lethal doses of H. fulvipes venom on acid phosphatase uctivity in guinea pig tissues at 

different periods after injection 
The activity is expressed as fi moles of Pijmg proteinjhr. 

Control 6hrs. 12hrs. 24hrs. 48 hrs. 96hrs. 


Brain 

Contraliteral 

muscle 

Experimental 

muscle 

Liver 

Heait 

Kidney 

Serum 


8-7 ±0-3 

13*73±2*3 

13-73±2-3 
4-38±0*026 
5-0 iO-44 
4*58±0-025 
51-5±2-46 


10-9liM6 

NS 

12-47±2-4 
P> 0*01 

12-45±2*34 

NS 

5*464:0*27 
P > 0*002 
6*0 i0*017 
NS 


1M8±0*5 

NS 

13*004-5*5 

NS 

16*72±3*12 

NS 

19*18±2*8" 
P> 0*001 
19*23^0*38 
P <0*002 
24'41±2*54 
P> 0*00i 
90*18±3*31 
P> 0*001 


13il-41 

NS 

16*5dzl*75 

NS 

17*67±4*5 

NS 

15*6±2*9 
P > 0*001 
20*CC4:2*S5 
P > 0*001 
22*02+1-93 
NS 

95*3 4:0*99 
P > 0*001 


12*]5±1*5 

NS 

15*65 + 0*60 
NS 

13*78+0*70 

NS 

12-8 +0*87 
NS 

14*52+6*58 
P< 0*02 
18*7 +1*41 
P> 0*001 
71*73 + 13*65 
P <0*02 


8-9 +2*0 
P> 0*001 

12-38+0*85 

NS 

11 - 88 + 2-8 

NS 

4*36+0*013 

NS 

5-C2+C-C2 

NS 

4*76+0*38 

NS 

5*87+2*36 

NS 


5*5 +0*39 
NS 

61*0 +2*04 
P <0*001 
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Table Jl 

Effect of suh-lethal doses of H.fulvipcs venom on alkaline Phosphatase activity in guinea pig tissues at different 
periods after injection. The activity is expressed as p. moles ofPilmg proteinihr. 



Normal 

6 hrs. 

12 hrs. 

24 hrs. 

38 hrs. 

96 his. 

Brain 

9-95±0-074 

NS 

jL02±0-0S 

NS 

13*27il.0*67 

14-C8±C-6I 

P>0-001 

13*I5±i*]2 

P>0*001 

9*93z1:1-22 

NS 

Contralateral 

14-5 ±2“3 

I6-J diC-55 

17*16±2-51 

n-96±0-9]8 

12-52±2-l 

13*8 ±1-4 

muscle 


NS 

NS 

P> 0-001 

NS 

NS 

Experimental 

14-5 ±2-3 

15-38ib2-27 

18-58±1'63 

lS-12d:l-C6 

14-27il-0 

1]-3±2-6 

muscle 


NS 

P<0-02 

P < 0-02 

NS 

P < 0-05 

Liver 

5-32±0-03 

10*28rl:C*79 

P>0*001 

22*1 ±1*21 
P<0-02 

21-08±l-477 
P > 0-001 

J2*75±-2*39 
P< 0-001 

6-C8±C*43 
P < 0-02 

Heart 

8-47±0-57 

8'83i:l-30 

NS 

22*88±-2*30 

P>0-001 

2I-24±l-25 

P > 0-001 

J3-49il*01 
P> 0-001 

8*9 il*0 
NS 

Kidney 

8-47i0-87 

9-83dz0-99 

P > 0-05 

23*17±3-8 

P>0*001 

21-05±-l-37 

P > 0-001 

16-24±2-38 
P> 0*001 

8-14iC-84 

NS 

Serum 

62-0 ±0-87 

70-33il4*43 

NS 

87*94ib4*6 

P>0*001 

89-45±2-4 
P> 0-001 

53-97±3-7 

P > 0-01 

61-58il*97 

NS 


leak Out from the tissues into the blood. This could 
also be the reason for elevated levels of phosphatases 
in serum following venom-administration. 

An increase in cardiac rhythm subsequent to 
injection of toxin has been hitherto reported^^\ Since 
an increased activity of the heart demands higher 
energy requirements, an increase in phosphatase acti¬ 
vity in heart upon venom-administration may be 
expected. This has been found to be true in the 
present study. 

Increase in phosphatase activity of kidney upon 
injection of venom can be explained on the basis 
that in pathological conditions such as infraction of 
kidney, increased levels of phosphatases have been 
noticed^ 

The revival tendency in the phosphatase activities 
noticed after 24 hrs. of venom-administration 
(Tables I, 11) indicates that despite the early induc¬ 
tion of metabolic derangement leading to an elevation 
of phosphatase activity, the animal seems to have the 
necessary compensatory machinery to counteract the 
adverse effects of venom-administration, when the 
dosage is sublethal. 
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EFFECT OF ORAL ZINC SULPHATE 
SUPPLEMENTATION ON THE GROWTH OF 
REGENERATING TAIL OF HEMJDACTYLVS 
VIRIDJS 

Zinc is known to be an essential trace element for 
more thain a century'^ but its essentiality, wias not 
cstabiished until 1934 when Todd et air" produced 
zinc deficiency siyhdrome in rats. The usual manifesta¬ 
tions of zinc deficiency summarised by Underwood^ 
include marked retardation or cessation of grbwth, 
abnormal bone maturation, unsteady gait, impaired 
reproductive performances, skin defects, hair loss and 
impaired would healing. A ;critlcal anialysls of the 
symptoms of zinc deficiency sl^mdrome clearly suggests 
that zinc promotes the rapid proliferation of tissue. In 
this context It was considered interesting to examine 
whether or not, the oral supplementation of zinc can 


v/eie kept in aluminium cages (12" X 12" X 12") 
at 30°C (± 2®). They were given house crickets 
{Aohaeta domestka.) as food. The tails of all the 
lizards were amputated, about 0-5”l cm from their 
base. Preliminary studies demonstrated that the rate 
of tail regeneration after such amputation was die 
same as after induced autotomy by pulling. The 
animals were divided into twO' equal groups. A, and 
B', group A served as control aniimals. They, were fed 
ad ^Uhitmn on house crickets. The animals of group 
B served as experimental animals. They were also fed 
ad lihitiDji on house crickets but each of these lizards 
received an oral dose of 0*1 ml of 1% ZnSo^^ solu¬ 
tion in distilled water daily throughout the duration 
oi: the experiment. The measurement of the tail was 
CDntinued for 30 days. The data have been summa¬ 
rised in Table I. 


Table 1 


Measurements of the regenerating tail in cm. 


Time in 
days 

Mean growth of tail in control 
animals 

SD 

Mean growth of tail 
in e.xperimental animals 

SD 

1 

Zero (Blood clot) 


Zero (Blood clot) 


2-4 

Zero (Wound healing) 


Zero (Wound healing) 


5 

Zero (Wound healing) 


Zero (Blastema 





formation begins) 


6 

Zero (Wound healing) 


0-14 cm (Blastema 





formation) 

± -054 

7 

Zero (Wound healing completes) 


0-38 cm (Blastema 

±•070 




formation) 


8 

Zero (Blastema formation begins) 


0 • 64 cm 

±•094 

9 

0*15 cm (Blastema formation) 

±•037 

0-88 cm 

±•088 

10 

0 • 29 cm (Blastema formation completes) 

±•031 

1 • 09 cm 

±•074 

12 

0-53 cm 

±•037 

1 • 34 cm 

±•157 

14 

0*79 cm 

±•045 

1 -61 cm 

±•170 

16 

0*96 cm 

±•050 

1 -91 cm 

±•202 

18 

1 *15 cm 

±•093 

2-18 cm 

±•204 

20 

1 • 39 cm 

±•064 

2-43 cm 

±•200 

22 

1 *59 cm 

±•057 

2-71 cm 

± -253 

24 

1*73 cm 

±•065 

2-94 cm 

±•272 

26 

1*87 cm 

±•053 

3 • 20 cm 

±■295 

28 

1 -95 cm 

±•046 

3*56 cm 

±•253 

30 

2 • 04 cm 

±•179 

3*88 cm 

±•197 


enhance the rate of proliferation' and growth of 
regenerating tail in lizards. This communication 
reports the effect of onal zinc sulphate supplementa¬ 
tion on the regenerating tail of common wall lizard, 
Hemidactyhs viridis. 

Twenty common wall lizards, Hemidactylas idridis, 
(10-12 gm) with snout-vent length 6 *5-7 *5 cm. 


The above data clearly reveal thialt ZnSO^ has a 
profound effect on the process of wound healing, 
blastema formation, and the growth of the tail after 
amputation. The wound healing prodess is greatly 
enhanced by the administration' of ZnSO^. In 30 da^ys 
the tail regenerates by about 2*0 cm in control ani¬ 
mals and 3*9 cm in experimental animals. Thus the 
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regeneration of caii is 1*9 times greater in animals 
that have been, provided with an oral administration! of 
ZnSo^. 

Authors are thanhfui to Dr. H. S. Vasishr, 
Department of Zoologi^’-, Pan jab Universit 7 , Chandi¬ 
garh, for providing the laboratorly facilities. 
Department oif 2kDology, S. K. Taneja. 

Panjab University, Harpreet Kaur. 

Chandigarh, India, April 22, 1978. 


1. Raulin, J., Ann, Sck Nat. Bot. Biol, Vos:. 

1869, 11, 93. 

2. Todd, W. R., Elvehgem, C. A, and Hart, 

E. B., Amer. /. Physiol., 1934, 107, 146. 

3. Underwood, E. J., Tmc'e Blements in FI/man 
and Animal Nutrition. Academic Press, New 
York, 1971, p. 222. 


REVIEWS 


Horizons in Biochemistry and Biophysics, Volume 4. 
Editors: E. Quagliariello, F. Palmieri and Thomas 
P. Singer. (Addison-NVesley Publishing Company, 
Inc., Advanced Book Program, Reading, Massa¬ 
chusetts 01867, U.S.A.), December 1977. Pp. 
xvi + 302. Price: U.S. $ 19-50 in hard binding. 
The fourth volume in this series contains 9 articles 
of quality that satisfy the aims of the editors “ to 
choose articulate authors who are more concerned 
with the dissemination of knowledge than with em¬ 
phasis on their own contribution or priorities 
The subject-matter covers a wide range of biochemistry 
and biophysics: calcium and mineralization, fluidity 
of biomembranes and spin labels, hormone receptors 
and hormone action in lipolysis, biological effects of 
purines and transport-dependent adenylate cylase, 
biochemistry of fertilization and structure function 
of transfer RNA. The editorial policy has claimed 
to make these articles ‘'a new means of communi¬ 
cation.unencumbered by specialized jargon, 

extensive documentation or bibliography”. Thus the 
reader will easily be able to assimilate the information 
in the field and gain an appreciation of the trends of 
current research. In fact the authors seem to assume 
that the reader had no background and give explanation 
of all terms used (e.g., synapse on p. 65). Calling (he 
book ‘ Horizons is probably unfair to the expected 
readership. On the contrary, the reviewer gained the 
impression, in some articles at least, that these are 
written as essays with basic conceptual treatment fit as 
answers in an examination paper. 

Lehninger’s article on mitochondrial function in 
mineralization is stimulating and shows the whole 
canvas of calcium biochemistry. Friedberg's article on 
hormone receptors gives a glimpse of this fascinating 
field. The article of Meisner and Carter Jr. on lipolysis 
seems to be a summary of old work with hardly any 
references beyond 1975. Henderson’s coverage on 
purine compounds and their participation in metabolic 
regulation and cell growth is a fine presentation. One 


would have expected coverage on the elTecls of adeno¬ 
sine in vasoconstriction and in glycogen and cholesterol 
synthesis. The article of Kim and Sussman on transfer 
RNA is an exceedingly informative piece on this 
subject. 

The book is printed by photo-offset method, contains 
305 pages and is easy to read. The reviewer wonders 
whether it is essential to print ISBN 0-201--02714-3 
number on each page tending to irritate the reader. 
Xhere are many number of good reviewing books; yet 
the ” Horizons \ will have a place of its own and 
the reviewer has enjoyed reading this volume. 

T. Ramasarma. 


Principles of Reaction Mechanism in Organic 
Chemistry, Second Edition, (Sultan Chand and 
Sons, 23, Daryaganj, New Delhi, 110 002), February 
1978. Pp. xiii-h 447. Price: Rs. 14.00. 

The present second edition is a much improved 
book incorporating most of the corrections needed 
in the first edition. In addition, the authors have 
added a chapter on Woodward-Hofmann rules of 
orbital symmetry and their role in determining the 
stereochemical course of the electrocyclic reactions. 

Chapter 14 has been rewritten. However, there 
is still some confusion regarding the statement made 
in the preface and the discussion on page 348. 

Some aspects of the chemistry of carbonium ions 
have been included in Chapter 13. Several new aspects 
of iosmerism like E-Z system of naming geometrical 
isomers, R & S nomenclature, HuckePs rule Ihr 
aromaticity have been included. 

The author has incorporated a large number of 
problems at the end of each chapter. This is quite 
useful in understanding the chapter jnore clearly. 
Further some selected references for further reading 
are also given. 

The book is recommended for use by M.Sc. students. 

T. R. Kasturi. 
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2, 4-LUTIDINE-l-OXlDE COMPLEXES OF LANTHANIDE NITRATES AND CHLORIDES 

N. S. NAVANEETHAM and S. SOUNDARARAJAN^' 

Department of Inorganic and Physical Chemistry, Indian Institute of Science, Bangalore-560 012 

Abstract 

2, 4-Luticline-l-oxide (2, 4-LulO) complexes of lanihanide nitrates of the formulae Ln 
(2, 4-LuIO)4 where Ln - La and Pr, Nda (NO 3 ),; (2, 4 -LutO )7 and Ln {NOsh (2, 4 -LiitO )3 where 
Ln - Tb, Dy and Yb and LnCls (2, 4 --LutO )5 where Ln - La, Pr, Nd, Tb, Dy and Yb, have 
been prepared and characterised by chemical analysis, JR, NMR, and conductance data. IR data 
indicate both mono and bidentate nitrate groups in the complexes of La and Pr-nitrates and only 
bidentate nitrate groups in the other lanthanide nitrate complexes. Proton NMR data along with 
the IR data show that the ligand coordinates to the metal through the oxygen. Conductance data 
of the complexes in acetonitrile suggest that all the anions are coordinated to the metal. 


1. Introduction 

O-M ethyl pyridine-l-oxide (2-PicO) and 2,6- 

dimethyl pyridine-l-oxide (2,6-LutO) complexes 

of lanthanide nitrates have the same metal to ligand 
ratio, indicating that the steric effect due to the methyl 
groups at 2, and 2 : 6 positions of the pyridine-l-oxide, 
respectively is the sameL2. However, the steric 
effect is less in the 2-PicO complexes compared to 
2,6-LutO complexes of the lanthanide chlorides^’^ 
In this paper we report the complexes of 2,4-dimethyI- 
pyridine-l-oxide (2,4-LutO) with lanthanide nitrates 
and chlorides. The complexes have been characterised 
by analytical, IR, NMR and conductance data and the 
results have been compared with those of the corres¬ 
ponding complexes of 2-PicO and 2, 6-LutO. 

2. Experimental 

2 ■ 1. Materials 

2,4-Lutidine was obtained from Aldrich Chemical 
Co., U.S.A., Lanthanide oxides 99-9% pure, were 
obtained from Indian Rare Earths Ltd., Kerala State. 
All other chemicals used were of reagent grade. 
Solvents were purified by standard methods. 

2.2. Preparation of the ligand 2, 4-LutO 
The ligand prepared according to the method given 
by Ochiai5, by the N-oxidation of 2, 4-Lutidine, was 
purified by distillation under reduced pressure (IIO 7 
1 mm Hg). 

2-3. Preparation of the hydrated lanthanide salts 
The hydrated lanthanide nitrates were prepared by 
dissolving the corresponding oxides in dilute nitric 
acid and evaporating the solution on a steam bath. 
Hydrated lanthanide chlorides were prepared similarly, 
using hydrochloric acid. 

2-4. (a) Preparation of the lanthanide nitrate complexes 

Hydrated lanthanide nitrate (0*6 mM) was mixed 
with excess ligand (3-6 mM) followed by the addition 
of acetone (2-3 ml) and heated on a steam bath with 
stirring, to get a clear solution. On heating the 


*To whom all correspondence should be directed. 


solution, with stirring, on the steam bath, a solid was 
formed, which was stirred wth benzene (10 ml), 
filtered, washed with benzene dried and preserved 
over phosphorus (V) oxide in a vacuum desiccator. 

{b) Preparation of lanthanide chloride complexes 

0*6 mM of the hydrated lanthanide chloride was 
mixed with 3-6 mM of the ligand and heated on the 
steam bath, with stirring. The salt dissolved first 
and on continuous heating and stirring, a solid complex 
formed which was stirred with about 10 ml of benzene, 
filtered, washed with benzene, dried and preserved 
over phosphorus (V) oxide in a vacuum desiccator. 
2*5. Analyses 

The metal content of the complexes was estimated 
by EDTA titrations using xylenol orange as the indi- 
cator^. The nitrate and the chloride were estimated 
by the nitron-nitrate method’ and Volhard’s method 
respectively. The ligand 2,4-LutO was estimated 
spectrophotometrically at 254 nm, using the calibra¬ 
tion curve method. The analytical data are presented 
in Table 1. 

2-6. Physical Methods 

The IR spectra of the complexes of lanthanide 
nitrates in nujol mulls, of the lanthanide chloride 
complexes in KBr pellets and of the ligand (neat) were 
recorded on a Carl-Zeiss-UR-10 Infrared spectro* 
photometer. The principal JR bands and their 
tentative assignments are given in Table II. 

Proton NMR spectra of the coniplexes and the 
ligand were recorded on a Varian T-60 instrument 
using CDCI 3 as the solvent and TMS as the internal 
standard (Table Ill). 

Conductance measurements in acetonitrileXwere 
carried out in a Siemaifs conductivity bridge using an 
immersion cell (type LTA), calibrated with standard 
KCl solution. The concentrations of the solutions 
used were of the order of 0-001 M (Table 1). 

3. Results and Discussion 

Both the nitrate and the chloride complexes are 
hygroscopic and are soluble in chloroform and aceto- 
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Table 1 


Analytical and Molar Conductance Data 


Complexes 

% Metal 

% Ligand 

% Anion 

]\4oiar Conductfuice 

Found Calculated 

Found Calculated 

Found Calculated in acetonitrile at 

23° C ohms~i 
cm 2 g mole“i 


La(N 03 ) 3 (LutO )4 

17-08 

17-01 

62-43 

60-37 

22-74 

22-77 

57-55 

Pr(N03)3(Lut0)4 

17-36 

17-20 

59-78 

60-08 

22-69 

22-72 

85-65 

Nd 2 (N 03 )o(LutO), 

18-65 

18-97 

55-62 

56-68 

24-62 

24-44 

54-93 

Tb(N 03 ) 3 (LutO )3 

22-17 

22-23 

52-37 

51-69 

26-08 

25-72 

67-12 

Dy(N 03 ) 3 (Lut 0)3 

22-46 

22-51 

52-04 

51-42 



38-15 

Yb(N 03 ) 3 (Lut 0)3 

23-57 

23-76 

51-06 

50-69 



39-64 

LaCl 3 (LutO )5 

16-09 

16-15 

70-08 

71-47 

12-24 

12-38 

34-98 

PrCbCLutOs 

16-56 

16-33 

69-52 

71-31 

12-13 

12-35 

49-06 

NdCl3(LutO)5 

16-88 

16-66 

70-81 

71-04 

12-08 

12-30 

81-2 

TbCbCLutOs 

18-28 

18-05 

72-33 

69-85 

11-9 

12-1 

52-62 

DyCl 3 (LutOs 

18-67 

18-4 

72-14 

69-56 

11-96 

12-05 

35-14 

YbCl 3 (LutO )5 

19-34 

19-34 

69-12 

68-77 

11-59 

11-91 

26-47 


Table II 



LR. 

Spectra of 2, 4-LutO complexes of lanthanide nitrates i 

\n nujol mull 

2, 4 -LutO* 

La 

Pr 

Nd 

Tb 

Dy 

Yb 

Assignment 

1245 vs 

1240 vs 

1240 vs 

1235 vs 

1235 vs 

1235 vs 

1230 vs 

N~0 stretching 

830 s 

830 s 

832 s 

830 s 

830 s 

830 s 

830 s 

N-O bending 

800 s 

810 s 

1758 vw \ 

810s 

1758 vw 1 

810 s 

810s 

810s 

810s 

C-H out-of“plane 


1780 vw J 

1785 vw J 

1770 vw 

1780 vw 

1780 vw 

i /85 vw 

V3 (Ai) V 5 ( 82 ) 

Nitrate 


1740 vw 

1745 vw 

1745 vw 

1745 w 

1742 vw 

1748 w 

Vo (A]) H~ Vo ( 82 ) 
Nitrate 

1045 m 

1050 s 

1050 s 

1035 s 

1035 s 

1038 s 

1040 s 

V 2 (Ai) Nitrate -h 
Ligand 


1345 s 

1345 s 

1315 s 

1315 s br 

1315 sbr 

1325 sbr 

V 4 ( 82 ) Nitrate 


825 s 

825 s 

820 s 

820 s 

820 s 

820 s 

V 3 (Bi) Nitrate 

740 s 

740 m 

740 m 

745 m 

745 s 

745 s 

745 s 

Vs (Ai) Nitrate + 
Ligand 


715 vw 

710 vw 

708 vw 

710 vw 

710 w 

710w 

V 5 (B 2 ) Nitrate 


I.R. Spectra of 2, 

A-LutO compleY.es of lanthanide chlorides 

in KBr pellets 

1245 vs 

1235 vs 

1235 vs 

1235 vs 

1230 s 

1230 s 

1235 s 

N-0 stretching 

830 s 

830 w 

830 w 

830 w 

835 br 

830 w 

830 w 

N-O bending 

800 s 

808 s 

808 s 

808 s 

800 m 

810s 

810s 

C-H-out-of-plane 

1485 vs 

1480 s 

1490 s 

1480 s 
1495 s 

1480s \ 
1495 s J 

1490 s 

1490 s br 

1480 s 1 
1495 s J 

Ring breathing 


* Ligand — neat. 

vs = very strong, s = strong, w = weak, vw = very weak, m = medium, br = broad. 
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Table JTI 

Proton NMR Spectral Data 


Compound 

( 6 -H) 

(3, 5-H) 


2 -CH 3 

4 -CH 3 

1, 4-LutO 

1-94 

3-04 


7*57 

I'll 

La (NOals (LutO )4 

1*75 

3-02 


7-49 

7-69 

Pr(NO.i) 3 (LutO )4 

-6-13 

0-8 (3-H) 1 
1-.14 {5-H) J 

1 

5-1 

6*5 

Nd2(N03),,(Lut0), 

-3-56 

1-24 (3-H) ) 
1-64 (5-H) J 

6-04 

6*74 

Yb (N 03)3 (LutO )3 

1-63 

4-55 (3-H) 1 
4-98 (5-H) J 


8*03 

8*62 

LaCl3(LutO)5 

1-20 

2‘85 


7-35 

1’65 

Pi'Cl 3 (LutO)„ 

0-34 

-0-18 (3-H) 1 
1-85 (5-H) J 

5*42 

6-17 

NdCl3 (LutO)5 

0-0 

1- 67 (3-H) \ 

2- 3 (5-H) J 

6-87 

(2 and 4 CH 3 ) 

YbCl 3 (LutO )6 

6-65 

5*084 


8*85 

(2 and 4 CH 3 ) 


Spectra of 2 , 4-LutO and its complexes were obtained in CDCI 3 . 

TMS was used as the internal reference. Chemical shifts are given in t. 


nitrile. They are insoluble in benzene and carbon 
tetrachloride The colours of the complexes resemble 
those of the parent salts but appear to be less intense. 

Analytical data show that the complexes of lantha¬ 
nide nitrates have the formulae Ln (N 03)3 (2, 4 -LutO )4 
where Ln -- La and Pr, Nd 2 (NO 3 ),, (2, d-LutO);, 
and Ln (N 03)3 (2, 4 -LutO )3 where Ln- Tb, Dy and 
Yb. The corresponding complexes of lanthanide 
chlorides have the formula LnCb (2, 4 -LutO )5 where 
Ln La, Pr, Md, Tb, Dy and Yb. The ligand to 
metal ratio in the heavier lanthanide nitrate complexes 
is the same as in the corresponding complexes of 2 - 
PicO and 2, 6 -LutO^’^. 

Molar conductance data in acetonitrile indicate 
that all the complexes behave as nonelectrolytes in 
this solvent^, suggesting thereby that all the anions 
arc coordinated to the metal. 

The IR spectra of the complexes of the lanthanide 
nitrates show that the N-O stretching vibration of the 
ligand occurring at 1245 cm.~^ is shifted to J240cm~i 
in the La and Pr-complexes and to 1230-35 cm~i 
in the complexes of Nd, Tb, Dy and Yb. The shift 
to lower frequencies indicates the coordination of the 
ligand through the oxygen of N-0 group. The 
(5-15 cm-i) in these complexes being less than 
that observed for the corresponding 2 -PicO (20-35 
cm-i) and 2,6-LutO (21-30 cm-i) complexes with 
lanthanide nitratesi» 2 , suggests a weaker metal-ligand 
bond. The shift of the C-H out of plane vibration 


of the ligand at 800 cni"^ to 810cm-i in all the com¬ 
plexes is indicative of the drainage of electron density 
from the pyridine ring to the metal ion. The nature 
of binding of the nitrate groups to the metal can te 
predicted by examining the combination bands in 
the 1700-1800 cm~i region of the IR spectrum^”^^. 
There are three combination bands in the spectra of 
the complexes of La (1740, 1758 and 1780 cm~i) and 
Pr(1745, 1758 and 1785 cm~J) nitrates, showing thereby 
the presence of both mono and bidenatate nitrate 
groups 1“^. The spectra of the complexes of Nd, Tb, Dy 
and Yb nitrates containing only two combination 
bands with a separation of 28-38 cm~i which lies 
in the range (29-54 cm”0 reported for bidentate nitrate 
groupsi ^»^3 reveals bidentate bonding of the nitrate 
groups in these complexes. 

The IR spectra of lanthanide chloride complexes 
resemble closely. The Avj._o (10-15 cm-i) which is 
less than that found in the corresponding complexes*^'' 
of 2-PicO (1723 em’O and 2, 6 -LutO (18-23 cm“3) 
points to a weaker metal-ligand bond. However the 
Av^-o value for the chloride complexes being more 
than that for the corresponding nitrate complexes 
of 2,4-LatO, suggests a stronger metal-ligand bond 
in the chloride complexes. This may be attributed 
to a better donor property of the nitrate group compared 
to that of the chloride. The C-H out-of-plane vibra¬ 
tion of the ligand shifts to a higher wave number by 
10 cm'i as in the case of the nitrate complexes. 
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The proton NMR spectra of the diamagnetic com¬ 
plexes are sharp and well resolved. The doublet 
occurring at 1-94t in the free ligand corresponds to 
the 6~H signal, while that at 3 • 04t is due to the 3-H 
and 5-H and those at 7 *571 and l-12z to 2-methyl 
and 4-methyl proton signals respectively. A signi¬ 
ficant shift of the aromatic proton signals of the ligand 
arises from a deshielding of the protons due to the 
drainage of the electron density from the ligand to 
the metal, on coordination. The down field shift 
of the 6-il signal of the ligand in the lanthanum nitrate 
complex is less than that in the complex of lanthanum 
chloride. This may be due to a greater metal ion- 
oxygen interaction, in agreement with the IR data, in 
the chloride complex, and a weaker metal ion-oxygen 
interaction and/or an interaction of 6-H with the 
coordinated nitrate groupst5d<5 in the nitrate complex. 
The isotropic shifts for the Pr, Nd and Yb, complexes 
show that both contact and pseudocontact inter¬ 
actions are operative as is generally observed for para¬ 
magnetic lanthanide complexesi'ds. Jhe 2 and 4- 
methyl proton signals of the ligand merge in the NMR 
spectrum of Nd(Ill) and Yb(in) chloride complexes. 
Tb(IIl) and Dy(in) nitrate and chloride complexes 
show very much broadened signals whose positions 
could not be measured accurately. The 3-H and 5-H 
signal of the ligand splits into two in the case of Yb 
(III) nitrate, Pr(III) and Nd(in) (both nitrate and 
chloride) complexes. In the cases of Pr(III), Nd 
(III) and Yb(III) complexes, for which the position 
of the signals could be measured, the assignments of 
3-H and 5-H have been made as per the data given 
for 2-PicO complexes of lanthanide iodidest^. The 
broadening of the 5-H signal compared to that of 
3-H in Pr(III) complexes is indicative of the proxi¬ 
mity of the 5-H of the ligand to the metal ion. The 
broadening of the 6-H signal in all the paramagnetic 
complexes is due to the relaxation effects. 

4. Bonding and Coordination Number 

The proton NMR data along with the IR data for 
the complexes of lanthanide nitrates and chlorides indi¬ 
cate the coordination of the ligand through the oxygen 
of the N-0 group and a weaker metal-ligand bond 
in the complexes of lanthanide nitrates compared to 
that in the chloride complexes. 

The non-electrolytic behaviour of the La and Pr 
nitrate complexes in acetonitrile, in conjunction with 
the IR data for the nitrate groups suggest a coordi¬ 
nation number of 8 or 9 for the lanthanide ions accord¬ 
ing to whether one or two nitrate groups are bidentate. 
In the Nd(ni) nitrate complex the formula being. 
Nd 2 (N 03)6 (2, 4-LutO)7, the IR data indicating only 
bidentate nitrate groups and in view of the non- 
electrolytic behaviour of the complex in acetonitrile, a 
tentative coordination number of 10 has been assigned, 


involving an oxygen bridging of 2,4-LutO ligand- 
For the other complexes the conductivity data along 
with the IR data suggest a coordination number of 
9 in consonance v/ith that found in the 2-picO and 
2, 6-LutO complexes of lanthanide nitratest’2. 

The IR data of the lanthanide chloride complexes 
along with the non-electrolytic behaviour of the com¬ 
plexes in acetonitrile, suggest a coordination number 
of 8 for the lanthanide ions in these complexes, which 
is in line with that found for the corresponding 
complexes of 2-PicO'^. 
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PERIODICITY OF DESIROUS CYCLE IN RATS : RESPONSE TO ARTOBOTRYS 
ODORATISS1MUS LINN. EXTRACTS 
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Abstract 

Fifty percent elhanolic and benzene extracts of Artohotrys odoratissinms Linn, (fresh green 
leaves) have been investigated to know their effect on the duration of various stages of oestrous 
cycle in rats. The effect of the extracts on the duration of stages of oestrous cycle depends upon 
the dose and the period of treatment. 50% ethanolic extract, when administered at 75 mg/kg for 
18 days, prolonged the length of leucocytic phase and lowered the period of cornified stage 
signilicantly {ys. respective control P- 0-001), but when administered at 150 mg/kg for the same 
period, it decreased the former and increased the latter. Dose 300 mg/kg is insignificant (v.s. 
control P : • 0-05). Benzene extract showed a significant increase in the period of diestrus stage 
and a decrease in the duration of estrus phase (vs. respective control P<0-001). However, maximum 
increase in the period of diestrus phase has been observed when it is applied at 75 mg/kg for 6 
days (ys. control P r.O-OOl). The results adumbrate the weak estrogenic and antiestrogenic nature 
of 50% ethanolic extract while benzene extract may act as a strong antiestrognic agent which is 
yet to be elucidated. 


Introduction 

A RTOBOTRYS ODORATISSIMUS Linn, (local and 
^ Bengali Katchampa ; Sanskrit — Harachampa; 
Marathi ■— Hiruchampa ; Bombay—Vilayati champa; 
Tamil— Monoranjitam; Telt gu—Sempelanga, Mono- 
raujitam), a member of family Annonaccae, has been 
reported to possess antifertilily activityi-'^. its anti¬ 
fertility activity reported by Chakrabarty et has 
been confirmed in albino .rats‘^ 50% ethanolic and 
benzene extracts of its fresh green leaves, when 
administered to female albino rats, exhibited a 
property which disrupts the normal oestrous cycled 
As the fresh green leaves of this plant have been 
reported to effect on early pregnancy^ and disrupts 
the normal oestrous cycle of ratst“, the present 
investigation was undertaken to assess the effect 
of its extracts on the duration of various stages of 
oestrous cycle in rats. 

Materials and Methods 

Fresh green leaves of A. odoratissinuis Linn., collected 
from V-C. High School, Gwalior (M.P.) in March, 
were soxhleted with 50% ethanol and benzene sepa¬ 
rately as described earlier'^^^. 

Colony-bred Swiss adult female albino rats, 3-4 
months old, weighing 165±15g were used. These 
animals were maintained under uniform controlled 
conditions of light and temperature and were given 
Hindustan Lever palleted rat diet and tap water. 
The vaginal smear of each rat was examined daily for 
18-20 days to select animals showing regular cycle. 
The vaginal smear was taken carefully to avoid the 

* Present address : Division of Endocrinology, 
Central Drug Research Institute, Lucknow-226001. 


chances of pseudopregnancy which occurred by the 
cervical stimulation. Rats of 5 and 6 days cycle length 
showing proestrus condition w'ere selected in equal 
ratio for each set of experiment; however, the rats 
with intermittent stages between late 2nd diestrus- 
proestrus were also selected. 

Each extract was separately macerated with gum- 
acacia and suspended in distilled water and administered 
at dose of 75, 150 and 300 mg/kg body weight. Each 
dose was administered orally by an intragastric catheter 
for 6 days (1 complete cycle), 12 days (2 complete 
cycles) and 18 days (3 complete cycles) to different 
batches of animals (Tables I and II). Controled rats 
in each batch received gum acacia suspension alone 
in a similar manner. Vaginal smear of each rat was 
examined daily in the morning and stages of oestrous 
cycle recorded. The record of vaginal smear was 
analysed statistically using test and is presented 
in Tables I and II. 

Results and Observations 
(1) 50% ethanolic extract 

Effect of 50% ethanolic extract on the duration of 
various stages of oestrous cycle depends upon the dose 
and the period of treatment. Dose 75 mg/kg, when 
administered for 18 days, prolonged the period of 
diestrus phase and lowered the duration of estrus stage 
significantly (vs. respective control P < 0-001), but, 
when administered at 150 mg/kg for the same period 
(Table 1), decreased the former and increased the 
latter (v 5 . respective control P<0-05 and <0*02). 
Treatment for 6 days with 75 mg/kg dose has resulted 
in the decrease of duration of diestrus phase (vs. 
control P < 0-05) and increase in the period of meta- 
estrus stage significantly (vs. control P< 0-001). 
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Table I 


Effect of 50% ethamlic extract of Artobotrys odoratissimus Linn on duration of various stages of 

oestrous cycle in rats 


Dose mg/'kg 
body weight/ 
day 

Treatment 

period 

(days) 


Duration of stages of the oestrous cycle in days 

Diestrus 

Proestrus 

Estrus 

Mclacstrus 

Controls 
Vehicle only 

6 

12 

18 

3-50±0-15* 

6- 25±0-26 

7- 25±0-18 

1 OOiO-O 
2-00±0-12 
3-25±013 

2-50±0-15 

4-41±0-27 

7-08i0-15 

1 ■OOJ ()•() 

1-33 10-14 

1-91 1 0-15 

75 

6 

12 

18 

2-50±0-36^ 

s-yoio-gg' 

13-10±l-32“ 

1-20±014“ 

1-80^0-26“ 
l-80±0-37“ 

2- 10±0-36“ 
5-40±0-9l“ 

3- 90±0-80'’ 

2-20 1 0-43’ 

I■10 1 0-18" 
MO-I 0-24* 

150 

6 

12 

18 

4- 40rh0-72® 

5- 50±0-65* 
5-40±0-17'* 

0-70±0-16‘' 

2-40±0-17‘' 

3 00±0-22“ 

1-50 ±0-28" 
4-30±0-41“ 
9-80±0-34'’ 

1-40:1 0-47" 
1-80,1 0-30" 

1-80 1:0-14" 

300 

6 

12 

18 

3-60±0-17‘ 

7-10±0-74* 

7-40±0-35« 

M0±0-10' 

2- 00±0-31“ 

3- 00±015'’ 

2- 30±0-22‘’ 

3- 40±0-55“ 
7-70±0-49" 

1-00:1 0-27" 

1 -50r.L0-28" 

1-90:1 0-24" 

* Mean S.E. Number of rats per group is 12 in controls and 10 
Venus respective control P values : a < O'OOl ; c < 0-02 ; d < 

in all other cases. 

0-05; e:-0-05. 

Table 11 

Effect of benzene extract of Anobotrys odoratissimus Linn, on duration of 

various stages of 

oestrous cycle in rats 

Dose mg/kg 
body weight/ 

Treatment 

period 

Duration of stages of the oestrous cycle in 

days 

day 

(days) 

Diestrus 

Proestrus 

Estrus 

Mclacstrus 

Controls 
vehicle only 

6 

12 

18 

3-50±0-20* 

6-16±0-21 

7-33±0-23 

l-00±0-0 

1-91 ±0-08 
3-25±013 

2-58±0-15 

4-66±0-23 

7-25±0-13 

0-91i;0-08 

1- 25:1:0-13 

2- 16:1 0-21 

75 

6 

12 

18 

5-70±0-56“ 

8'80±M0'' 

12-70±0-87‘' 

0-70±016' 

l-40±0-32“ 

l-POiO-ld" 

1- 20±0-30“ 

2- 60i0-67” 
4-10±0-53" 

0-40 1 o-iy" 

1-20 1 0-34" 

1-30 1 0-16" 

150 

6 

12 

IS 

6-80;n0-53‘' 

9-80±l-05“ 

lO-gOil-ig" 

0-30±0-16'' 

110±0-29® 

2-60±0-35“ 

0-70±0-31'‘ 

2-20i0-53" 

5-20±0-75“ 

0-20 1 0-14" 

0-90 1 0-29" 

1-30 ±0-27" 

300 

6 

12 

18 

6-60^0-61“ 
7-30±0-52' 
I3-90±0-61“ 

OMOiO-n" 

2 00±0-15‘' 
l-60±0-17“ 

0-60±0-28'’ 

3-50±0'32‘* 

3-40±0-42“ 

0-40±0-17“ 

l-20±0-21" 

l-10±0-24'’ 
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Dose of .^00 nig/kg is not cllcctive (vs. control P > 
(I-05), .sec Table 1. 

(2) Benzene extract 

ruble il epitomized the cUccL of benzene extract of 
A, odoratlssinnis IJnn. on duration of oestrous stages 
ill rats. It provoked an orderly change in the periodi¬ 
city of oestrous cycle stages. The length of diesirus 
stage has iirolongcd significantly at almost every dose 
and duialion (r.y. respeeiive control P < 0-001 and 

O-Ol) e.xccpi the dose 300 mg/kg at J2 days level 
wlicre this increase is insignilicant (v.s-. control P > 
0-05). livery dose is highly clVeclive in the prolonga¬ 
tion of diestrus stage when administered for 6 days 
(r.v. respective control P O-OOi; wherein dose 150 
nig/kg showed maximum clfectivciiess. Highest degree 
in the prolongation of diestrus stage caused significant 
and insignilicant suppression in the duration of other 
stages procstriis, cstrus and meiacstrus. 

Discussion 

'fhc clfect of 50‘b, cthanolic and benzene extracts 
of A. adorutissinnis Linn, (fresh green leaves) has been 
studied on the duration of oestrous cycle in adult 
rats, 5()‘’o cthanolic extract has prolonged the period 
of diestrus phase and cstrus phase whereas benzene 
extract increased the periodicity of diestrus stage 
signilieanlly (Tables 1 and 11). 

Stages of oestrous cycle and their interconversions 
lire governed by the synthesis of ovarian hormones 
which arc in turn controlled by the secretion of pitui¬ 
tary gonadotropins and hypothalmic-releasing fac¬ 
tors Cornification of the vagina in the oestrous 
cycle has been found to be caused by eslrogeni-. 
Vaginal cornilication has been induced when estrogen 
is aiiplicd to spayed female inice^'^d4^ rats^-’’ and 
immature ratsb’. in the present experiment, 50% 
cthanolic e.xlracl has prolonged the period of estrus 
phase signilicaiUly when administered at 150 mg/kg 
for LS days (’fable I) 

Inhibition of cornilication of the vaginal epithelium 
of ovaricclomi/.ed rodents administered estrogen is a 
most imporianl criterion to detect the antiestrogenic 
nature of a compound". Oral administration of an 
antiestrogenic compound to cyclic rats resulted in the 
cessation oC the cycle in the diesirus staget^"^ and 
decrease the per cent of eornified cells in the vaginal 
smear of the cyclic monkcys>^. 50% ethanolic extract 
of A. oiloratissiinns Linn, in this investigation has 
increased the period of leucocytic phase significantly 
when administered at 75 and 150 mg/kg for 18 and 6 
days respectively (Table 1). Similarly, benzene extract 
has extended the period of diestrus stage at almost 
every dose significantly (Tabic H). It is very interest¬ 
ing to note that prolongation in. the diestrus phase 
of the treated rat is not continuous for longer days 
(6-^7) days in majority of the rats but still other rats 


exhibited a continuous diestrus stage, from day 1. to 
day 18 of treatmenti^ which clearly ruled out the idea 
of pseudopregnancy wherein the diestrus stage is conti¬ 
nued for 12-14 days in rats. Moreover, the effect of 
extracts depends upon the dose and the period of 
treatment. Every dose of benzene extract is highly 
significant in the prolongation of diestrus stage when 
administered for 6 days (Table 11). 

Increase in the length of diestrus and estrus stages 
of the vaginal smear under the influence of 50% etha¬ 
nolic extract adumbrate its weak estrogenic and anti¬ 
estrogenic nature whereas the benzene extract suggests 
its antiestrogenic nature, characterized by an increase 
in the period of leucocytic stage. But it would be 
unjustified to conclude the estrogenic and antiestro¬ 
genic nature of the extracts merely on the basis of 
vaginal smear record and without some other classical 
biological indices. The exact mode of action of these 
extracts is yet to be elucidated. 

Furthermore, the chemical study of its various frac¬ 
tions is under progress to evaluate whether the anti¬ 
fertility activity of A. odoratissimus Linn, (fresh green 
leaves) is due to the chemical compounds like arto- 
botryn and snaveolin, isolated by Santosh and Ryesi^, 
or due to some other active ingredients present in’ the 
crude extracts of this plant. 

The author is thankful to the C.S.I.R., New Delhi, 
for a grant. He is also indebted to Dr. Ramesh 
Mathur, Research Supervisor, for critical review and 
to Dr. Jagdish Bahadur, Head, School of Studies in 
Zoology, Jiwaji University, Gwalior, for providing 
adequate facilities to the present work. 
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DIFFERENTIAL EFFECTS OF ULTRASONICATION ON THE MYOFIBRILLAR AND 
MITOCHONDRIAL ATPase ACTIVITY OF “ SLOW ” AND “ FAST ” MUSCLES 
IN BIRDS AND MAMMALS 

C. L. TALESARA and VASDEV NARANG 

Muscle Physiology and Histochemistry Unit, Department of Zoology, University of Delhi, Delhi 110007 


S TUDIES on myosin from fast (white) and slow (red) 
muscles of the same species have revealed strong 
evidence for their marked structural and physiological 
differencesh It has been reported that myofibrillar- 
ATPase activity increases on ultrasonication of the 
skeletal muscle myofibrils^. There are no particular 
data available which indicate the differential pattern 
of the effect of ultrasonication on myofibrillar and 
mitochondrial ATPase activity in different types of 
muscles in different animal species. Hence, in the 
present study, experiments were carried out on the 
heart, pectoraiis and gastrocnemius muscles of the 
common blue rock pigeon {Colwnba livia), and on the 
heart, pectoraiis and soleus muscles of the adult albino 
rat {Rattus rattus). The heart and soleus muscles 
represent the “ slow type and pectoraiis and gastrocne¬ 
mius the " fast ” type. The differential effects of 
ultrasonication on both types of muscles in the two 
species are compared and their implications discussed. 

The individual muscles were carefully dissected 
from ihe animals and stored in beakers, chilled in 
ice. The myofibrils were obtained basically by the 
method of Perry and Grey^, and the mitochondrial 
fraction was isolated from the supernatant fraction 
by using the conventional centrifugation method. The 
mvofibriilar and mitochondrial-ATPase activities were 
measured with and without ultrasonic treatment, the 
details regarding the ultrasonication method followed 
are described earlier^. In both (myofibrillar and 
mitochondrial) fractions Ca“-^ as well as Mg-^-^-acti¬ 
vated-ATPase assays were carried out. ATPase 
assasy were carried out at pH 7-5 and 37'-C In 


the Ca' '-ATPase a.ssay incubation medium, 40 nVM 
Tris-HCl, 40 mM KCI, 10 mM CaCI., ()-2in! of 
myofibrils/mitochondria and 3 mM of ATP were used, 
whereas in Mg’'-ATPase assay the concentration of 
CaCL was 0-2 niM and in addition to this 3 mM of 
MgS 04 solution was used, the rest of the reactants 
were the same in both the assays. The final volume 
of the reactants in both assays (Ca’’ and Mg'’- acti¬ 
vated) was 1-5 ml. The reaction was started with 
the addition of ATP and was stopped by the addi¬ 
tion of 1-5 ml of 10% trichloroacetic acid. The 
amount of Pi liberated and protein content present 
were measured by the methods of Rockstein and 
Herron^ and Gornall et al.^ respectively. All the 
values of specific-ATPase activity were expressed 
as p moles of Pi liberated/mg protcin/min. 

On the basis of results, it is clearly indicated (Table I) 
that myofibrillar-ATPase activity of skeletal muscles 
increases on ultrasonication, which is consistent with 
our earlier work-. This table also .shows that the 
effect of ultrasonication is well marked in " fast ” 
muscles (pectoraiis major and gastrocnemius) as 
compared with that of the "slow” muscle (heart) 
in pigeon. There is almost no effect of iiltrasoni- 
cation on the mitochondrial-ATPase activity of the 
three muscles studied. 

Table II shows the same pattern of results in rat 
muscles. Here the change in myofibrillar-ATPiisc 
activity of "fast” muscle (pectoraiis major) is much 
more as compared to the change in "slow” muscles 
(heart and soleus) after ultrasonic irradiation. 
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Table I 

Dijfereuiial affacts oj iiltiasonicatioii on the myofibrillar and mitochondrial-ATPase activities of different skeletal 

muscles of pigeon 

ATPase activity expressed as /x moles of Pi liherated/mg protein/min 

Specific-ATPase activity 


Muscle Myofibril/ Myofibrillar-ATPase Mitochondrial-ATPase 

mitochondria -—___ 

Ca'-^- P* Mg'-f- P* Ca--- Mg-“- 

activated activated activated activated 


Normal 

0-144 


FI cart 

J.0-012 


Ultra sonicated 

(38-9)** 



0-200 

:l0-024 

<0-001 

Normal 

0-271 


Pcctoralis 

:L0-020 


major 

Ultrasonicated 

(66-5) 



0-454 

L0-031 

- 0-001 

Normal 

0-205 

:1.0-011 


Gastrocnemius 

Ultrasonicated 

(62-9) 



0-.3.34 
,1 0-021 

<0-001 


0-210 

dzO-018 


0-127 

±0-010 

0-254 

±0-017 

(52-4) 

0-321 

±0-033 

<0-001 

0-127 

±0-022 

0-261 

±0-030 

0-301 

±0-017 


0-170 

±0-016 

0-250 

±0-017 

(75-0) 

0-526 

±0-018 

<0-001 

0-174 

±0-017 

0-260 

±0-017 

0-248 

±0-016 


0-160 

±0-013 

0-238 

±0-021 

(68-5) 

0-418 

±0-026 

<0-001 

0-164 

±0-018 

0-249 

±0-028 


Values expressed as: means d S.E. (Standard error). 

* Probability of significant diflercncc in experimental values with respect to the controls. 
Figures in parentheses represent the % increase as compared with the controls. 


The data of the above two tables show that in 
pigeon and rat slow ” muscles, the pattern of change 
(increase in myofibrillar-ATPase activily) due to 
ultrasonication is by and large similar. The tables 
also show that the pattern of change due to ultrasoni¬ 
cation in “ fast ■” muscles is almost similar in both 
pigeon and rat, but the increase in myofibrillar-ATPase 
activity due to this treatment is much more in "‘fast” 
muscles than in “ slow ” muscles. There is cilmost 
no change in mitochondrial-ATPase activity after 
ultrasonication. It clearly indicates that mitochon¬ 
drial membrane system does not act as a barrier for 
the substrate entrance as far as the enzyme ATPase 
is concerned, whereas., the myofibril far-ATPase acti¬ 
vity increases when myofibrils are treated with ultia- 
sonic-irradiation. The results also indicate that the 
normal myofibrillar-ATPase activity in fast 
muscles in both pigeon and rat in general is more 
than the “ slow ” muscles, however, in pigeon theie 


is a marked difference in the enzyme activity between 
a “ fast ” and a “ slow ” type of muscle. 

The ATPase activity of the myosin has been corre¬ 
lated with the speed of muscle shortening^, and this 
has been studied extensively in the muscles of diffe¬ 
rent vertebrates and invertebrates. Both Ca^'^ and 
Mg' ‘ -ATPase assays were carried out in this experi¬ 
mental study since it is known that has a.role 
to play in contractility of muscles whereas Mg*^^ tias 
great physiological significance in various ifietabofic 
and regulatory processes involved in the muscle 
study’. ^ 

The increase in activity of myofibrils after ultra¬ 
sonication can be explained on the basis that sonic 
radiation is used to break the cell membranes and to 
release the cell contents, thus fragmentation may take 
place due to which the enzyme activity increases^. 
This however, may not apply to the sonicated mito- 
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Table 11 

Differential effects of ultrasonication on the myofibrillar and mitochondrial-ATPase activities oj different skeletal 

muscles of rat 

ATPase activity expressed as /a moles of Pi liberated/mg protein/min. 


Specific-ATPase activity 


Muscle 

Myofibril/ 

mitochondria - 

Myofibrillar ATPase 

Mitochondrial ATPase 




Ca->-+- 

activated 

p* 

Mg->'+- 

activated 

P* 

Ca-'-+-. 

activated 

Mg+'>- 

activated 


Normal 

0-141 


0-152 


0-161 

0-240 

Heart 


±0-018 


±0-017 


±0-015 

±0-013 


Ultrasonicated 

(35)** 


(46) 






0-190 

<0-001 

0-250 

< 0-001 

0-168 

0-245 



±0-011 


±0-012 


±0-017 

±0-012 


Normal 

0-158 


0-210 


0-201 

0-271 

Pectoralis 


±0-008 


±0-010 


±0-011 

±0-107 

major 









Ultrasonicated 

(70) 


(47) 






0-273 

<0-001 

0-306 

< 0-001 

0-209 

0-280 



±0-016 


±0-012 


±0-016 

±0-012 


Normal 

0-168 


0-226 


0-152 

0-218 

Soleus 


±0-018 


±0-026 


±0-010 

±0-012 


Ultrasonicated 

(46) 


(63) 






0-252 

<0-001 

0-371 

< 0-001 

0-164 

0-220 



±0-012 


±0-017 


±0-018 

±0-014 


Values expressed as: means ± S.E. (Standard error). 

* Probability of significant difference in experimental values with respect to the controls. 
** Figures in parentheses represent the % increase as compared with the controls. 


chondrial system with reference to this particular 
enzyme (ATPase). 

The results obtained in the present study suggest a 
possible pattern of the differential effects of ultra¬ 
sonication on the myofibrillar and mitochondrial- 
ATPase activity of the slow and fast muscles in birds 
and mammals in general. The above work is mainly 
confined to the study of “ fast ” and ‘‘ slow ” muscles 
only. Since rat is a nocturnal and pigeon is a 
diurnal animal, the differences in their ATPase acti¬ 
vities of different muscles may primarily be attri¬ 
buted to their functional adaptation to different habits 
and habitats. This aspect has been reported in detail 
elsewhere^. 

This work was supported by a research grant to 
the senior author from the University Grants Commis¬ 
sion, New Delhi. 
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CHANGES IN THE MATERNAL AND EMBRYONIC 

TISSUES OF THE VIVIPAROUS SCORPION HETEROMETRJJS FULVJPES 
DURING GESTATION PERIOD 


V. SUBBURAM and T. GOPALAKRTSHNA REDDY 
Department of Zoology, Annamalai University, Annamalainagar 608 101, India 

Abstract 

Changes in ihe glucose and glycogen content of the maternal and embryonic tissues of the 
viviparous scorpion Heterometrns fnlvipes have been followed during the gestation period 

The glycogen content of the hepatopancreas of the maternal animal gradually increases upto 
the sixth stage followed by a steady decline until parturition. The glucose content broadly follows 
an inverse course. 

The glucose level of maternal haemolymph shows a peak in the third stage followed by a 
gradual decline upto the sixth stage. A second peak appears at the seventh stage followed once 
again by a decline. 

The glucose content of the developing embryo remains low all through the embryogenesis. 
The glycogen content of the whole embryo shows a steep rise only from the sixth stage onwards 
indicating embryonic synthesis from that stage. 

.11 is inferred that the energy requirements of the embryo are met by maternal supply of 
carbohydrates upto the sixth stage and beyond the sixth stage of development the embryo might 
utilize Ihe reserve stores and/or the maternal supply. 


Introduction 

MONO arachnids the scorpions have adopted 
viviparity and the developing embryos are provided 
with nutrienls secreted and channelled to the embryo 
by the appendixE^. Studies on the biochemical changes 
in the materal animal and in the embryo during 
gestation period are mostly confined to mammals^, 
fishes'^ and insects^'^. Investigations have, therefore, 
been und.-rtaken to study the biochemical changes 
in the maternal animal and in the embryo during the 
gestation period of the viviparous scorpion, Hetero- 
tnetrus fuhipes and the present paper deals with changes 
in glucose and glycogen contents. H. fnlvipes shows 
a difinitc breeding season confined to July and August 
and a gestation period of about 11 months^. For 
purpose of the present study, the embryonic stages 
from gastrula stage upto the time of parturition were 
divided into 8 stages based on the approximate age and 
certain morphological features of the embryo. 

Materials and Methods 
Scorpions collected from near the foot of Tirumala 
hills were brought to the laboreatory and kept 
in suitable vivaria containing moist sand. Cockroaches 
were provided as food and the scorpions were free to 
feed ad lib.. 

Females at appropriate stages of the gestation 
period were taken and haemolymph was drawn using 
a hypodermic syringe for estimation of glucose content. 
Hepatopancreas and follicles (exclusive of appendix) 
containing the embryos were removed for the assay 
of glucose and glycogen after dissecting the animal 
from which the haemolymph has been drawm 


Glucose and glycogen contents of hepatopancreas 
and embryos were determined using the method of 
Kemp and Kits^®. For determination of haemolymph 
glucose Folin Malmros (Folin) microprocedure as 
modified by Murrel and Nace^i was followed. 

Results 

Glucose and Glycogen Content of the Hepatopancreas 
of the Maternal Animal 

The glycogen content of the hepatopancreas of the 
maternal animal shows a steady and gradual increase 
upto the 6th stage of embryonic development and this 
is followed by a steady and continuous decline upto 
parturition and for about a week after parturition 
(Fig. 1). 

Though a significant increase of glucose content 
of the hepatopancreas of the maternal animal is noticed 
upto the 3rd stage of embryonic development, further 
changes beyond 3rd stage follow a near reciporcal 
relationship with the glycogen content (Fig. 1), 

Changes in the Glucose Content in the Haemolymph of 
the Maternal Animal 

Figure 2 reveals that the fluctuation is marked -by 
two significant peaks, one at the 3rd stage and the 
other at the 7th stage, which are followed by gradual 
decline in the glucose content. 

Glycogen Content of the Embryos 
The glycogen content of the whole embryo shows, a 
gradual and continuous increase through successive 
stages of embryonic development, witli ,a= remarkable 
increase beyond the 6th stage.. Increase in the glycogen 


r r urj’i'Nf 
Sciilice 


C/'Oii;^es of Glucose ami Glycogen Conlenf in Scorpion 


: :he whole embryo continues right upto 

r.e of panurition (Fig. 3.). 



Figs. 1-4, Glucose and glycogen content in the 
maternal tissues and glycogen content of the embryos 
at diderenr stages of development during the 
gestation period of the viviparous scorpion 

Heteri>merrus fuhi pes. 

The stages of de\elopment correspond to the age 
i:n months I gi\en in paranthesis. 1 (I); 2 (2;; 3 (3); 
"titt!: biSi; 7(9); 8(10-11); 9(one week after 

panuritionj. 


Howc’.er, the glycogen content,.gram wet wi. of the 
emeryonic tissues shows an increase only upto 3rd 
<age followed by a gradual decline upto 6th stage, 
trom which nme onwards a significantly increasing 
•rer.c continues upio the time of parturition (Fig. 4>. 


Discussion 

The increase .n the giucose content of haemolymt 
anj the hepatopar.creas and the increase in the glycogf 
content of the hepaiopancreas of the matemai anim 
and the entbryos upto the third state suggest a remarl 
actne phystologica! state of the maternal anim; 
•marKed cy synthetic activity. This synthesis in th 
canter per.od of gestation is possibly a preparatot 
lor successful promotion of embnonic developmen 
rewal changes in glucose and giL " 
of the hepatopancreas in the matemaf Lim- 
f'“ “ “S' .n .civ. inc™;»S 


of glucose into glycogen iiplo (he 6(h slatgc. Such 
inverse relationship also exists between (he hacmolymi'jh 
glucose content and the glycogen content of hepato¬ 
pancreas of the maternal animal freun stage 3rd to bth 
stage. This further reinforces the suggestion of acti\'e 
incorporation of glucose into (he reserve material, (he 
glycogen. The decilnc in glycogen ct>ntenl of the 
hepatopancreas of maternal animals from 6(h stage 
onwards upto the time of piirturidon suggests a 
drain and utilization of reserve glycogen both for 
maternal maintenance and embryonic clevelt)pment, 
as in the insect Leiicophacu niadcrae^. The higher 
glucose level of the haemolymph beyond 6th stage is 
perhaps correlated with the utilization and transport 
of stored glycogen. 

Though there is a continuous increase in (he glycogen 
content of the whole embryo upto the time of par¬ 
turition as in chick, rabbit, pig, cow and shcepi-, the 
results expressed as glycogen content per gram wet 
weight reveal an actual decline from stage 3rd upto stage 
6th, suggesting that the accumulation of glycogen In 
the embryonic tissues does not keep pace with tltc 
growth of the embryo during these stages. The in¬ 
crease in the glycogen content per gram wet weight of 
the embryonic tissues from 6th stage cm wards is 
suggestive of augmented synthetic potentialities of 
embryonic tissues. The hepatopaiici-cas has been shown 
to be the site of synthesis of glycogen in the scorpi<m 
B. fuhipes^^, Mathew^ working on the embryology 
of the scorpion H. scciber has shown that the hepato¬ 
pancreas appears in the embryos at a stage when the 
embryo is 6 to 6-5 mm. This stage nearly corresponds 
to the 6th stage of H. fulvipes. Appea,ranee of hcpalcw 
pancreas at this stage was noted in /-/. fnivipcs also 
(personal observation). Jn the light of the,sc facts, 
the actual synthesis and storage of glycogen withiii 
the embryonic tissues appear to be correlated with 
the development of hepatopancreas. From 6(h stage 
onwards it could be stated that the embryo relies either 
on its own reserves or the maternal sources for its 
carbohydrate requirements. Till this stage the carbo¬ 
hydrate requirements of the embryo are probably met 
by the maternal animal. 

The increase in glycogen contents during the lirst 
three stages may not mean any synthetic ability of the 
embryo. The increase might only imply dcpositii>n 
of the storage material, in the follicular tissue (from 
maternal sources) which constitutes a, significant 
proportion of the weight, when the entire follicle is 
taken to represent t.he embryo. 
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CENTRIFUGAL DISTORTION CONSTANTS AND 
THERMODYNAMIC FUNCTIONS OF C 0 H 4 O, 
C 2 D 4 O AND C 0 H 4 S 

The centrifugal distortion constants of ethylene oxide, 
ethylene oxide-r /4 and ethylene sulphide are evaluated 
for the first time using the relations given by Kivelson 
and Wilsont and Cyvin et al^ and presented in Table I. 
The centrifugal stretching coefficients Dj, D^, 

R 5 , R,j and which are the linear combinations of the 
7 elements are also calculated and given in Table 11. 

Table I 

Centrifugal Distortion constants in KHz 


elements 

C2H4O 


— 62-9021 

7 

^ yyyy 

— 12-0013 

7 

' 7 . 7 . 7 .Z 

—153-9810 

1 

' xyxy 

— 1-4276 

7 

' yzyz 

— 9-7603 

7 

'xxxx 

— 17655-8 

7 

' xxyy 

- 13-0950 

7 

' XX2Z 

35-1688 

7 

' xxyz 

— 0-0467 

7 

' yyzz 

— 24-8098 

7 

^yyyz 

— 0-0243 

7 

' zzyz 

0-0194 

"^xyzx 

10-5110 


C2D40 

C2H4S 

—46-8963 

-- 4-1657 

— 9-9166 

— 1-4650 

—59-3429 

—187-9680 

— 5-0326 

— 0-0860 

— 6-9583 

— 2-6048 

— 1081-7 

— 31-6780 

— 6-2150 

— 1-8535 

16-6080 

13-3144 

— 0-0900 

— 0-0485 

—15-4949 

— 2-9902 

— 0-0234 

— 0-0408 

0-0226 

— 0-3288 

1-3571 

0-0092 


Table II 

Centrifugal stretching coefficients in KHz 
Coefficient C2H4O C2D4O C2H4S 



8-0191 

Dk 

—8783-7 

Dj. 

8814-2 

Rr, 

—2200-4 

R» 

—0-6719 


3-1813 


6-3437 0-6545 

—522-87 33-0862 

531-36 13-2513 

—131-18 — 2-5307 
—0-3789 — 0-0247 
2-3112 0-1688 


In general, the magnitudes of the centrifugal distor¬ 
tion constants appear to decrease as the molecular 
weight increases. Since all the molecules under study 
are asymmetric rotors, all the six centrifugal stretch¬ 


ing coefficients exist. Dj is positive for all the mole¬ 
cules. This indicates that the centrifugal forces about 
any given axis will always tend to increase the moment 
of inertia about that axis which in turn decreases the 
effective rotational constant, it is observed that the 
centrifugal stretching coefficients are very sensitive 
to the mass of the molecules and that their magnitudes 
decrease rapidly as the mass of the molecules increases. 

The values of the centrifugal distortion constants 
can be used for the microwave spectral analysis of 
these molecules. The experimental values of the 
centrifugal distortion constants are often used as 
additional information for accurate determination 
of the force field of a molecule. But, in the present 
case, such values are not available. However, since 
the force field used fairly reproduces the observed 
vibrational frequencies, the present values of the 
centrifugal distortion constants could be treated as 
sufficiently accurate. 

The thermodynamic functions of the isotopic mole¬ 
cules, C 2 H 4 O and C 2 D 4 O are calculated after making 
corrections for anharmonicity and non-rigidity of the 
molecules. The thermodynamic functions of the 
other molecule, C 2 H 4 S are calculated assuming a rigid 
rotor harmonic oscillator approximation. The values 
of these functions are given in Tables III, IV and V 
respectively. 

Table III 

Thermodynamic functions of C2H4O in cal. deg~^ 
mole~i 


Temperature 

"K 

Heat 

content 

Free 

energy 

Entropy 

Heat 

capacity 

100 

7-96 

41-04 

. 48-99 

7-95 

200 

8-09 

46-57 

54-66 

8-83 

273-2 

8-53 

49-15 

57-68 

10-82 

298-15 

8-74 

49-90 

58-64 

11-61 

300 

8-77 

49-96 

58-73 

11-70 

400 

9-96 

52-64 

62-59 

15-23 

500 

11-33 

55-00 

66-33 

18-37 

600 

12-73 

57-19 

69-92 

20-94 

700 

14-04 

59-31 

73-35 

23-09 

800 

15-28 

61-19 

76-47 

24-86 

900 ' 

16-45 

63-07 

79-52 

26-39 

1000 

17-52 

64-87 

82-39 

27-70 
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Table IV 



ON THE D in - X TRANSITION OF SnO 

Thennodynumic functions of C 2 D 4 O in 

cal. deg-'^ 

Introduction 



mole~^ 



While working on D transition of SnO^ 






it was noticed by us that some of the results of Dube 

Temperature 

Heat 

Free 

Entropy Heat 

and Rai^, who have worked on this transition recently. 

°K 

content 

energy 


capacity 

were erroneous. The corrected results with R. K. R. 






potentials have been reported in a detailed paper to 






be published elsewhere. The present work is just 

100 

7-96 

41-93 

49-88 

8-01 

a follow up of the same work using another approxi¬ 

200 

8-43 

47 -53 

55-72 

9-53 

mate method. 

273-2 

9-18 

50-43 

59-41 

12-90 

Recently Herman et ciL- have proposed a new method 

298-15 

9-52 

50-90 

60-42 

13-94 

of calculating vibrational wave functions for diatomic 

300 

9-57 

51-20 

60-65 

1404 

molecules. We have employed this method to evaluate 

400 

11-20 

54-31 

65-50 

18-04 

wave functions for some vibrational states involved 

500 

12-90 

56-75 

69-65 

21-30 

in the D ^0 — X ^27 transition of SnO. Franck- 

600 

14-51 

59-24 

73-75 

23-94 

Condon factors (FCFs) have then been computed 

700 

16-03 

61-60 

77-64 

26-59 

and their results compared with our corresponding 

800 

17-40 

63-84 

81-24 

27-84 

RKR results reported elsewhere. 

900 

18-65 

65-96 

84-61 

29-28 

Method of Herman et al .2 

1000 

19-77 

67-53 

87-29 

30-44 







By an iteration process Herman etal.^ solve the 






Schrodinger equation 


Table V 



dill/ 

Thermodynamic functions of C 2 H 4 S in 

cal. deg-"^ 

+ {[E - V (a-)]/B;; V/, (.V) = 0 (I) 



mole-^ 





.. — 


.. 


Here 

Temperature 

Heat 

Free 

Entropy Heat 



content 

energy 


capacity 







r ~ internuclear separation, 

100 

7-95 

43-78 

51-73 

7-99 

r^. — equilibrium internuclear separation, 

200 

8-29 

49-35 

57-64 

9-73 

Bg “ equilibriuni rotational constant, 

273-2 

9-00 

52-03 

61-03 

12-30 

E vibrational eigen energy. 

298-15 

9-28 

52-54 

61-92 

13-22 


300 

9-34 

52-89 

62-23 

13-32 

Equation (1) is solved by making the following trans¬ 

400 

10-80 

55N1 

66-57 

16-95 

formations : 

500 

12-35 

58-35 

70-69 

19-93 

CD 

600 

13-80 

60-73 

74-53 

22-26 

if/Q (.v) = exp - -J- { / y {x') dx'} ( 2 ) 

700 

15-16 

62-96 

78-13 

24-19 

0 

800 

16-39 

65-07 

81-46 

25-77 

is the Lin normalized wave function of the ground 

900 

17-51 

67-06 

84-57 

27-15 

state u — 0 

1000 

18-52 

68-93 

87-45 

28-31 

W. (3) 






The functions yCx) and (a*) themselves, m turn, 

Department of Physics, 

R. Ramasamy. 


satisfy the equations: 

PSG College of Arts and 

K. G. Srinivasacharya. 

ridyix)! 4^ 

Science, 





_ [V(.v) Ej=:0 (4) 

Coimbatore 641 014, 




L “A J 

Tamil Nadu, December 22, 1977, 



and 






d^g« , -.dgAx) , E- - E(, _ _ 

1. Kivelson, 

D. and Wilson, E. 

B. (Jr.), 

J. Clieni. 

“ + “i;—(-'•) =- 0. (5) 

Phys., 1952, 20, 1575 and 1953, 21, 

1229. 


2. Cyvin, S. 

J, Cyvin, B. N. 

and Hagen, G., 

Power-series solutions to equations (4) and (5) have 

Z. Natureforsch., 

1968, 23a, 

1649. 


been found by Herman et al ; these have been tabu¬ 


— 

— 



lated by Herman ern/A 
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i ABLE I 

X transition of SnO using Iteration met hod 


Bip.d 


Franck-Condon factors 


r-centroids 

Varshni s 
potential 

RKR 

poteniiais 

Rydberg 

potential 

Varshni’s 

potential 

RKR 

potentials 

Rydberg 

potential 

f. 0 

G*:255 

0-1328 

C-1346 

1-8891 

1-8876 

1 '8cS62 

b 1 

G-2"48 

0-2680 

0-2577 

1-9093 

1-9221 

!*9|93 

n “» 

(;-2754 

0-2726 

0-2623 

1-9579 

1-9553 

1 - 9963 

0. 3 

G-IS72 

0-1826 

0-1739 

1-9888 

1-9876 

1-9871 

0. 4 

0-087! 

0-0863 

0-0942 

2-0222 

2-0215 

1-9473 

0, 5 

0-0292 

0-0221 

0-0379 

2-0592 

2-0807 

2-0458 

* f. i 

0-2459 

C-2602 

0-2765 

1-8648 

1-8633 

1-8614 

] : 

0-15SO 

0-1516 

0-1340 

1-9020 

1-8623 

1-9(K]6 

I 3 

0-0992 

0-0868 

0-0657 

1-9664 

1-9642 

1-9591 

4,4 

0-20:6 

0-1866 

0-1600 

1-9919 

1-9945 

2*0987 

I 5 

0-1723 

0-i8C4 

0-1626 

2-0314 

2-0207 

2-0182 

2, 0 

0-2537 

0-2625 

0-2766 

1-8427 

1-8384 

1-8.352 


0-12S1 

0-1230 

0-1233 

1-9075 

1-9078 

1-9062 

2. 3 

0-0939 

0-0944 

0-0898 

1-9419 

1-9358 

1-9572 

2, 5 

0-0821 

0-0650 

0-0469 

2-0103 

2-0010 

1-9929 


Results and Discussion 

In fhe present work we ha\e employed two poten¬ 
tials deiined by ihe following relations: 

V u-i - - D [i - a ir - r^)j l (6) 

(Rydberg potential) 

Mr) - D [I - ( 7 ) 

(Varshni’s potential)^ 

\ibranona! wa\e tunctions have been computed 
tor the following vibarational states: 

D ^11 state: r = 0 I 2 

X state; r = 0 1 2 3 4 5 

Lsi!ag these wa\e functions FCFs ha\e been deter- 
mmed. These are tabulated in Table I. In the same 
laole are listed our RKR results for comparison. 

Electron transition moment variation and the 
enecti.e vibrational temperature on RKR potentials 
ha\e been evaluated and reported by us earlier. We 
give here these results for comparison with the ones 
determined b> Rydberg potential using the iteration 
method proposed bv Herman etald. 

R, Ir j constant X ~ 1 -022 r — 0-261 

with RKR potentials 

and 

T = 1919 k 

Rt S'-) = constant X [1 - l -034r - 0-266 ,- 2 ] 

with Rydberg potential 


T = 1740'^ k ; 

Taking RKR FCFs as standard results, if one 
compares the other two sets of results it is clear (hat 
Rydberg potential has yielded better FCFs (ban the 
other potential porposed by Varshnih It is, there¬ 
fore, only the Rydberg FCFs that have been employed 
to obtain Rg(/’) variation for comparison with the 
corresponding RKR result. It is also seen that the 
two expressions for R^irf the one on RKR I’Civs 
and the other on Rydberg FCFs compare favourably 
with each other. Thus we have found in the present 
work that Rydberg potential is almost as good as 
RKR potentials at least at low vibrational ciuaivliim 
numbers. 


Department of Physics, 
Karnatak University, 
Dharwad-580 003, 
Februaiy 10, 1978. 


D. C. Paiil. 

V. M. Korwak. 


1- Dube. P. S. and Rai, D. K., J. Phys. B, 1970, 
4, 579. 

1. Herman, R. M., Tipping, R. H. and Short, 
S., J. Chem. Phys. (U.S.A.), J970, 53, 595. 

J- Varshni Yafendra Pal, Bey. Mod. Phvs., 1957, 
29, 665. 
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i;i Fl'XT OF SOLVENT ON THE POLARIZATION 
OF FLUORESCENCE OF ACRIDINE ORANGE 

Tilt-; polarization of nuorescence of most of the dye 
st>l Lit ions have been found to depend upon several 
factors, viz., viscosity of the solvent', migration of 
the excited state from the originally excited molecule 
to a neighbouring molecule-, shape and size of the 
lluoi'cscenl molcculc-\ temperature, etc. Perrin’s 
formula' giving a correlation between polarization 
and viscosity is not able to explain the eflect of solvent 
on the polarization of fluorescence completely parti¬ 
cularly when the viscosity is low. The present note 
deals with the observed variation in the fluorescence 
polarization in terms of the dipole-dipole interaction. 

The polarization of duorescence of acridine-orange 
{cancel 10 g/cc) has been measured at room 
temperature ('-^30'‘C) with an Amino Bowman 
spcctrophotonuorometer. For solution in each solvent, 
the excitation and emission peaks were located and 
them polarization was calculated using the method 
of Azumi*^, The elTcct of background and scattered 
light for each solvent was measured by uing pure 
solvent in the cuevette. The contribution of this 
elfcct to the intensity of fluorescence was found to be 
less than 0-5%. The observed fluorescence intensity 
was accordingly corrected. The results obtained 
for polarization along with peak excitation and emission 
wavelengths arc given in Table 1. The Table also 
includes the values of dipole moment and viscosity 
which arc taken from standard TablesS^^. 


It is, therefore, likely that the obser\ed variation in 
polarization is due to the dipole moment of the soheni. 
From the Table it is obvious that percentage polarization 
increases as the dipole moment increases. The effect 
can be explained as follows : 

During the shon interval of time in which the absorp¬ 
tion of the excitation energy takes place, the dipole 
moment of the solute molecule under the influence of 
dipole-dipole interaction in the solvent cage of the 
surrounding solvent molecule remains unchanged. 
But the solute molecule gets enough time before a 
radiative transition takes place to reorient itself in the 
cage to get a new' equilibrium state and this causes 
fluorescence depolarization. The Brownian rotation 
tends to destroy this equilibrium orientation and causes 
further depolarization. But the Brownian rotation 
is opposed by the dipole-dipole interaction between 
solvent-solute molecules w^hich for a given solute depends 
on the dipole moment of the solvent. Thus this inter¬ 
action tries to reduce the depolarization caused by 
the Brownian rotation. Therefore, the polarization 
is expected to be higher in a solvent with higher dipole 
movement. In the case of formamide and /z-butanol, 
the viscosities are almost of the same order, percentage 
polarization is found to be higher in a solvent of higher 
dipole moment (formamide). Similarly for water 
and ethanol, ethanol and acetic anhydride, acetic 
anhydride and water, the percentage polarization is 
observed to be higher with increase of dipole moment. 
However, if the dipole-dipole interaction adds to the 


Rcsiflf.s Table I 


Solvent 

Dipole 

moment 

Viscosity 
y) (CP) 

(nm) 

Ac,„ (nm) 

0/ p 

Formamide 

3-25 

3-307 

486 

520 

3-3 

Water 

2-3 

1-002 

490 

520 

3-2 

Acetic anhydride 

2-80 

0-900 

486 

574 

2-5 

Ethanol 

1-70 

1-197 

482 

512 

2-1 

^/-Bulanol 

1-67 

2-900 

482 

510 

2-2 

Methanol 

1-65 

0-594 

482 

512 

2-1 


Discussion 

From the above Table it is seen that the observed 
variation in polarization cannot be accounted for as 
viscosity effect alone because a plot of 1/P and IJy] 
(perrin plot) is not linear. Also as the concentration 
is low, the electromagnetic coupling of neighbouring 
molecules and its effect on depolarization due to energy 
tnigralion is small. In any case, the concentration is the 
same in all the solvents and hence the variation in polari¬ 
zation cannot be explained only by energy migration. 


Brownian rotation, the depolarization will further 
increase causing the percentage polarization to decrease 
with increasing dipole moment. 

The authors are thankful to Prof. S. N. Biswas, 
Professor and Head of the Physics Depanment, Delhi 
University, for providing facilities to carr\' out the 
experimental w^ork. One of us (MLP) gratefully 
acknowledges the financial assistance of the University 
Grants Commission. 
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THE CRYSTAL STRUCTLRE OF 
MONOaDIPATO TETRAAQUO nickel (11) 

The title compound Ni (C6Hs04), 4 H 2 O was studied 
in this laboraiori,.' to investigate hydrogen bonding 
in crvstaliipe solids as also to study the oxygen ligands 
around the metal. 

Synthesis — Tht compound was prepared by the 
reaction of stoichiometric amounts of adipic acid and 
nickei carbonate and crystals were grown out of 
uater solution. The crystals were thin elongated 
and piatefike in appearance. 

Cn- hi! Monoclinic with £2 = 11 • 70, 6 = 

^.^ 4.75 4 . jS = 99' 19', space group Vlila, 
D - 1 -0 g cc, ==1-71 g'cc, Z = 2. Reflections 
^^ere collected using single crystal Weissenberg 
pho: esraphy. The intensities were estimated visually 
and the data processed applying usual corrections. 
The relative intensities were brought to approximate 
absciute scale by statistical method. 

Structure determination and comments —^The struc- 
:are is solved by the heavy atom technique. The metal 
atoms occupy special positions of centres of symmetry. 
The acid residues also occupy centres of symmetry. 
The water molecules are in general position. 

A view of the crvstal structure down [001] is 
sh^mn in Fig. 1 . In the crystal there is a six-fold 
co-ordination around nickel with distances ranging 
fDjm 2-06 to 2'11 A (shown by dotted lines). The 
'>!’'uciure is held together by ionic linkages and hydrogen 
bonds provided by the water molecules (shown by 
dashes and dots in the figure). The hydrogen bonds 
range from 2-65 to 2*96 A. Chains of adipate anions 
arc linked uu water molecules parallel to [100]. 



Further work is in progress to locale ihe hydrogen 
atoms and to refine the positional and ihcrmal para¬ 
meters. 

Department of Physics, M. P. Gupta. 

Ranchi University, B. N. Sama. 

Ranchi 834 008. 

April 17, 1978. 


FORMATION CONSTANTS AND 
THERMODYNAMIC PARAMETERS OF 
SOME POLY-HYDROXY PHENOLS 
Experimental 

All the chemicals used were of Analar quality. Poly- 
metron model CL—41 pH-nieter w'as used for pH- 
metric titrations. pH-metric titrations of free per¬ 
chloric acid and perchloric acid with ligands, in 
aqueous medium, were carried out against standard 
caustic soda solution while maintaining the ionic 
strength at 0-1 M (sodium perchlorate). 

Results and Discussion 

The ^Irving-Rossotti method^ was used for calcu¬ 
lating values and the protonation constants log Kd" 
and log K 2 ”' by half-integral method, as suggested by 
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Table I 


Ligand Icmp. Linear plot method Half integral method Point-wise calculation Average value 

■’C 




log Ki" 

log Kt" 

log Ki» 

log 

logK,"' 

log 

logKi« 

10gK2« 

Kcsorciiivd 

30 

9*75 

8*57 

9*75 

8-57 

9-83 

8-52 

9-78 

8-55 


40 

9-25 

8*22 

9*25 

8-23 

9-19 

8-23 

9-23 

8-23 

( alochol 

30 

10*23 

8*72 

1010 

8-70 

10-21 

8‘60 

10-18 

8-67 


40 

9*50 

8*20 

9*52 

8-20 

9-59 

8-25 

9-54 

8-21 

! ly^h'oquinoiiw 

30 

10*14 

9*22 

10-10 

9-28 

10-21 

9-44 

10-15 

9-5i 


40 

9*68 

8-93 

9-69 

8-80 

9-65 

9-01 

9-67 

8-91 

Pyrogriliol 

30 

9-45 

8*25 

9-45 

8-19 

9-45 

8-19 

9-45 

8-21 


40 

9*00 

7-85 

9-00 

7-88 

9-11 

7-88 

9-03 

7-87 

Phloroglucinol 

30 

S-37 

8-03 

8-48 

7-91 

8-37 

8-03 

8-44 

7-96 


40 

^ n 

0*10 

7*52 

8-18 

7-49 

8-00 

7-54 

8-12 

7-52 


Bjcrrum-. Attempt has also been made to calculate 
(hese values using the following formulae: 

/) KL pM -1- log- 

and 

- '‘A 

The values so obtained are recorded in Table I 
under the heading point-wise calculation. Similaily 
log Ki" and log arc obtained by plotting a graph 
between nil v.v. log/7J I 'K and pH log/L - 1/ 
2 respeelively (bigs. 2 and 3). The intercept 

on pi 1-axis has given the values for logK," and log 
K. 1 ," whieli aio also recorded in Table 1 under the 
heading linear plot method. The perusal of Table I 
shows that these values are in good agreement. 



Fig. 1. Formation curves. O —Pyrost*!'®'^ 

A—Phlorogtdcincl; • —Resorcinol; A-Catechol; 
□ —Hydro quinope, 


The values of protonation constants (log 
were also obtained by half integral method making 
use of formation curves (Fig. 1). The values of 
pHat/7^ = 0-5 and«.\= 1*5 give the values of log 
and log respectively. Figure 1 shows the 
formation curves and Figs. 2 and 3 linear plot at 

30^ C. Similar curves were obtained at 40’ C. The 

results of log are recorded in Table I. 

The perusal of Table I shows the general order 
of protonation constants as follows: 

Hydroquinone catechol > resorcinol > 
pyrogallol > phloroglucinol. 
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Table II 

Resorcinol Hydroquinone Pyrogallol Phloroglucinoi 


30 

A Fi Kcal. per mole 

—13-64 


A F 2 Kcal. per mole 

—11-93 

40 

A Fi Kcal. per mole 

—13-30 


A F 2 Kcal. per mole 

-11-86 

30 

A Si e.u. 

-31-12 


A S 2 e.u. 

—45-87 

40 

A Si e.u. 

—31-22 


A S 2 e.u. 

—46-66 


A Hi Kcal per mole 

—23-07 


A H 2 Kcal. per mole 

—13-32 


-1416 -1318 

-12-99 —11-46 

-13-93 —13-01 

.12.84 —11-34 

-20-46 —14-13 

-11-06 —15-25 

-20-54 —14-22 

.1M9 —15-46 

-20-36 —17-46 

-16-34 —16-18 


- n -77 

14-20 

11-10 

12- 10 

11-83 

13-75 

-10-83 

11-83 

--02-44 

52-74 

—21-72 

24-36 

— 0-217 

49-29 

21-89 

24-44 

-12-51 

.29-18 

-17-68 

19-48 


The salues of free energ>' AF, enthalpy AH and 
eniropv AS have been determined applying the standard 
equations'*. The average values of AH, AS and AF 
are recorded in Table II. 



Fig. 3. Linear Ploi Method for log K 2 ^. 
2 —?} rogaliol: A —Phloroglucinoi; 0 —Resorcinol; 
Catechol: Z—Hydroquinone. 


Authors thanks are due to the Principal and the 
Head of the Chemistr\- Department of Government 
College, Khargone, for providing facilities. 
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Indore University, Indore (M.P.), 

Government College, A. K. Das.* 
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POLAROGRAPHIC STUDY OP PALLADIUM/ 
AMINO-ACID COMPLEXES 

Introduction 

The electrochemistry of the halocompicxcs of piilla- 
diumt’ 2^ its ammine*'^ and pyridine-^ complc.Kcs have 
been well investigated. The present papci* deals with 
the study of the palladium comple.xcs of three timino 
acids, namely glycine, valine and glutamic acid. 
The effects of pH, concentration of the ligand, reversi¬ 
bility, etc., have been examined critically. The number 
of electrons involved in the reduction of the complexes 
has been fixed by coulometry as 2-J and the polaro- 
graphic curves (though irreversible) 1 avc been found 
to be of analytical use in the pH range of 4-5-7 for 
estimating Pd upto 250 ppm. 

Reagents 

The ligand stock solutions of glycine, valine and 
glutamic acid were prepared in 0-1 M concentration 
from Analar chemicals. Other solutions were prepared 
by standard methods employing A.R. chemicals. Brit¬ 
ton Robinson buffers^ were employed for pH control. 
A pen recording polarograph (P03) was used in this 
work. Capillary characteristics were m == 2-71 mg/sec., 
and r = 3-74 sec. 

For the polarographic estimations, the final concen¬ 
tration of metal was about 10-4 m and the ligand 
concentration was always kept about 100 times that 
of metal to ensure complete complexation. The 
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coiKCntrnlion of maximum suppressor was 0-01% 
while thal ol‘ the supporting electrolyte (KCl) was 0*1 M. 

Hi'haviouy of (.‘fu'(>i}iplc.\c(l Palkidium-chlovkle 

Prcvi(His workers’* have reported that the polaro- 
graphie behaviour of palladium group metals is 
vitiated by chemical reactions. Salts of this group 
are siitmlaueoiisly reduced to the black metal in con¬ 
tact with mercury (d.m.c.f and the resultant mercurous 
i(M\s give a polarographie wave with Ei -=-1-0• 06 V. 
'I'hat tlu‘s wave w'as due only to mercurous, was con- 
lirmed by us by running a polarogram with a solution 
of mercurous chloride (10 M), which gave an ana¬ 

logous wave with the same 

Pofaro^iivupiuc Behaviour of the PallatUum-Amino acid 
C'onipicxcs 

Wlien palladium is coniplexed with amino acid> 
the lyt shifts to a negative potential, and if thecomplexa- 
titm is complete, the interference due to chemical 
reaction docs not occur. 

An exploratory work was done to ascertain the con¬ 
centration at which complete complexalion occurred. 
Polaix^grains were recorded keeping the metal ion 
cimccntration constant (0*4 x 10~4]vi), while ligand 
concentration was varied from 2 to 150 times that of 
metal at a constant pH --3-5. At lower concen¬ 
tration of ligand, two waves were observed, the first 
due to mercurous and the second due to complex 
j-cduction. The latter gradually grows at the expense 
of the former, which completely disappears at a ligand 
concentration of about one hundred times that of 
metal. 

Reversihitity 

I'igurc I shows the cITcct of variation of mercury 
reservt^ir height^ on the palladium-glycine wave at 
pH 5-5. U is .seen, that the current at the bottom 
of llic Wcive is almost independent of the mercury 
head, wlicrcas, at the linaiting region (y -= 1), it is 
practically directly proportional to \'h. Despite the 
reaction being irreversible, the was proportional 
to the concentrations, making the polarograms analyti¬ 
cally useful. 
fnfhicnce of pH 

Below pM 2, no complexalion occurred, as there 
was only the mercurous wave with Ei- -f0-06V. 
At pH .3*5 the polarographie wave due to the palla¬ 
dium glycine complex appeared at an Ei ^ ~ 0*265 V. 
As the pH was increased, the wave shifted to more 
negative potentials. Thus at pH 4*5, 5*5 and 6*5 the 
Ex is -- 0*300 V, -0-360V, - 0-40V, respectively. 
Above pH 7*5 no polarographie reduction of the 
complex is observed. 

Results 

In comparison with nickel, palladium is expect^ 
to have three species in solution depending on pH 





Fig. 1. Effect of variation .of mercury* reservoir 
height on the maximum current at various points on 
the reduction wave of the palladium-glycire complex 
at pH 5*5. Concentration of complex = 1 x 10“^ 
M. Height of reservoir varied between 25-55 cm. 


Curv'e 

1 

2 

3 

4 


(fda) 

1 

0*65 

0*32 

0*16 


(a) [Pd (Gl)ik (El = - 0*265 V, between pH 3*5 and 
4*5), (b). [Pd (GDiT (Ex = - 0*300 V, between pH 
4*5 and 7*5), and (c) [Pd" {G\h]- above pH 7*5. The 
absence of polarographie wave above pH 7*5 is due 
to the polarographically non-reducible anionic 
complex. 


Analyticed Applications 

The curve obtained between pH 4*5 and 7 is well- 
defined and is found to be of analytical use. A 
number of polarograms of known concentrations of 
palladium gave a linear graph when their ifs were 
plotted against the corresponding concentrations of 
the complex. 

Polarographie estimation of palladium through its 
amino acid complex can be considered a truly micro 
or semi-micro technique, the quantities handled being 
below 50 mg. This technique is suitable for the 
estimation of Pd present in hydrogenation catalysts 
and in dental and ornamental alloys. In alloys,^ it is 
generally found in association with gold, platinum, 
silver and sometimes with base metals like copper and 
zinc. Palladium has to be isolated from its associates 
by any suitable method^-^x The precipitation of Pd 
with 0-Hydroxyacetophenoxime^^ was ^ adopted ^ in 
this lab. This method was picked for its simplicity. 
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. . cxiraction and also due to the mini- 
nierferences of other ions. 

Table I 

Ti:e resulLs of estimations of palladium 


Constitueni 
meials 
Denial alloy 
(simulaiedj 

Concen¬ 

tration 

ppm 

Palladium Error 

found ppm 

poiarographi- 
cally after 
isolation 
ppm 

1. Platinum 

21*3 

21-1 -0-20 

Paliadium 

21-3 


Gold 

10-65 


Copper 

42-6 


Zinc 

10-65 


1. Platinum 

42-6 

10-55 -0-10 

Palladium 

10-65 


Gold 

21-3 


Copper 

10-65 


Zinc 

21-3 


. Platinum 

10-65 

85-50 -i-0-3 

Palladium 

85-2 


Gold 

42-6 


Copper 

42-6 


Zinc 

42-6 


. Platinum 

85-2 

42-80 -LO-20 

Palladium 

42-6 


Gold 

21-3 


Copper 

21 -3 


Zinc 

10-65 


a^laiinum 

10-65 


Palladium 

10-65 

10-80 -fO'15 

Gold 

10-65 


Copper 

42-6 


Zinc 

42-6 


Platinum 

85-2 


Palladium 

170-4 

169-8 -0-6 

Gold 

42-6 

Copper 

10-65 


Zi.nc 

10-65 


Platinum 

10-65 


Palladium 

181-05 

179-55 -loO 

Gold 

85-2 

Copper 

85-2 


Zinc 

42-6 



Plaiinum, palladium" g^d! copper °and^ 

Mng the composition of ^ dental alloy. ^The S' 
h um was isolated from the mixture L th7 

chcted through a No 3 Sintered crucihi: aS siS 



Fig. 2. Variation of El [of (he palladium-amino 
acid complexes t with pH. I palladium-glycine 
complex. 2palladiiim-valinc complex. 3 pnlla- 
dium-glutamic acid complex. 

Polarographic Conditions : 

Concentration of mclal 1 10 

Concentration of ligand I 10 2 ivj 
Concentration of supporting electrolyte (KC’l) 
= 0-lM. 

^hPPi'c.s.sor (golalin) 

U’ ul/f). 


with hot water. The prccipilate in the sinier was 
dissolved in the mininuim amount of at|ua-regia ami 
u.c so.ution heated on a walcr-balh for half an hour 
to decompo.se the organic ligand. The solution 
thus prepared was mixed with the complcxing amino 

'fhximum supprc.s,sor, 

estimations are given in Table l. 
r r 1 !“" and interest in thi.s work 

U.G^c Sl^ a 

Research Assistant, ,> ,, „ 

Department of Analytical Chemistry, ' ''>'t'‘" ina. 
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SKLKNIUM DIOXIDE OXIDATION OF 
SAUSSUREALACTONE 

In ccMitinuation of our sUidies on the selenium dioxide 
oxidation of scsquitcrpcnic lactones^we now 
rcpcul tuir results on the selenium dioxide oxidation of 
saussurcalactone. 

Saussurealactonc (I), obtainable from dihydro¬ 
cost unolidc (11) by thermal (Cope’s) rearrangement3 
possesses two double bonds of which, only the one 
at C,\ C 4 , has methyl and methine groups in the allylic 
positions. The other double bond, however, does 
not have any such oxidisable groups in the allylic 
positions. When (1) is .subjected to selenium dioxide 
oxidation (relluxing benzene, 20 h), a mixture containing 
live compounds (TLC.') was obtained. Of these, three 
cornpi>unds have been isolated pure (TLC), by 
cinematography, followed by crystallisation. 

'T'hc least ixilar of those, the major product of the 
reaction {30'’„) has been i denlified as the conjugated 
aldchydolactonc (111), Cj^,^H 2 o 0 .n 1VI‘ 248, m.p. 150-2° 
Iben/enc 1 10",', hexane); (cx)i, -h 40" (c, 0-5; CHCI 3 ) 
(770 (y-lactonc), 1681, 2778 (,,:C-0) 1639, 
1621, 900 (conj. and non-conj. ^C—CHa); NMR 
(CTX’l.d : «‘97 (3H, .s, Cu-CHO ; 8-8 (3H, d, 

J 6 Hz, Cii CH 3 ); 7*0 (IH, d, J = 12 Hz, C5- 
allylic proton); 5-2 (2H, m, C 2 olefinic protons); 

5- 74 (IH, t, J -- 12 Hz, C proton); 4-44 (IH, m, 

Ch-olcfinic proton); 3*75 (2H, s, conj. Cs-olefinic 

protons) and 0-52 (IH, s, aldehydo proton). UV 
218/n/f, X, '8000; 2:4 DNP C 2 iH 240 «N 4 , m.p. 
190 2 ’. 

Sodium borohydridc reduction of (HI) gave the 
corresponding hydroxylactone (IV), CisHaaOs (low 
melting solid m.p. < (40"); (oOr> "1“ 44° (c, 2*2, CHCI 3 ), 
P5037; IR, 3650 (OH), J776 (y-lactone), 1639, 
892 {:::C--CH 2 ); NMR (CCI 4 ): 8*92 (3H, s, C 10 -CH 3 ); 

6- 14 (2H, s, -CH 2 OH at C 4 ); 5*93 (IH, t, J = 10 Hz, 
Ce-proton); 6*67 (IH, d, J = 10 Hz, Cs-olefinic 
proton); 5*14 (4H, m, olefinic protons at C 2 and C 3 ); 
4-27 (IH, m, Ci-olefinic proton) and at 7*4 exchangable 
with D 2 O (IH, hydroxyl proton). On acetylation, 
|t\ctone (IV) gave a liquid acetate lactone (V), CJ 7 H 24 O 4 


v/ith the following spectral properties. IR, 1770 
(y-iactone), 1739, 1235 (acetate) 1639, 895 i^C -CHd: 
NMR (CCI 4 ): 8*78, 8*92 ( 6 H, Ci,- and Cn-CHsl; 
7*97 (3H, s, acetate methyl at C4); 6*44 (IH, d, J 
15 Hz, Cs-olehnic proton); 6*0 (IH, t, J-- 12 Hz, 

C, proton); 5*58 (2H, s, -CH2 at C4); 5*0 { 4 H, 

j 

6-COCH3 

m, C 2 and C 3 olefinic protons), 4*24 (IH, m, 
Ci-olefinic proton). 

The lactone (IV) could also be isolated from the 
tail fractions of chromatography (identified by IR 
NMR, TLC and (oc)^ A-42'^ (c, 1*2; CHCb); 

+ 1*5034). The identity was further confirmed by 
converting it into acetate (V) and comparing the 
spectral properties. 

From the middle fractions of chromatography a 
crystalline dialdehydo lactone, C 15 H 1 SO 4 , M- 262, 
m.p. 200-2° (benzene — 30% hexane) has been isolated 
though in very low yields (< 1 %), which has been 
assigned structure (VI) on the basis of spectral data: 
IR 1776 (y-lactone), 1681, 2786 (aldehyde), 1621 

(conj. 2 C=CC) ; NMRCCDCb): 8*81 (sk, d, J = 
7*2 Hz, C 11 -CH 3 ); 4*73 (IH, t, J = 10*8 C.-protonj; 
3*47 (IH, t, J = 7'8Hz, Ci-olefinic poton); 3*87 
(IH, d, J = 10Hz, C 5 -olefinic proton) and at 0*53- 
0*17 (2H, aldehydo protons); UV 225 mfi, 
20,000; 2: 4DNP C 27 H 26 O 1 CNS,'* m.p. 207'. 
The above spectral data indicated that compound 
(V!) contains two aldehydo groups, probably both 
of which are conjugated. The possibility of any 
conjugation between the double bonds \\as eliminated, 
from the fact, that the dihydroxylactone (VH), obtained 
by sodium-borohydride reduction of (VI) shows in its 
UV spectrum only the end absorption for isolated 
trisubstituted double bonds (€ 205 , 3000). The NMR 
spectrum of (VI) indicated the presence of only one 
secondary methyl, viz., one at Cn. It therefore appeared 
that the two CH 3 groups (C 4 and Ciq) of I are involved 
in allylic oxidation and must have been converted into 
the aldehydo groups. This, however, is not possible 
for a compound like (I), as such, without undergoing 
rearrangement. The appearance of the triplet for 
the Cg-proton in the NMR spectrum of VI, clearly 
suggested that there must be one proton on each side 
of Cg-which is available for coupling, viz., at C- and Cy. 
The Cg-proton in the spectra of compounds like I, 
III, IV appeared as triplets at 5*9, 5*74 and 6*0 res¬ 
pectively and even in compounds such as VIII and IX- 
where the Cg-proton is allylic to the double bond at 
C4-C5, it is observed at 5-55 and 5*52 respectively. 
The significant down field shift of the Cg-proton from 
the normal value of 5*8 to 6 -Or to 4-73 t, suggests 
that it is in a different environment and such a dowu- 
field shift is possible only when it is allylic to a conju¬ 
gated double bond as in (VI). Structure (VI) satis- 
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* ... .r. ..x^'a-Ts me .spiining patterns of Ci and C 5 
^ from these considerations it appeared that 
•he heetc'r.e possessed germacrane skeleton. 

I: is k.-ov.n^ that uhen lactone (1) is heated at 230" 

. 10 for 3 minutes in nitrogen atmosphere a repio- 

iueibie mixture containing (I) and (II) m the ratio 
:: 1 results, indicating that the conversion of a) to 
ill I is a re\ersible reaction. Lactone (HI), similarly, 
capable of undergoing such a conversion to (X). 
Ai tempe.miures of refluxing benzene, such a conver¬ 
sion may be proceeding only at a very slow rate, to 
gi\e ultimately lactone (VI), though in quite low yields. 



E , « - -C-C ; R, —CH3 

H 

El R • «-C-M 

• J 

o 

That the lactone fill) is an intermediate in the 
formation of (Vi) was demonstrated as follows. 
Lactone illl) was subjected to selenium dioxide oxida¬ 
tion, using two different solvents ( 1 ) benzene and ( 2 ) 
dioxan. In the case of reaction in benzene (20 hrs), 
iM) was obtained in low yields, while in the case of 
reaction is dioxan, (VI) was obtained in about 50% 
yield iS h.i. 

As reponed^ earlier, germacronolides such as (II), 
when treated with selenium dioxide in benzene at 
room temperature, undergo double bond migration, 
the Ct-:o double bond shifting 10 Cg-Cio position, to 
gi\e the rearranged lactone (VIII). So under the 
conditions of the reaction employed, lactone (X) 
formed from (HT) by reversible thermal (Cope’s) re¬ 
arrangement, is capable of undergoing a similar re¬ 
arrangement to give (XI), which ultimately may get 
oxidised to give lactone (XH). The spectral data, 
reported for the dialdehydolactone, can also be satis¬ 
factorily explained by the alternative structure (XII). 


The possibilily of slrucliire (XII) for Ibe ili;iklebydo- 
lactone therefore ainnol he ruled out eoiupletely. 
The exact .slruclurc of die dialdehyilolaeloiie needs 
further confirmation. 


National Chemical Laboratory, 
Poona 411 008, 

January IL 1978. 


IL M. Mvni. 

S. V. lilRlMVilt. 
CL IL KtiiKARNf. 


*TR V in cm.' and NMR dicmical shifts in 

T scale with TMS internal rclcrcnce. 
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A NOVEL SPRAY REAGENT FOR PLANT 
PIGMENTS 

The present investigation was carried out wilh a view 
to finding some new spray reagents (or deleting the 
presence of hydroxyl groups adjacent (0 carbonyl 
groups in the quinones and (lavoncs. J'his was achieved 
by paper chromatographic proccdiii'cs involving the 
use of butanol : acetic acid : water (4 : I : .'i v/v) as 
solvent and phosphomolybdic acid(0’5g) and inono- 
chloroacetic acid (0-5g) in water (25 ml) as spray reagent 
when the plant pigments were present in amounts ol 
at least 5 /bt-g each. 

This reagent has shown belter results on comparing 
with the following popular spray reagents’ ’ viz., 
ammonia vapours, p-toluenc sulphonic acid, iodine 
vapours, methanolic sulphuric acid, mcthanolic 
aluminium chloride, 25% aqueous lead acetate 
basic, 5% aqueous sodium carbonate, l‘’f, mclhano- 
lic sodium hydroxide solution. Only aimnonia 
vapours, aqueous sodium carbonate and mcthanolic 
sodium hydroxide were found almost ctpial in per¬ 
formance in comparison to that of phosphcnnolybdic 
acid and chloroacetic acid (1 : 1). The new reagent 
is specific for the detection of hydroxyl groups tidja” 
cent to carbonyl groups in quinones, flavoncs and 
their O-glycosides even at a concentration of 5 /^g. The 
pigments having no hydroxyl groups adjacent to carbonyl 
groups and completely methylated flavonoids do not 
give colour reaction with the reagent. Interestingly 
it has been observed that 3', 4', 5, 7 -telra-O-mcthyl 
quercetin does not give colour I'caction with the reagent 
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ill spile of the fact that it contains a hydroxyl group 
iU adjacent to carbonyl group. 

I'he values, colour with the spray reagent and 
colon in ihc UV light are given in Table 1. 

Table 1 


Colour Fluore- 
S Libs lance observed scence 

in UV 
light 


2~hydroxy I :4 NapMha- 


quinonc 

0-84 

LY 

BL 

C'hrysophanol 

0-76 

LY 

LB 

1;mod in 

0*64 

LY 

LB 

Mono-niclhyl ether of 

Phy scion 

Oil 

P 

P 

P h y sc ion 1 -O-a ra b i n 0 
gUicosidc 

0-68 

P 

P 

Taxifoline 

0-78 

Y 

LB 

Til X i fo 1 i n e gal a c 1 osid c 

0*73 

Y 

LB 

5, 7 dihydroxy Havanonc 

0-57 

Y 

LB 

Kacmpfcrol 

0-83 

Y 

LB 

Quercetin 

0-78 

Y 

DB 

Rhamnctiii 

0-80 

Y 

DB 

5, 7 di hydroxy (lavonc 

0-67 

LY 

LY 

5, 3' di hydroxy 7, 4' 
Uimelhoxy llavonol 

0*52 

LY 

LB 

5, 1\ 4' tri hydroxy 3, 6, 3' 
Irimclhoxy Havonol 

0-61 

LY 

LY 

5, 7 di hydroxy 4' mclhoxy 
flavoiic 

0-50 

Y 

LB 

5 hydroxy 7, 3', 4' Iri¬ 
mclhoxy llavonc 

0-43 

Y 

LB 

7 hydroxy Havonc 

0-00 

— 

BL 

Avicularin 

0-70 

y 

LB 

Qucrcilrin 

0-82 

Y 

LB 

Rutin 

0-56 

Y 

LB 

Penta methyl quercetin 

0-71 


BL 

y, 4', 5 , 7 tertra methoxy 
quercetin 

0-88 

_ 

BL 

5 hydroxy 1\ 3', 4' tri- 
meihoxy llavonol 

0-38 

LY 

LY 


LY light yellow; LB light brown; DB = dark 
brown; BL bluish; P ~ pink. 

The authors are thankful to Dr. Jagdamba Singh, 
University of Allahabad, who kindly supplied the 
authentic samples of some of the compounds reported 
in this paper. 
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SYNTHESIS AND STRUCTURAL STUDIES OF 
MALONYLAND SUCCINYL DIHYDRAZIDE 

COMPLEXES OF SOME FIRST ROW 
TRANSITION METAL IONS 

Although there are a few papers^*- on the synthesis 
and structural studies of transition metal complexes 
of malonyl dihydrazide (MDH) and succinyl dibydra- 
zide (SDH), yet there is disagreement among the various 
investigators regarding the composition of complexes 
formed and bonding sites of the ligands utilized therein. 
We have undertaken in continuation of our previous 
works, the synthesis and structural investigations of 
the complexes of Mn(ll), Fe(II) Co(lI}, Ni(II), Cu(il| 
and Zn(]I) with the above dihydrazides and the results 
of these studies are reported in this note. 

Preparation and Analysis of the Complexes 
The complexes were prepared b>- mixing together 
cold/hot ethanolic solutions of the metal salts and 
ligand in 1 :1 and/or 1 :2 molar ratios. All the 
complexes precipitated immediately except [Ni(MDH )2 
Cl 2 ]. 2 H 20 and [NiCSDHuCb]. 2 H 2 O which were 
kept overnight to get the filterable precipitate. .All 
the complexes thus obtained were filtered, washed with 
ethanol, ether and finally dried at room temperature. 
Experimental details pertaining to the analysis of the 
complexes, molar conductance, magnetic susceptibility, 
i.r. and electronic spectral measurements were the 
same as described in our earlier papers®. 

MDH and SDH react with metal(II) chlorides and 
nickel(II) nitrate to yield the complexes of the empirical 
compositions MLCb, ML 2 Ci 2 , [NiLiCL] . 2 H 2 O and 
[NiL 2 (H 20 ) 2 ](N 03)2 where M = Mn{II), Fellli, 
Co(II), Ni(II), Cu(II) and Zndl) and L = MDH 
and SDH. The complexes are insoluble in common 
organic solvents but the chloride complexes are 
slightly soluble in cold or hot DMSO. Most of the 
complexes melt in temperature range 131-238' and 
some decompose in the temperature range 14S-241' 
but a few complexes do not melt or decompose up to 
250®. The loss of water molecules in 100-115* 
rature range in hydrated mckel(II) chloride complexes 
and in 140-160® temperature range in hydrated nickel 
(II) nitrate complexes shows that the water molecules 
are in lattice® in the former complexes and coordinated® 
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in the htier. The moiar conductances of the chloride 
complexes lying in the range 1-33-6^-80 ohm-t cm^/ 
mole indicate their non-ionic nature^ 

The magnetic moments^ of CoLCN {4-65-4*69 B.M.) 
and CoLiCT (4-9S-5-00 B.M.) complexes indicate 
tetrahedral geometry for the former complexes and 
spin-free octahedral geometry for the latter. The 
u,, values of Ni(II) complexes (2-91-3*20 B.M.) 
and of Fefli) complexes (5*45-5*50 B.M.) are consis¬ 
tent with spin-free octahedral geometry while those 
of MnCIIj (5-90-6-05 B.M.) and Cutll) (1 -85-2-08 B.M.) 
complexes^ correspond to five and one unpaired 
electrons respecn\’ely. 

The d-d bands observed in the visible spectra in 
10810-11110 cmr^ region with iron(II) complexes^®, 
in 8330-8700, 15380-16000 and 19050-20000 cm"! 
regions with 1 :2 Co(II) complexes^, in 
8890-10260, 14810-17040 and 24690-28570 cm"! in 
the regions with nickel(II) compiexesi 2 and in the 
12400-16000 cm"^ region with Cu(II) complexes are 
consistent with the octahedral geometry for these 
complexes. Howe\er, the appearance of only two 
bands in 4800-4810 and -- 14390 cm*-i regions in 1:1 
Coill) complexes^^ shows them to be tetrahedral. 
The octahedral geometr}!*^ for nickeI(II) complex is 
further confirmed by V 2 ,’vi ratio lying in the range 
1-62-1*66. The broadness of the band in the case 
of copper(IIj comple.xes is indicative of the distorted 
octahedral geometrx*^- of these complexes. 

The various ligand held parameters such as lODq, 
B', jff, [y and LFSE ha\e been calculated^- and are 
found to lie in the region 2736-16000cm”T 682-988 cm"^ 
0-705-0-935, 6-44-29-47% and 39-10-146-70kJ/mole 
respectively. The values of 10 Dq suggest a place 
between water and ammonia for the ligands in the 
spectrochemical series. 

A comparison of the iiujol spectra of complexes 
with the spectra of the parent ligands in acetonitrile 
solution show’s a negative sliift in amide I (10-45 cm~t), 
amide 11 (5-22 cm“t), jS(NH 2 ) (.12-46 cm“i) a positive 
shift in V (N-N) (24-65 cm"i) and new bands in 450- 
345, 310-230 cm"^ regions attributed to v (M-O)^® 
and V in all 1 : 1 complexes except 1:1 cobalt 

(Ilj complexes. The remaining complexes show a 
negative shift in amide I (10-60 cm~i), amide 11 
(5-15 cm~ij, practically no shift in p (NH 2 ) and v (N-N) 
and a new band in 460-325cm-^ region due to v (M-O)i®. 
MDH and SDH thus behave as tetradentate ligands in 
the former complexes co-ordinating through both 
carbonyl oxygens and teminal nitrogens and as bidentate 
ligands in the latter complexes bonding sites being 
both the carbonyl oxygens. The presence of a strong 
intensity band centered at 13SO cm~i and a medium 
intensity band at 825 cm~^ indicate that NOs'-is ionically^’ 
bonded in the nitrato complexes. The appearance 
of a band in 760-740 cm'^ region in hydrated nickel 
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(II) nitrate complexes and its absence in hydrated 
nickel(ll) chloride complexes indicate that the water 
molecules are coordinated^'" in the former complexes 
and lattice held in the latter. 

The authors are thankful to Prof. O. P. Malhotra, 
Head of the Department of Chemistry, Banaras Hindu 
University, for providing laboratory facilities. One 
of the authors (B. S.) thanks C.S.LR. (New Delhi) for 
the award of a Junior Research Fellowship. 

Department of Chemistry, R. C. AggarW'al. 

Banaras Hindu University, Bachcha Singh. 

Varanasi 221 005 (India), 

Febmaiy 8 , 1978. 
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AMIINC) ACID COMPOSITION OF THE FIBRES 
OF SOME SILK WORM SPECIES (PHILOSAMIA 
mcim, ANTHERAEA MYLITTA AND 
ATTACUS ATALUS) 

Introduction 

Although the finest natural silk is produced by the 
mulberry leaf-consuming Bombyx mori which has been 
the universal topic of biochemical research, there are 
several other Lepidopterans that spin silk. All the 
eight species of Antheraea {Antheraea mylitta, popia, 
roylei, andcimana, pritliii, knyvetti^ sivalika and hedferi) 
produce the world famous tasar silk and the eri worm 
Philosamia ricini another species, spins silk that is 
claimed second in quality only to mulberry silk. 

Silk is synthesized in the natire larva by a pair of 
silk glands situated on either side of the mouth of 
the insect. They are long tubular structures 25-40 cm 
long and about 2-3 mm wide and fill the entire coelonic 
cavity of the insect. 

Silk, the thread extruded by the silk worm consists 
of two types of protein—the filamentous fibroin and 
sericin the cementing material coated on the filaments 
which binds them together. The amino acids required 
for silk synthesis are derived from the heaemolymph b 
Significant qualitative and quantitative changes 
observed in both the silk glands and haemolymph 
of P. nc//?/~and in silk gland of A. mylitta (unpublished)^ 
during fifth instar larval development and spinning 
period induced us to study the amino acid compo¬ 
sition of the silk fibrs of the above said insects and 
of another Lepidopteran species Attacus atolus. 

Materials and Methods 

Fifty mg of each of the thoroughly cleaned and dried 
silk fibres were subjected to both acid (5 ml, 6N HCl) 
and alkaline (5 ml, 6N NaOH) hydrolysis in a sealed 
tube under nitrogen at 100°-110'^C for about 24 h till 
the hydrolysates gave negative biuret reaction. 

The acid-free hydrolysate (pH 4) after repeated 
distillation in vacuo was subjected to two-dimensional 
chromatography^ employing Whatman No. 1 filter 
sheets with phenol-ammonia (80%, v/v) and butanol- 
acetic acid-water (12:3 : 5, v/v/v) as irrigating solvents. 
Individual amino acids in both the hydrolysates were 
estimated by Lee and Takayashi’s method^, while the 
total free amino acids were determined by Rosen’s 
method^. The alkaline hydrolysate was used for 
detection of tryptophan. Specific spray reagents’^"!! 
were employed for indentification of individual amino 
acids. 

Results and Discussion 

Tabic i represents the amino acid composition of 
the three silk fibres analysed. 

Presence of alanine, arginine, aspartic and glutamic 
acids, glycine, histidine, isoleucine, leucine, lysine. 


Table I 

Amino acid composition' (/n^/100 mg') of silk fibre 
Amino acid P. ricini A. mylitta A. atahis 


Alanine 

11* 

8 

i 

0-3 

8*8 


0-3 

8-5 

zb 

0*5 

Arginine 

4- 

9 

± 

0-1 

2*7 

i 

0-2 

4-0 


0-2 

Aspartic acid 

6- 

3 

± 

0-2 

4-7 

± 

0*9 

4-4 

dz 

0-2 

Guliamic acid 

7- 

8 

i 

0-7 

4*6 


0-1 

7-9 

zb 

0*1 

Glycine 

9- 

3 

± 

0-3 

12-1 

± 

0-1 

11-3 

± 

0-1 

Histidine 

9- 

0 

± 

0*3 

7*0 

d:: 

0-01 

6-6 

dz 

0-5 

Lysine 

5 

•1 

± 

0*1 

4*6 


0-3 

4-2 

± 

0-2 

Leucine-lsoleu- 











cine 

5 

1 

di 

0*1 

4*6 

± 

0-2 

4-2 

dz 

0-2 

Proline 

2 

5 

± 

0*3 

2*8 

± 

0-2 

2-6 

zb 

0-25 

Phenylalanine 

2 

8 


0*3 

2*2 

zb 

0-2 

4-0 

zb 

0-25 

Serine 

11 

8 

± 

0*7 

10-6 

± 

0-1 

13-3 

zb 

0-6 

Tyrosine 

5 

2 

i 

0*1 

10-5 

± 

0-3 

9-2 

± 

0-3 

Threonine 

3 

5 

± 

0*3 

8-9 

zl: 

0-5 

10-2 

± 

0*7 


Tryptophan 

Trace 

Trace 

Trace 

Valine 

Trace 

3-8 ± 0-1 

Trace 

Total free 




amino acids ’ 

95 

99 

97 


^Expressed as mean values i standard error of 
four samples of fibres analyzed in each case. 

** Expressed in terms of glycine. 

Table 1A 

Bombyx mori'^ {Reference data) 

(Amino acid composition of polypetides in fibroin 
and sericin fractionated by gel electrophoresis at acid 
pH in 4m urea) (mole %). 


Amino acid 

Fibroin 

Sericin 

Alanine 

29-3 

4-6 

Arginine 

0-5 

2*3 

Aspartic acid 

1-3 

14*5 

Cystine (half 

0-2 

0*3 

Glutamic acid 

1-0 

4-8 

Glycine 

44-5 

13-9 

Histidine 

0-2 

1*6 

Isoleucine 

0-7 

0*7 

Leucine 

0-5 

1*2 

Lysine 

0-3 

8-4 

Methionine 

0-1 

0-1 

Proline 

0-3 

0-4 

Phenyl aline 

0-6 

0-4 

Serine 

12*1 

32-3 

Tyrosine 

5-2 

2*6 

Threonine 

0-9 

8-4 

Valine 

2*2 

3-2 

* Reproduced from Lucas, 

, F. and Rudall, K. M.. 

In Comprehensive Biochemistry, 1968, 

26B, 475-558, 


(cited under reference No. 13). 

* * S-Carboxyamidomethylated cysteine. 
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oroiine, serine, threonine and tyrosine 
V V je'-'ced in n'.eas'arable qauntities. Valine although 
''-e-en: in aporeciable quantity in the tasar silk fibre 
detected only in traces in the fibres 
j-' .-t'.-unan aiaiu^ and Philosaniia ricimi. The sulphur 
coniairdns amino acids, methionine and cystine were 
ccr.snic'jcus by their absence in all the three fibres. 
This is in line with the previous findings in the spider 
-:ik*T Otx the contrary, cystine was detected in -S. niori 
in measurable amounts in both the protein fractions 
of the silk f.e.. silk, sericin and fibroini^. Also Gamo 
o: £.’/dk demonstrated the presence of SH groups 
in the B. inori silk fractions. 

Balagcpaian Unni is grateful to the Council of 
Scieniinc and Industrial Research, New Delhi, for a 
Junior Research Fellowship. 

Biochemistiy Depaitment, Radha Pant. 

The Uni\e;sity, Balagopalax LTnni. 

Allahabad 211 002, 

Febrnruy 25, 1978. 


1. Fukuda, T., Kirimura, J., Matuda, M., and 

Suzuki, T., J. Biochenu 1955, 42, 341. 

2. Pant, R. and Unni, B. G., Indian J. Exp, Biol. 

(In Press*. 1978. 

3. — and Singh, S. D. (Unpublished). 

4. Dana, S. P., Dent, C. E., and Harris, H. Scinece, 

1950. 112, 621. 

5. Lee, P. and Takayashi, T., A/tal. Biochem.^ 

1966, 14, 71. 

6. Rosen, H., Arch. Biochem. Biophys., 1957, 67, 10. 
Sakaguchi, S., J. Biochem. {Tokyo), 1925, 5, 25. 

8. Muting. D., Xaninvissenschafre/n, 1953, 39, 303. 

9. Smith, T, Xaiiire, Land., 1953, j3, 171. 

10. Block. R. J., Winegard, H. M. and Toenies, G., 

New York, 1948, 108 ,506. 

11. Dent. C, E., J. Biochem., 1948, 43, 168. 

12. Prasad. B.. Saund, A. K. (Miss) and Mathuo, N. K., 

Indian J. Biochem. and Biophys., 1972, % 351. 
ij'- Lucas, F. and Rudali, K. M,, In. Comprei/iensive 
Biovheniisiry, 1968, 26 B, 475. 

14. Takumn Gamo, Tamio Inokuchi and Hans 
Laufer. J. Insect Biochem., 1977, 7, 285. 


A NOVEL OBSERVATION IN THE 
CLAISEN REARRANGEMENT OF 
7-PRENYLOXYISOFLAVONE 

!\ coniinuaiion of our work on the Claisen rearamge- 
meni of cinnamvi and pren\i ethers of complex poly- 
pheno!s‘“U the rearrangement of 7-prenyIoxyisofla- 
\one in refiuxing .\, A-dimeih}! aniline was studied. 
As the results obtained were different from the earlier 
repims, our observations are reported here. 

7-Prenvioxyisoflavone (Hi prepared from 7-hydroxy- 
isoflavone-" (Ij b.v refluxing, with prenv'i bromide ^ in 


acetone and potassium carbonate was crystallised from 
benzene-light petroleum mixture as colourless crystals, 
m..p 155-56° C; (MeOH) 248 and 300 nm (log e 
4*53 and 4-21 respectively) (Found: C, 78-0; H, 6 * 1 . 
C 20 H 1 SO 3 requires C, 78-4; H, 5-9%); 60MHz NMR 
(CDCb): f5l-75 | 2 s, 6 H, C (CH 3 ) 2 l, 4-40 (d, 
J = 7Hz, 2H, - OCH 2 - ), 5-40-5-48 (m, IH, 

6-78, 6-81 (2d, J„ - 9Hz, - 2-5Hz, IH, H- 6 ), 
6-87 (d, J,,,-2-5 Hz, IH, H- 8 ), 7-35-7-41 (ni, 5H, 
~C«H 5 ), 7-81 (s, 1 H, H-2) and 8-10 ppm (d, J, - 9Hz, 
IH, H-5). 

The above prenyloxyisoflavonc (II) when refluxed 
with N, N-dimethylanilinc for 3 h gave a product in 
almost quantitative yield, insoluble in aq. Na 2 C 03 ; 
m.p. 126-28° C. The NMR spectrum showed the reso¬ 
nance signals of all the three aromatic hydrogens 
of ring A as in the parent ether (II). However, the 
prenyioxy unit of II was found in the form, of 3-methyI- 
3-butenyIoxy form, showing two triplets at 5 2-48 
and 4-12, a singlet of an unsaturated methyl group 
at 51-75 and a multiplet of two olefinic hydrogens 
at 55-27. Hence, the structure of this product must 
be 7- (3-methyl~3-butenyloxy) isoflavone (III) and it 
represents an allylic arearrangement of the hydrogen 
atom of the prenyioxy group as shown in II. Such a 
rearrangement has not been reported earlier and 
could be of mechanistic significance. 


M 



(b). PhNMe2 • ^ 

When III was heated for a longer period, it gave 
two products. The minor compound was found to be 
simple 7-hydroxyisoflavone (I) and the major compound 
crystallised from ethyl acetate-light petroleum mixture 
to give 4", 4", 5"-trimethyl-4", 5"-dihydrofuro (2", 3": 

7. 8) isoflavone (IV), m.p. 136-137° C; n.m.r. spectrum : 
51-27, 1-51 [6H, s, >C ( 0 / 73 ) 2 ], 1-37 (3H, d, J -•= 

6- 5Hz, C// 3 —CH-O), 4-51 (IH, q, J = 6-50Hz, 
-O-C//-CH3), 6-77 (H, d, J = 9Hz, //-6), 7-23- 

7- 53 (5H, m, 7-87 (IH, s, H-2) and 8-10 

ppm (IH, d, J = 9Hz, H-5). 
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n\c loiJuatiiMi of IV from ill docs not seem to be a 
c;isc (»r dirccl ( laiscii rearrangement. It appears that 
HI again rearranges to 11 which in turn gives IV as a 
luvi'nia! rearrangement product followed by cyclisatioii 
with (he uri/io phenolic group. 

I ite authors express their sincere gratitude to 
C‘.S.I.R., New Delhi, for the award of SRF to DKT, 
and lo ll.ChC’., New Delhi, for the award of National 
l'clh>wship lo ACM. 

Departnieul of Chemistry, A. C. Jain.* 

IHmacluiI Piadesh University, D. K. Tull 

Simla 171 OO.S, India, March 29, 1978. 

To whom eorrcspndcnce may be addressed. 

1. Jain, A d'uli, D. K. and Kumar, A., Citrr. 
Sri., 1977, 46, 839. 

and Ciupta, R. K., Cheni. Letters^ 1974, p. 1353. 

3. ■ and Zutshi, M. K., hid. J. Cliem., 1973, 11, 

723. 

4. and Anand, S. M., J.C.S. Perkin, I, 1974, 
p, 329. 

5. Iyer, R. N., Shah, K. H. and Venkataraman, K. 

Prar. Indian Acad. Sci., 1951, 33 A, 116. 


(3 * 7 g), ethyl /?-chlorophenox% acetate (5 • 4 g) and 
potassium tert butoxide (from 1 g of potassium and 
30 ml tert. butanol) was stirred under inert anhydrous 
conditions at room temperature for 30 min. The 
reaction mixture was acidified to Congo red with 
3N hydrochloric acid, and the butanol remo\ed under 
reduced pressure. Ether was added, the aqueous 
phase separated and the ethereal solution washed with 
sodium bicarbonate solution and brine. After drying 
(Na 2 S 04 ) and removal of solvent, the ether solution 
yielded the diketone (6 gj, crystailised from aqueous 
acetone, m.p. 106x It gave an intense blood-red 
colouration with alcoholic ferric chloride. Found: 
C, 63-79; H, 4-53; Cl, 11-25%. Ci:Hi 504 C! requires 
C, 64-04; H, 4-74; Cl, 11-13%. 



SYNTHESIS OF 

2-;7-C1IL0R0PHEN0XYMETHYLCHR0M0NE 

Slvikai. synthetic approaches have been tried for the 
chroinanochromonc skeleton (IH), in view of inte¬ 
resting pcsticidal properties of the rotenoidsC A simple 
route to phcnoxymelhylchromones (11) is described; 
however the initial attempts at its conversion to the 
parent tetracyclic system (III) have not been successful. 

A C'laiscn-Schmidt condensation of o-methoxy- 
acetophenone and ethyl /;-chlorophenoxyacetate 
occurred in the presence of potassium tert. butoxide 
leading to the //-diketonc (I), Spectral evidence indi¬ 
cated (hat tiic diketone exists in the enol form (la): 
i.r. 3040, 1617 cm i (broad, intense) characteristic 
lor cnol form of //-diketone-’3; n.m.r. (CDCI 3 ) 
^'>3-78 (311, s, OMe), 4-67 (2H, s, -CH.OAr), 
( 9 H, m, 8 arom. + 1 conj. olefinic), 16 
(III, hr. s, enol OH)^ (the methoxyi and the methy¬ 
lene peaks had shoulders and there was a small absorp¬ 
tion integrating 0-2 H at 4-2 (5 probably arising 
due lo tautomers). 

TTealmenl of the diketone (I) with refluxing hydriodic 
acid led lo dcmcthylation and cyclisation to 2 -^-chIoro- 
phcnoxyniethylchromone (11); i.r. 1655 cm~^ ( 0 ?, 
a', /r-iinsaturaled ketone)-^ and absence of hydroxyl 
absorption; n.m.r. (CDCI 3 ) <5 4-98 ( 2 H, s, OCH 2 Ar), 
6-59 (IH, s, 3H cf pyrone), 6 *9-8 *4 ( 8 H, m, arom.)^ 

E.\peri mental 

1 -o-MetJioxyphenylA , 3 A'-p-chlorophenoxybutan-l ,3- 

dione (/) : A mixture of <?-methoxyacetophenone 


I'-^-Chlorophenoxymethylchromone ill) : The di¬ 
ketone (I) ( 2-2 g) and purified hydriodic acid- (75 ml) 
were refluxed at 130' for 40 min. The reaction mixture 
was cooled and diluted with water when a dark stick> 
solid precipitated. It was taken up in warm pyxidine 
and a little water added when a gummy material was 
formed. To the clear warm filtrate were again added 
a few drops of water, and the sticky materia! formed 
discarded^. The clear hot solution was chilled when 
the chromone (II) precipitated as a fine yellow solid 
(1-3 g). It crystallised from aqueous ethanol, m.p. 
132A Found: C, 66-84; H, 4-03: Cl, 12-52%. 
C 16 H 14 O 3 CI requires C, 67-04: H, 3-87; Cl 12-37%. 

We are grateful to the D.A.E. for a Research Fellow¬ 
ship (M. K. G.) and the analytical facilities of the 
Queen Elizabeth College, London. 

Chemistry Department, M. K. Gurj.xr.’*' 

Nagpur University Campus, G. Bagax ant. 

Nagpur 440010 , April ll, 1978. 


* Present Address : Chemistry Department, 

Queen Elizabeth College, London. 
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A MAGNETIC SURVEY ON CHARNOCKITES IN 
THE VICINITY OF VISAKHAPATNAM 

Introduction 

A VERTICAL magnetometric survey is carried out on 
an area of 2-2 square furlongs in the vicinity of 
Vis:ikhapatn:m to trace the extension of some of 
the outcropping charnockite bands. The area is 
situated about 15 miles NNE of Visakliapatnam and is 
showin in Fig. 1. The topography of the area is 
characterised by a small hillock of 50 ft elevation ENE 
of the area and another of 15 ft. elevation WNW with 
outcropping khondalites. Charnockites have a higher 
intensity of magnetisation compared with the country 
rocks, khondalities. The higher intensity of magneti¬ 
sation helps in tracing their presence and c.xtent. 



Geology of the Area 

The geology of the area is closely connected with 
the general geology of Eastern Ghats, which consti¬ 
tute mostly khondalites and intervening charnockites. 
The khondalite series is represented by garnet silli- 
manite gneisses, garnet-biotite-sillimanite gneisses 
and quartzites and the charnockite series by leptynites. 


charnockites, granites and pegmatites. The khonda¬ 
lite series strike NW-SE with steep dips towards SW. 
The sillimanite gneisses and quartzites are interbedded. 
The banding in the charnockite series is paralle to 
that of the surrounding khondalites. The basic 
members of the charnockite series are black to gray 
in colour, hard and compact and medium to coarse 
grained. The members of the charnockite series are 
intimately associated with each other and occur 
together. 

Magnetic Survey 

A vertical magnetomelric survey is carried out with 
a Gf6 Schmidt-type Askania vertical magnetic field 
balance having a scale value of 92 gammas. The 
area is covered with 540 magnetic observations at 
intervals of 20 feet along lines separated from each 
other by 100 ft. The profile lines are laid along the 
direction N 45*" E. The observations are corrected 
for diurnal variation of the vertical component of the 
geomagnetic field by observations made at intervals 
of 15 minutes at a magnetically undisturbed Base 
Station situated half-a-mile outside the area of survey. 
The vertical magnetic anomalies are shown contoured 
in Fig. 2. 



Fig. 2. Vertical magnetic anomaly map. 

Results and Interpretation 

The magnetic anomalies range from — 400 gammas 
to 1000 gammas with the major portion of the area 
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covered by positive anomalies. Two major ano- 
imily distributions, one in the West-South-West in 
the region marked ‘ M ’ on the map and the other 
East-North-East in the region marked ‘ N ’ on the 
map, are observed. The anomalies in the region 
‘ M ’ exhibit a regular elongated almost parallel pat¬ 
tern of contours indicating the possible extension of 
the causative body in the direction of the contours as 
also a fairly uniform magnetic polarisation and a possi¬ 
ble continuity in depth. The contour distribution in the 
region ‘ N ’ is less regular with a number of small 
closures of steep gradients being observed. But the 
closures are aligned in a direction parallel to that of 
the pattern atMIt seems that a clear trend is 
obviated by the effects of local weathering. This trend 
may also be indicating the extension of the causative 
body parallel to that at ‘ M \ Three profiles namely 
AB, CD and EF (Figs. 3-5), one-AB-across the 
pattern at ‘ M ’ and two-CD, EF across the pattern 
at ‘ N are analysed quantitatively. 



Fig. 3. Profile AB. 


Because of the resemblance of the contour pattern 
to a two-dimensional anomaly and of the profile to a 
typical dyke anomaly, the profile AB (Fig. 3) is inter- 
prete4 on an assumed dyke model by the method of 
Koulomzine etal.K As outlined in the method the 
origin ‘ O ’ of the anomaly curve is found, the datum 
level is adjusted and the anomaly curve is split into 
symmetric, S(x), and antisymmetric, A (x), compo¬ 
nents (Fig. 3). As the anti.symmetric component has 
very small amplitude the interpretation is carried out 
by using information from the symmetric component 
curve. The ratio, a' 1 | 2 /a' 3|4 (where a'i ^2 and A 3;4 are 
the half widths at half and three-fourths the maximum 
amplitude) is used along with the three master curves 
(Koulomzine etaL\ p. 825) to obtain the values 
of depth (/?), width (w), and the angle (Q) made by the 
direction of magnetisation with the dyke in the plane 
of the profile. The values thus obtained are: h 29*3 
ft, w = 13-1 ft, and Q = 9'". A dyke anomaly curve 
is calculated using these values and the curve is shown 
in Fig. 3 as a discontinuous line which shows the 
agreement between the two curves. 
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Since the pattern at ‘ N ’ also shows a trend parallel 
to that at * M \ a two-dimensional body is assumed as 
the source. The causative body is approximated to 
a thin dyke. The two profiles, CD and EF, are so 
chosen that the influence of adjoining anomalies is 
least on them. For the profile EF, the datum, as shown 
in Fig. 5, is chosen as indicated by the full length 
profile. The two profiles are interpreted by using 
the following rules-: 

W\l'> 

if = - Q (0 

- tan Q (2) 

where 2 is the half width of the anomaly curve and 
L is the horizontal distance between the maximum 
and minimum anomaly points. For the profile CD 
(Fig. 4), using the above rules, a depth of 18 ft and an 
angle Q of 153“" are obtained. A theoretical anomaly 
curve is calculated and the values are changed until 
the theoretical curve agrees with the observed anomaly 
curve. Finally the values, h = 12-6 ft. and Q ^ 105°, 
are adopted and the corresponding theoretical curve 
is shown as a discontinuous curve in Fig. 4. 

For the profile EF (Fig. 5) a depth of 15*7 ft. and 
a Q of 44° are obtained. The theoretical curve corres¬ 
ponding to the values obtained, which agrees well 
with the observed anomaly curve, is shown in the 
figure as a discontinuous line. The results of inter¬ 
pretation for all the profiles are presented in Table I 

Table I 


Results of interpretation 


Profile 

h 

(feet) 

w 

(feet) 

Q’ 

AB 

29*3 

73*7 

9 

CD 

12*6 


105 

EF 

15*7 


44 


The charnockite body is observed in a road cut and 
followed with magnetic observations. The anomaly 
trends at ‘ M ’ and ‘ N ’ in the magnetic anomaly map 
are the expressions of subsurface extensions of the 
charnockite bands. The magnetic anomaly patterns 
at ‘ M ’ and ‘ N ’ indicate that the magnetic polari¬ 
sation in the charnockite band at ‘ M ’ is more uniform 
than in the other at ‘ N The depths obtained and 
presented in Table I indicate that the two charnockite 
bands are at a shallow depth. The band at ‘ N ’ has a 
smaller width than that at ‘ M The angles of magneti¬ 
sation, Q, obtained for the profiles CD and EF reflect 


the changes in the direction of magnetisation, from 
one point to another along the strike of the band. 

Department of Geophyics, V. Bhaskara Rao. 
Andhra University, Waltair, A. Lakshmipati Raju. 
December 7, 1977. 


1. Koulomzine, et al.^ Geophysics, 1970, 35, 8,12. 

2. Grant, F. S. and West, G. F., Interpretation 

Theory in Applied Geophysics, (McGraw-Hill 
Block Co.), 1965, p. 326. 


CYTOKININ-LIKE BEHAVIOUR OF SOME 
B VITAMINS IN BOUGAINVILLAEA 
SPECTABILTS WILLD., AND GREEN GRAM 
(PHASEOLUS RADIATVS L.) 

No comprehensive investigation is carried out on the 
role of B vitamins on plant growth. Galston^ has 
pointed out that nicotinic acid and JAA in the dark, 
favour root initiation while in the light these reagents 
favour shoot growth. Thus, there appears to be 
similarity in action of growth substances and vitamins. 
The present study has been designed to get more infor¬ 
mation in their action and to assign them the function 
of growth substances. 

Leaf discs of Bougainvillaea spectabilis were soaked 
in 10 and 20 PPM of cytokinin, riboflavin and panto¬ 
thenic acid in dark. Seeds of green gram var. Cultivar 
were subjected to presowing soaking in 10 and 20 PPM 
solutions of riboflavin and pantothenic acid for 24 h, 
after which they were allowed to grow in distilled 
water for 8 days in petridishes in a luminosity of 2,000 
Lux. The vitamin treatment was given in darkness 
as the vitamin B 2 is light sensitive. The protein and 
the chlorophyll were estimated according to the methods 
of Lowry et alf^ and Arnon et aLf> respectively. 
Pantothenic acid (10 PPM) appears to retard senescence 
by decreasing the rate of chlorophyll breakdown in 
ithe dark (Table I). On the fifth day, the decrease 
in chlorophyll content in the control was from 0*286 to 
0*196 mg while in pantothenic acid (10 PPM) treated 
leaf discs, it was from 0*275 to 0*214 mg (0*061 mg). 
The decrease with 20 PPM pantothemic acid was from 
0 * 306 to 0 * 219 mg (0 * 087 mg). With riboflavin (20 PPM), 
the control of chlorophyll breakdown was more effec¬ 
tive on the third day as compared with the fifth day 
(Table I). Cytokinin (kinetin) at 20 PPM was more 
effective than at 10 PPM in controlling chlorophyll 
breakdown (control = 0*096, kinetin 20 PPM — 
0*064, kinetin 10 PPM = 0*082 mg decrease respec¬ 
tively on the fifth day when the fifth day value is sub¬ 
tracted from the second day value). Thus, it appears 
that pantothenic acid at 10 PPM was more effective 
than cytokinin at 10 PPM. Riboflavin was effective 
only at 20 PPM and at the initial state (third day only) 
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Table I 

Chlorophyll content (nig/g f. m7.) of Bougainvillaea leaf discs: 

Treatment 0 days 2 days 3 days 4 days 5 days 


Control 

Cytokinin 10 PPM 
Cytokinin 20 PPM 
Riboflavin 10 PPM 
Riboflavin 20 PPM 
Pantothenic acid 10 PPM 
Pantothenic acid 20 PPM 


0-352:1-0*048 

0*28610 
0*306:1:0 
0*337:1:0 
0*195:1:0 
0*317-10 
0*275:1 0 
0*306:1:0 


062 

0*22440*061 

0 

021 

0*276 4.0*082 

0 

019 

0*31840*141 

0 

21 

0*15240*062 

0 

080 

0*273 40*038 

0 

074 

0*26540*021 

0 

069 

0•286d.0*032 

0 


221:1:0*055 0*190:1:0*080 

233H:0*07 0*224±0*094 

302±0*06 0*273±0*10 

139:b0*072 0*l32i0*090 

249±0*04 0*2164:0*051 

23840*079 0*2144:0*038 

22840*09 0*21940*107 


Note .—Leaf discs were kept in darkeness. 


Table Ua 

Influence of riboflavin on growth^ chlorophyll and protein contents in green gram seedlings 


Days after 

Treatment 

Growth 

Chlorophyll 

Protein content 

sowing 


(length in cm) 

content 
(mg/g. f wt.) 

(mg/g dry wt.) 


4 days 

Control 

15*3040*63 

1*90140*051 

112*50 


Riboflavin 

18*0040*51 

1*69140*059 

95*00 

5 days 

Control 

18*00:b0*45 

1*86240*082 

116*40 


Riboflavin 

20*4040*37 

2*21440*00 

125*60 

6 days 

Control 

19-4040*45 

1*82140*030 

98*80 


Riboflavin 

21*0040*45 

2*07540*00 

150*00 

7 days 

Control 

21*5040*44 

1 *17840*07 

94*60 


Riboflavin 

24*7040*68 

1*61640*032 

99*50 

Note .—^Published 

data incorporated here for 

comparison with 

data in Table II/> (Ref. No. 9). 


Table 11/> 

Influence of pantothenic acid and its interaction with chloramphenicol on growth, chlorophyll 
and protein contents in green gram seedlings 


Days Control Pantothenic acid Chloram- Chloramphenicol 

after (20 PPM) phenicol 4 

sowing (20 PPM) Pantothenic acid 



Growth 

12*44 

4 0*64 

41 

0*156 

10*20 

d: 

0*912 

13*48 

4 0*251 

4 days 

Chlorophyll 

00*86 

4 0*067 

1*32 4 

0*267 

0*71 

4 

0-037 

0*88 

4 0*074 


Protein 

22*5 

4 106 

27*06 4 

0*09 

15*9 

4 

0*42 

17*73 

4 0*92 


Growth 

15-10 

± 0-48 

18*18 4 

0*425 

3*54 

4 

0*746 

15*96 

4 0*233 

5 days 

Chlorophyll 

1*97 

4 0*052 

2*04 4 

0*02 

1 *09 

zh 

0*061 

1 *90 

4 0*083 


Protein 

29-30 

4 0*81 

32*0 4 

0*52 

26*27 

4 

0*29 

30*53 

4 0*58 


Growth 

18*10 

4 0*236 

20-51 ± 

0*257 

14*38 

4 

0*652 

17*86 

4 1*279 

6 days 

Chloroph^il 

2*01 

4 0*042 

2*14 4 

0*06 

1*77 

4 

0*087 

2*17 

4 0*12 


Protein 

49*53 

4 0*58 

72*63 4 

0*78 

44*46 

4 

0*69 

57*77 

4 0*54 


Growth 

20*24 

4 1*19 

21*64 4 

0*848 

15*89 

4 

0*561 

18*90 

4 2*18 

7 days 

Chlorophyll 

2*12 

4 0*08 

2*47 4 

0*13 

1*39 

4 

0*096 

2*30 

4 0*06 


Protein 

67*32 

4 0*90 

73-32 ± 0-98 

59*87 

4 

0*88 

71*10 

4 0*43 


Note : Protein values in the control differ from those of Table II a as the variety is different. 
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The deep green colour resulting from treatment with 
1 PC (isopropyl-N-phenyl carbamate) is trom increased 
chlorophyll content*. However, growth substances 
which can retard chlorophyll breakdown are a tew' 
and using leaf discs from different species, it was 
established that there is specificity in response to the 
different growth regulators. For example, the efiect of 
gibberellic acid on chlorophyll retention, in Taraxacum 
leaf discs formed the basis for a rapid bioassay for 
gibberllin-^. 

The increase in chlorophyll content by pantothenic 
acid (20 PPM) in green gram seedlings grown in light 
was from 0-86 mg of control to 1*36 mg of pantothenic 
acid (0-46 mg) on the 4th day of seedling growth 
(Table II6) while it was only 0-35 mg on the 7th day. 
With riboflavin (20 PPM) treatment, on the other hand, 
there was no increase in the initial stage (4th day) but 
an increase of 0-438 mg (1-616-1-178 mg) was 
noticed on the 7th day (Table II a) when compared 
to control. The increase in protein content by panto¬ 
thenic acid (Table II b) was 6 mg more than of control 
(from 67*32 to 73-32 mg), but reversal of chloram¬ 
phenicol inhibited protein synthesis was 11*23 mg 
(from 59*87 to 71*10 mg) on the 7th day. With 
riboflavin, the increase in protein content was only 
4*9 mg (from 94*60 to 99-5 mg) on the 7th day. 
Although it is difficult to comprehend an increase of 
51*2 mg (from 98-8 to 150 mg) on the sixth day, that 
riboflavin increases protein synthesis was confirmed 
by its capacity to reverse chloramphenicol inhibited 
growth by Gopalarao and Rajakumar*"*. On the sixth 
day, the increase in protein content with pantothenic 
acid was 23*1 mg (from 49-53 to 72-63 mg) when 
compared to control. The reversal of chloramphenicol 
inhibited growth by riboflavin was about 9-0 cm5 
and that of pantothenic acid was 3-28 cm (from 10-20 
to 13-48 cm) only on the 4th day. Riboflavin and 
pantothenic acid are similar in their action on 
chlorophyll and rotein synthesis as that of cytokinin. 
It is a well known fact that cytokinins are activators 
of DNA synthesis. Banerji and Laloraya^^ observed 
that cytokinins produce high ratio of protein nitrogen 
to soluble nitrogen. These two vitamins also resemble 
morphactins in stimulating protein synthesis unlike 
ABA (abscissic acid) w'hich accelerates chlorophyll 
breakdown. Oorschot and Hilton^ found that pantoate 
alone did nullify the inhibitions caused by cholro- 
substituted compounds such as a-ch loro propionic 
acid and di or trichloro-substituted acids of acetic 
and propionic series. Riboflavin and pantothenic 
acid resemble in their effect on growth (in length). 
Earlier reports by Russians^ concerning the activation 
of protein and chlorophyll synthesis by vitamins relate 
to nicotinic acid only. 

Thus, the cytokinin-like behaviour of riboflavin and 
pantothenic acid was manifested by chlorophyll reten¬ 


tion in BougaiuvUUica and by incrciiscd pi olein conicnt 
in green gram seedlings. 

The authors thank Prof. V. S. Rama Das for his 
encouragement and for providing lacilitics. 

Department of Botany, F- CroivM a R \o. 

Sri Venkateswara University, K. MAi.i,iK.AR.f una. 
Tirupati, October 17, 1977. 

1. Galston, A. W., Plant Physiol.. 1949, 24, p. 577. 

2. Lowry, O. H., Rosebrough, N. .1., I’arr, A. L. 

and Randall, R. .I.,/- liiol. Cheni.. 1951, 193, 265. 

3. Arnon, D. I., Plant Physiol.. 1949, 24, I. 

4. Witham, F. H., Blaydes, D- and Devlin, R. M., 

Experiments in Plant Physiolofry. 1971, p. 191. 

5. Gopala Rao, P. and Rajakumar, N., (urr. Sci.. 

1976, 45, 873. 

6. Banerji, D. and Laloraya, M. M., Plant Physiol, 

1967, 42, 314. 

7. Van Oorschot, .1. L. P. and Hilton, .1. L., Archives 

of Biocheni. and Biophys. 1963, 100, 294. 

8. Bogdonova, E. D., Sow Plant Physiol.. 1967, l4» 22. 

9. Gopala Rao, P. and Rajakumar, N., Curr. Sci.y 

1973, 42, p. 581. 

CASNOIDEA INDICA (THUNB.) a carabid 
GROUND BEETLE BREDATINC; ON BROWN 
PLANT HOPPER, NJLAPARVATA LUGENS 
(STAL) OF RICE 

In the course of our investigation on natural enemies 
of brown plant hopper, Nilaparvata hffrens (Stal), 
thecarabid beetle, Casnoidea indica (Thunb.) was found 
to be an clTectivc predator of the brown pUint hopper 
of rice. Lim* and Olakc et ai- reported Casnoidea 
cyanocephala and casnoidea intersititial respectively 
predating on brown plant hopper of rice. 

The adult beetle predated on nymphs and adults 
of brown plant hopper of rice. They consumed all 
the parts except the legs and wings. They ran very 
quickly after the prey. They consumed on an average 
of 6*4 and 6*6 nymphs and adults of brown plant 
hopper respectively. 

The beetle measures 6*5 mm in length and 2*5 mm 
in width. Body is reddish-brown and flat. Head 
is bluish-black and elongalcly rhombic. Anlennac 
are filiform, slender and I l-scgmcntcd. Eyes are 
large and lateral. 

Prothorax is prolonged and convex, sub-cylindriail. 
Scutellum is small, triangular and elongated. Elytra 
are with two pairs of blackish-bkic band and two pairs 
of yellowish-white spots. Tarsi are 5-.scgnientcd 
.with a pair of claws. The fourth tarsal segment is 
smallest and distinctly bilobed. 

These beetles are terrestrial and short flier. They 
also run very rapidly and nocturnal in habit. This 
beetle is the first record from India, 
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The authors are thankful to Mr. R. Madge det of 
British Museum (Natural History) for identification 
of the beetle. They are also grateful to Head, 
Division of Entomology, C.R.R.h, for providing 
facilities foi carrying out the work. 

Central Rice Research Institute, P. Samal. 

Cuttack-753006, Orissa, India, B. C. Misra. 

December 9, 1977. 
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A NEW SYSTEM FOR PLANT TISSUE CULTURE 

The growth and metabolism of a tissue culture is 
influenced by the conditions inherent in the chemical 
composition and physical nature of the medium. 
Attempts have been made to use chemically defined 
media in both solid and liquid culture conditions. 
Many cultures will grow more successfully as a callus 
on agar medium than as a cell suspension in liquid- 
culture, but liquid media are more easily standardised 
and maintained in a standard condition than the tradi¬ 
tional agar form. 

A possible optimum situation would be to grow a 
callus suported over a standard liquid medium, 
allowing Rr medium replacement without physically 
disturbing the callus. The “ Milliporc Sterifil Filtra¬ 
tion ” (manufactured by Millipore Corporation, U.S.A.) 
apparatus appears to provide a convenient assembly 
for such a system. This consists of a funnel, plastic 
filter holder and receiver flask designed as a closed 
system for sterilising fluids by filtration. The funnel 
acts as a growth chamber, and the receiver flask as 
the nutrient medium reservoir; these are connected 
through the filter holder containing a sintered glass 
disc supporting a bacterial filter. The units can be 
teflon tube linked to produce a multichamber arrange¬ 
ment in which the sterifil units are connected in pairs 
and in parallel to a continuous circulating medium 
supply line fed from a single large reservoir. The 
assembled apparatus can be autocalved with a cellu¬ 
lose filter in position. A levelling device is incorpo¬ 
rated into the system to keep sinters in continuous 
contact with the medium and each unit contains a 
magnetic stirrer to ensure continued movement of the 
media over the sintered surface. Luer-lapcr slip 
ports in the growth chamber cover and nutrient medium 
reservoir make it possible to introduce fluids asepti- 


cally, and to vent the growth chamber funnel and 
reservoir flask with filtered air. 

The system permits the undisturbed growth of callus 
for extended culture periods. Comparative growth 
experiments with callus cultures of Parthenocissiis, 
Rheum and Cassia in sterifil units and agar based 
medium has indicated that the cultures retain a pattern 
of vigorous growth, for periods up to seven months 
in the growth chamber compared with a rate reduc¬ 
tion after two months on the normal agar medium. 
Experimental conditions can be controlled more 
precisely in the growth chambers, and nutrient addi^ 
tives and chemo-precursors can be added to a part 
or the whole system. The use of bacterial filter pre¬ 
vents cross contamination from a single infected flask. 



CL 



Fig. 2 


The apparatus is simple to assemble and oilers a 
continued callus culture growth for up to seven months, 
thus saving the need for frequent subculturing. In 
addition, it also help control the growth conditions 
more precisely. So far, no attempt has been made 
to introduce a chemostat, a turbidostat and a 
fernientor into this system*. 

The author wishes to acknowledge the help and 
guidance of Dr. T. D. Turner of Welsh School of 
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Pharmacy, UWIST, CardilT, '^CFf 3NU, U. K. in 
devising the apparatus for plant tissue cutiure. 
Department of Pharmacognosy, P. P. H-ai. 

Faculty of Pharmaceutical Sciences, 

Ahmadu Bellow University, 

Zaria Nigeria, W. Africa, 

January 6, 1978. 


1. Wilson, S. B., King, P. J. and Street, H. E., /. 
£xp. Bot., J971, 22, 177. 


NODAL ORGANIZATION IN THE FAMILY 
ACANTHACEAE 

Nodal anatomy of the family Acanthaceae belonging 
to the two subfamilies, viz., Thunbergioideae and Acan- 
thoideae has been investigated. The opposite, decus¬ 
sate phyllotaxy observable in the majority of the taxa 
of the family can be confirmed by the transection of 
the node of Thunbergia erecta of Thunbergioideae 
which shows a unilacuiiar, unitrace condition (Fig. 
1 A). As illustrated in Fig. 1 B-J, the represen¬ 
tatives of the subfamily Acanthoideae which include 



Fig. 1 A-J. Acanthaceae—Nodal Organization. 
Illustrations of transverse sections of the stems 
at the nodal regions of the members of the 
subfamilies Thunbergioideae (A) and Acanthoideae 
(B-J) exhibiting the distribution of vascular tissues. 
A, Thunbergia erecta; B, Hygrophila polysperma ; C, 
JDaedalacantlius nervosus; D, Barleria prionitis; 
E, Crossandra wfwulibidiformis ; F, Andrographis 
ccliioideas i G. Adhatoda vasica', H, Justicia betoiiica, 
I> J' gendarussa ; J, Peristrophe bicalyculata. All X 40. 


Hygrophila polysperma (tribe Hygrophilae), Daedakh 
canthiis nervosus (Ruellieae), Barleria prionitis (Baric- 
rieae), Crossandra infimdibulifonnis (Andrographideaej, 
Adhatoda vasica, Justicia hetonica, J. gendarussa, and 
Peristrophe bicalyculata, possess uniformly unilacuiiar 
condition. This single trace enters the petiole, thus 
giving rise to single-stranded condition in the leaf. 
The marked similarity of the nodal type also gives 
the clue to the uniformity of the characters of the 
family. 

The authors are grateful to the Head, Department 
of Botany, University of Delhi, for the laboratory 
facilities. 

Department of Botany, Shashi Kumar. 

University of Delhi, G. S. Paliwal. 

Delhi 110 007 
January 12, 1978. 


SOME CYTOCHEMICAL OBSERVATIONS 
ON THE GIANT CELLS IN HUMAN PLACENTA 

Although placental giant cells have eenb observed 
in a wide variety of mammals, such as bats, primates, 
carnivores and ungulates, their functions have not 
been clearly understood so far. They have been 
assigned various functions such as glycogen storage^, 
transport of iron from mother to foetus^’-^ enzyme 
action on capillary walls^ phagocytic activity^ and 
endocrine function'^’’^. 

During the course of a detailed histochemical study 
of the human placenta at different stages of pregnancy 
the present authors noted a sudden and enormous 
increase in the population of. giant cells in the human 
placenta during early pregnancy after which their 
number dropped equally suddenly.. This spectacular 
rise and fall in the number of these cells prompted the 
present authors to undertake a detailed cytochemical 
e.xamination of the giant cells of the human placenta 
with a view to understanding their possible functions. 

Human placenta at different stages of gestation was 
obtained from normal pregnant women either after 
medical termination of pregnancy or after full term 
delivery. Each placenta was cut into numerous small 
pieces and fixed in neutral formaln, calcium acetate- 
formalin, Rossman’s fixative and Carnoy’s fixative. 
The tissues were processed in the usual manner and 
sectioned at 5 to 8 iu thickness after embedding in 
paraffin. Apart from routine staining by Ehrlich’s 
haematoxylne and eosin, selected sections of suitably 
fixed pieces of each placenta were stained by periodic 
acid-Schiff procedure® (PAS), Heidenhain’s azan^ 
Cason’s modifications of Mallory azan procedure^", 
aldehyde fuchsin-PAS-orange G (AF-PAS-OG)i‘, 

methylene blue^-, methyl green-pyronin^^^ Bauer- 
Feulgen technique®. Some sections in each series 
were subjected to staining procedures for the detec - 
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lion of different kinds of niucopolysaccharides*-^'^^'. 
The above mentioned staining procedures include 
not only the techniques adopted for identifying diffc’ 
rent kinds of basophilia and mucins but also those 
which have been employed to demonstrate the dlTe- 
rent types of gonadotrophs in the adenohypophysis 
of mammals. 

The giant cells, which occur on the maternal side 
of the deciduo-placental junction in human placenta 
(Fig. 1) reach their maximum population during 6 to 
10 weeks of pregnancy. In routine histological prepa¬ 
rations (haematoxylin-eosin), the giant cells exhibit 
a dark staining eosinophilic cytoplasm containing 
one or two vesicular nuclei (Fig. 2) each with a well 
defined nucleolus and flake-like chromatin granules, 
located subjacent the nuclear membrane. Jn sections 
stained by PAS the giant cells take a dark purple stain 
(Fig. 3) indicating the presence of large amounts of 



Figs. 1-3. Fig. 1. Part of the deciduo-placental 
at 8 week’s gestation to show the large number of 
giant cells (haematoxylin-eosin). :< 80. Fig. 2. A 
part of figure 1 magnified to show the giant cells with 
vesicular nuclei. >: 360. Fig. 3. Part of the deciduo- 
placental junction of human placenta at 8 week’s gesta¬ 
tion (PAS—Weigert haematoxylin staining). Note 
the PAS—positive cytoplasm. :< 360. 

mucopolysaccharides in them. Apart from the presence 
of moderate quantities of glycogen as demonstrated 
by Bauer-Feulgen procedure, the cells also contain 
large quantities of saliva-resistant PAS-positive mate¬ 
rial. Methylene blue staining gave intense baso¬ 
philia. Similarly, considerable amounts of RNA 
was localized as revealed by methyl green-pyronin 
procedure. The elevated protein synthesis as revealed 
by localization of large amounts of RNA associated 
with high basophilia and occurrence of large quanti¬ 
ties of saliva-resistant PAS-positive material, is an 
almost certain indication of synthetic activity of glyco¬ 
protein complexes. Cason’s modification of Mallory 
azan procedure, sequential straining in AF-PAS-OG 
and aniline blue -PAS-OG, Hal mi’s method and its 
modification by Adam^^ by adding performic acid 
as an oxidizing agent have been widely employed to 
demonstrate the different types of gonadotrophs in 
the adenohypophysis of mammals. These techniques. 


which have been employed for the giant cells in the 
present investigation, have revealed that these cells 
react nearly like the gonadotrophs of the adenohypo¬ 
physis of mammals. Phenylhydrozene-PAS^^ reaction, 
alcian blue (pH 2*5)*-’ and staining by azure A (pH 
3*0)“'’ revealed the presence of sialomucins. 

Previous work has revealed that HCG contains 
(in addition to glycoproteins) hexose, hexosamine and 
sialic acid. The present investigations have, there¬ 
fore, revealed that, apart from storing glycogen, the 
giant cells are also in some way concerned in the 
production of HCG. It is interesting here to note 
that urinary excresion of HCG reaches maximum values 
between the 8lh and J2th weeks of gestation2i--23. 
This is precisely the period when the population of 
giant cells also reaches its maximum values. The 
disappearance of giant ceils from the utero-placental 
junction aiso synchronizes with the sudden fall in the 
urinary excretion of HCG. This is an added circum¬ 
stantial evidence which suggests that the giant cells 
in human placenta may be involved in the production 
of HCG. 

One of the authors (U.G.V.) is thankful to the 
CSIR for awarding a senior research scholarship for 
carrying out this work. 

Department of Obstetrics A. S. Deshpande. 

and Gynaecology, Uma G. Vasiswia. 

Government Medical College, 

Nagpur, January 16, 1978. 
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SUBSTRATE DECOCTION” A NEW 
technique TO ISOLATE THE MYXOMYCETES 
from DE.4D PLANT MATERIALS 

My.nomycetes in general do show neither substrate 
(host) specificity nor nutritional selectivity. However, 
some members seem to prefer a distinct type of sub- 
strateh Olivet, 3 stated that initiation of fruiting 
in some protostelids can be correlated with the type 
of nutrition. Broadly speaking, nutrition of the Myxo- 
mycetes is of a ‘ HOLOZOIC ’ type. 

By using a variety of laboratory techniques pias- 
modia or fructifications of xMyxomycetes have been 
obtained from a variety of materials: rainwater'^, 
debris^, or the atmosphere^ by exposing agar plates 
or coated slides to wind from which isolation can 
later be made. During the last 15-20 years, several 
authors have tried to isolate and culture Myxomycetes 
with the help of the ‘ moist chamber ’ technique and 
using bacteria, corn meal, lactose and yeast extract 
as food for growing plasmodia-"*^’ 

The present note reports the successful isolation 
of Myxomycetes by using a ‘ Substrate Decoction ’ 
nutrient solution. 

Dead and half decayed plant material (leaves and 
twigs), collected at random from Aurangabad City, 
were used in this study. After keeping aside 4-5 
pieces of each sample as a source of inoculum, the 
remaining material was used for making the decoc¬ 
tion. Batches of 500 g plant material mixed with 
dve liters of tap water in beakers, were autoclaved for 
20 min at 15 Jb/inch square. 

Moist chambers were prepared by using Whatman 
lilter paper No. i, and sterile tap water. The ‘sub¬ 
strate decocition’ (5 ml) along with 15 ml of sterile 
tap water was poured into each moist chamber, inocu¬ 
lated with 4-5 pieces of the inoculum. All the inocu¬ 
lated moist chambers were kept undisturbed at 24 ± 
1" C and away from the direct sunlight. 


On the 4th day 5 ml of ‘ substrate decoction ’ diluted 
with 15 ml of sterile tap water was added to each 
chamber. Subsequent moistening was done on the 
7th and 8th days and later on at 3 to 4 days interval 
according to the situation cf chambers and the (orga¬ 
nisms growing in it. In some moist chambers p.as- 
modia were conspicuous on the 8th day. 1 he slock 
‘substrate decoction’ showed growth of several bac¬ 
teria, and other microscopic organisms. Hence, it 
was realised that special feeding to plasmodia is not 
required. 

With the use of ‘substrate decoction ’ the following 
9 species (of 7 genera) were isolated: 

(1) Dictyosteliiim sp, 

(2) Licea sp. 

(3) Cribraria via lacea 

(4) Perichaena depressa 

(5) Physarella oblonga 

(6) Didymiwn criistaceum 

(7) D. sqiicimidosiim 

(8) D. diibium 

(9) Physannn cinereiim. 

The number of genera and species isolated by this 
method is large as compared to the reports of previous 
authors. 

In no case were fructifications observed bcfoj-c the 
15th day. In some cases it took nearly two months. 
Plasmodia were observed in 56% of the moist chambers 
but fruiting was observed only in 35% of the cham¬ 
bers. Failure of fruiting in the case of the remaining 
21% of the moist chambers, in which plasmodia were 
observed, may be due to pH. of the medium, tempe¬ 
rature, or photoperiodic effect. In general, it can be 
said that ‘substrate decoction’ prepared from the 
mixture of different substrates serves as a very favour¬ 
able broad range medium (food), for the isolation 
of Myxomycetes. The ‘substrate decoction’ contains 
several organic materials in a dissolved state and in 
the form of small particulate supension which favour 
the growth of bacteria and other micro-organisms 
and provides food for the growing plasmodia. The 
‘substrate decoction’ contains also several inorganic 
salts required by the Myxomycetes themselves and the 
bacteria. 

In this technique there is no need to supply external 
material as food. Also the method is more economical 
and easier. 

The Aithor’s are due to Prof. K. S. Thind, Botany 
Department, Punjab University, and to Dr. L. V. 
Gangavane, Government Institute of Science, Auranga¬ 
bad, for their help. His thanks are also due to Principal 
M. V. Mirashi and Prof. R. A. Kulkarni, of Govt. 
College of Arts and Science, Aurangabad, for provid¬ 
ing facilities. 


VoJ. 47. No. 18 1 
SepP. 20, 2978 J 


Letters to the Editor 


693 


Department of Botany, S. P. Nanir. 

Govt. College of Arts and Science, 

Aurangabad, Maharashtra, 

Janmry 31, 1978. 


1. Martin, G. W. and Alexopoulos, C. J., The 

Myxomycetes. Univ. Iowa Press, Iowa City, 
1969. 

2. Olive, L. S., Mycologia, 1967, 59, 1. 

3. —, J. Protozoal., 1972, 19 (4), 563. 

4. Pettersson, B., Acta Bot. Femi., 1940, 25, 1. 

5. Evenson, A. E,, Mycologia, 1962, 53, 137. 

6. Brown, R. M., Larson, D. A. Jr. and Bold, H. C., 

Science, 1964, 143, 583. 

7. Alexopoulos, C. J., Am. J. Bot., 1960, 47, 37. 

8. Davis, E. E. and Butterfield, W., Mycologia, 

1967, 59, 935. 

9. Kerr, N. S., Exp. Cell. Res., 1961, 23, 602. 

10. Me Manus, M. A., Am. J. Bot., 1961, 4S, 884. 


EMBRYO DEVELOPMENT IN MORTNGA 
CONCANENSIS NIMMO. 

As there has been no report of the development of 
embryo in Moringa concanensis Nimmo, a study of 
it was undertaken and the observations are recorded 
in this report. 

The zygote undergoes a period of rest and divides, 
when the fruit is about 6 ems long, transversely to 
produce the terminal cell ca and the basal cell cb 
(Figs. 1, 2j. Both the derivativies of the zygote divide 
further in such a way to organise a T-shaped proembryo 
comprising 4 cells disposed in three tiers ca, m and 
ci (Fig. 3). The two cells of ca (Fig. 3) now divide 
vertically forming a quadrant q, while m divides verti¬ 
cally (Figs. 4, 5) and ci transversely giving rise to n 
and n' (Fig. 4), At the third cell generation (Fig. 4) 
the proembryo comprises eight cells disposed in 4 tiers. 
Figure 6 represents the proembryo with 5 tiers ofc ells, 
that is, the two terminal tiers / and V of four cells 
each, the next m with two juxtaposed cells and the 
lower two tiers n and n' of one cell each. In each cell 
of the terminal tier / an oblique wall is laid down to 
form an inner and an outer cell. The former under¬ 
goes further division in transverse and longitudinal 
planes over and again forming the plumule, while 
the latter constitutes the initial for the cotyledons 
(Figs. 7, 8, 9). Following the divisions in the tier /, 
the cells of the tier T undergo periclinal divisions to 
demarcate dermatogen, periblem and plerome (Figs. 
7, 8). Further divisions ini ' result in the differentia¬ 
tion of hypocotyl and the radicle (Figs. 8, 9). 

Further divisions in m result in root apex and root 
cap. The derivatives of ci divide rather irregularly 
fprining the suspensor of 2 to 3 seriate cells (Fi§s. 7, 


8, 9). The mature embryo is fleshy and has massive 
cotyledons, discernible shoot apex, short hypocotyl, 
root cap and disintegrating cells of the suspensor 
(Fig. 10). 



Figs. 1-10. Moringa concanensis Nimmo. Figs. 1-9, 
Stages in the development of embryo, x 160; Fig. 10. 
Mature embryo, x 10. 

{cots —cotyledons ; dsc —disintegrating cells of the 
suspensor; rc —root cap; sa —stem apex; vs —vascular 
supply, zy—zygote). 

From the above the embryogeny conforms to the 
Myosurus variation of the Onagrad type of Johansen2 
(1950) or Megarchetype IV in the First Period of 
Soueges (vide Creteb 1963); this is at variance with 
the Asterad type reported for Moringa oleifera, where 
the embryo was without a suspensor, as reported by 
Narayana^ (1962). 

Thanks are due to Dr. M. A. Rau for helpful 
suggestions and thanks are also due to the UGC for 
honorarium and the authorities of A.N.R. College, 
Gudivada, for facilities. 

Department of Botany, 

A.N.R. College, B. S. M. Dutt. 

Gudivada~521301. 

March 11, 1978. 


1. Crete, P., Recent Advances in Embryology of Anglo- 

sprms, Int Soc. PI. Morphol. Delhi, 1963, p. 177. 

2. Johansen, D. A., Plant Embryology, Waltham, 

Mass, USA, 1950. 

3. Narayana, H. S., Phytomorphology, 1962, 12, 6^, 
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CA-DOSE RESPONSE IN THE PRODUCTION 
OF INTERMEDIATES OF CHRYSOCORIS 
STOLLII WOLFF (HEMIPTERA: 
PENTATOMIDAE) 

From a comparative study of the different types of 
morphological expressions caused by changing the 
titre of juvenile hormone in the insect body it is possible 
to assume the feasibility of adopting applications of 
hormonal analogues upon the insects for various 
economic purposes, e.g., control of insect pests, produc¬ 
tion of intermediates for fish, frog and bird food, etc. 
The prospects of hormonal analogues, juvenoids in 
particular, for \^arious economic purposes are now 

well understoodL2. 

The present investigation was performed by implanting 
fully active corpus allatum upon the ultimate and 


expiessions (occurrence of intermediates) was examined 
by test. 

Intermediates of different categories were obtained 
in both sets of experiments (Table 0. Percentage 
occurrence of intermediates was highest in experiment 
2 with two implants, and this was lowest in experi- 
ment 1 with one implant. From the statistical analysis 
it is found that Xi?" > • 01 ; 2 for experiment 1. 

Hence the null hypothesis that the expressions arc inde¬ 
pendent of doses is rejected at both 1% and 5% levels 
of significance. In other words, it may be concluded 
that the expressions are dependant on the dosage. 
For experiment 2; x^^ < X- '05; 2 and x^r • *01; 

2. Hence the above mentioned null hypothesis is 
accepted. In other words, it may be concluded that 
the expressions are independent of dosage. 


Table I 

Occurrence of intermediates due to implantation of corpus allatum in Chrysocoris stollii 




Total No of 
insects received 
implants 

Intermediates 

/o 

Other forms 

/o 

Observed 

X^ value 
d.f. 2 

Expt. 1 

1 implant 

40 

37-5 

62-5 (A & NA) 


2 implants 

32 

81-3 

18-7 (A) 

16-6 


3 implants 

18 

77*8 

22-2 (A) 



Control 

35 

Nil 

100-0 (NA) 


Expt. 2 

1 implant 

52 

73*1 

26-9 (A) 



2 implants 

50 

88-0 

12-0 (A) 

3-4 


3 implants 

20 

75-0 

25-0 (A) 



Control 

20 

Nil 

100-0 (NA) 



A = Adultoid, NA = Normal Adult. 


penultimate instars of Chrysocoris stollii collected 
randomly from natural population during July- 
August, 1977. The donors were female adults 
which have just started sexual activities. Two sets 
of experiments were arranged : 

Experiment 1 Recepient ultimate instar, each 
loaded with 1, 2 or 3 implants. 

Experiment 2—Recepient penultimate instar, each 
loaded with 1, 2 or 3 implants. 

Suitable controls were performed with tissues of aorta 
for each of those experiments. The nature of depen¬ 
dence between the dose (number of implants) and 


The authors are grateful to Prof. G. K. Manna, 
Head of the Department of Zoology, Kalyani Univer¬ 
sity, for providing necessary facilities. 

Department of Zoology, Sanjib Chakravorty. 

Kalyani University, Tarak Nath Samui. 

Kalyani 741235, 

January 31, 1978. 


1. Novak, V. J. A., Acta Rhytopathologica Academiae 

Scientiarum Hungaricae, 1971, 6 (1-4), 203. 

2. —, Insect Hormones, Chapman and Hall, London, 

1975, p. 600. 
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FACl'OKS AFFlCCTiNG FORMATION OF 

AFLATOXIN B, BY ASPERGILLUS FLAYUS 
ON GANGA-5 MAIZE HYBRID 

Mom i)Y mui/.c poisoning in early 1950’s was perhaps 
because of Ailaloxin (Forgacs’'’\ During 1964-1968 
in Ahihania (U.S.A.), mouldy maize was associated 
with the death of swine. Examination of contaminated 
samples of ihc mai/.c revealed the presence of aflatoxin 
<nicner and Davis’. Krishnamachari et alS* 
attrilnKed (he death of (he people in Banswara 
and Duiigarpur Districts of Rajasthan due to aflatoxi- 
cosis. Since Eiiaizc is a staple food of the people in 
intiny slates and the storage conditions are very poor, 
it is possible that the hazard of aflatoxin in maize may 
exceed the same in other food-stuffs. 

Banswara District of Rajasthan has maximum rainfall 
in the Slate. It also has very mild winters and summers, 
\ery congenial for fungal growth on food-stuffs. This 
study was undertaken with an objective to know if 
atlato.xin formation on maize has similar require¬ 
ments. 

Fifty gram seeds of hybrid Ganga-5 were sterilized 
and were inoculated with 1-5 ml spore suspension of 
Asper^ilftis flav us Link ex Fries having 4 x 10^ 
spores/ml. The llasks were incubated at 30’" ± 1° C 
or as spccilied. The seeds so incubated were ground. 
A Siimple of 25 g of the ground material was used to 
extract aflatoxin lii as described by de longh et alA 
Quantity of atlatoxin Bi in each gram of the material 
was estimated as described by Detroy et alA 

Im>cuialcd seeds were incubated for 4, 8 and 12 
days to study clfcet of time on aflatoxin Bi formation. 
IdTect of temperatures was studied at 10", 15% 20% 
30' and C for 20 days. Inoculated seeds were 
also kept at 25" C for 20 days at relative humidity 
of 0, 12*5, 25, 50, 75, and 100 percent using sulphuric 
acid ( Buxton and Mcllanbyl), to control the relative 
humidity. Elfcct of light and darkness was also studied 
on aflatoxin B] production by subjecting an inoculated 
sample to day light and another to darkness for 20 
days at room temperature. 

Maximum aflatoxin Bi was produced in the sample 
incubated at 30" 1 1" C for 12 days. The inoculated 
sample incubated for 4 days gave very poor yield of 
aflato.xin B| in comparison to 8 and 12 days of incubation 
period. Optimal temperature for aflatoxin Bj pro¬ 
duction was 25" C. Lowest yield was recorded at 10° C. 

Maximum allatoxin Bi formation was observed at 
.100 per cent followed by 75 per cent relative humidity. 
No aflatoxin Bi formation could be detected at 50, 
25, 12*5 and 0 per cent relative humidity when the 
grains were incubated for 20 days. 

It was observed that there was more aflatoxin Bi 
formation when the inoculated sample was exposed to 
normal day light than in the dark (Table I). 


Table I 

Effect of incubation period, temperature, humidity and 
light on aflatoxin Bi (Aspergillus flavois) formation 
on Ganga-S maize hybrid 


Treatments 

Aflatoxin Bi 
jUg/g of grains 

Incubation period 
(incubated at 30 ± 1° C) 

4 days 

0*66 

8 

2*40 

12 

3-77 

Temperature ° C 
(incubated for 20 days) 

10 

0-068 

15 

0-343 

20 

20*260 

25 

27*110 

30 

23*350 

35 

23*700 

Relative humidity % 

(incubated at room temperature for 

20 days) 

100 

14-42 

75 

1*71 

50 

0*00 

25 

0-00 

12*5 

0-00 

0*0 

0-00 

Light : 

(incubated at room temperature for 

20 days) 

36-40 

Dark : 

(incubated at room temperature for 

20 days) 

24-38 


Optimal conditions for aflatoxin Bi formation are 
thus a temperature of about 25° C, incubation period 
of about 12 days, relative humidity of about 100 per 
cent and normal day light. It is interesting to note 
that under optimum conditions of temperature and 
humidity aflatoxin could be formed even within 4 days. 
In general, after rains during September-October in 
Banswara District these conditions do prevail. During 
1974 October there was about 10" of rainfall during 
October. In Banswara District grains are left on cobs 
and are removed only when these are to be consumed. 
This method of storage is certainly harmful as once 
the cob gets wet, it takes more time to get dry and 
thus is helpful for fungal growth and ultimately for 
aflatoxin production. Thus removal of grains from 
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the cobs after harvest, and storage in a dry place would 
cut down aflatoxin Bj formation on maize. 

Authors are grateful to Dr. H. N. Mehrotra, Dean 
Rajasthan College of Agriculture, University of 
Udaipur, Udaipur, for the facilities. 

Depi of Plant Pathology, Om Prakash. 

Rajasthan College of Babu Singh Siradhana. 

Agriculture, 

Udaipur, 

March 3, 1978. 
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MEIOSIS IN THE INTERSPECIFIC HYBRID OF 
TWO SPINOUS SOLANUMS AND IIS BEARING 
ON THEIR AFFINITIES 

It is recognised from the cytogenetic point of view 
that data obtained on chromosome pairing and chiasma 
formation in interspecific hybrids elucidate the evolu- 
rionarv affinities between the concerned taxa. As 
the mutual relationships among many of the spinous 
Solanums, which are of economic importancei^^^ 
are poorly undersrood^-^, studies were initiated in this 
direction and the chromosome behaviour in the 
hvbrid S. integrifolium >: S. surattense is reported now. 

Following a newly devised hand pollination technique"^ 
and the method of screening for functional pistillate 
flowers, 85 pollinations w*ere made and a solitary fruit 
with a single seed was obtained which germinated to 
yield the interspecific hybrid. Obviously the cross- 
abilitN barriers between the two species have developed 
to the extreme such that less than 1 % of ovules were 
capable of post-fertilisation development. 

The solitary” hybrid resembled one or the other of 
the parents in some exomorphic characters and was 
intermediate in others. This hybrid, however, could 
not be maintained for more than a few weeks after 
lowering. The development to the extreme of cross¬ 


ability barriers suggested earlier and Ihc post-zygotic 
isolating mechanisms appear to have been strongly 1 
developed such that the F~1 heterozygotc cannot be 
sustained for long, even in its vegetative phased 
In the hybrid, the chromosome associalions at meio. 
sis I varied in the dilTerent PMCs analysed. They 
ranged from a maximum of 12 11 to 1-IV 1 10 11 per 
PMC. Other kinds of associations were also met 
with. A total of 22 PMCs were analysed at diakinesi,? 
and the relative frequencies of dilTerent kinds of associa¬ 
tions are summarised in Table I. The average chiasma 
frequency of 1-37 per bivalent in the F-1 was signi¬ 
ficantly lower than that in either of the parents (Lbl 
for S. integrifolium and 1 • 57 for S. surattense). 

Tablf I 

The different chromosome associations and their 
frequencies at diakinesis in the F-l hybrid of 
S. integrifolium x S. surattense 


Chromosome associations 

Frequency - 

I II HI IV 


8 


10 .. 1 

3 

2 

9 .. J 

1 

1 

10 1 

1 

3 

9 1 

5 


12 

4 

2 

11 

Total 22 


The occurrence of 22*8% of PMCs with twelve 
bivalents suggests that the chromosomes of the two 
species have retained sufficient ancestral homologies 
to permit their intergenomic pairing in the F-I hetero¬ 
zygote. The occurrence of higher chromosome asso¬ 
ciations of at least one per PMC (59-1%) also 
indicates that a given chromosome of one species has 
homeologies with more than one of them in the other 
species. Obviously chromosomal repatterning has 
contributed to the cytological divergence of the two 
species. 

Results on selfing the F-1 and back-crossing it 
with both the parents revealed that the hybrid is about 
98% sterile both ways. With regular chromosome pair¬ 
ing, followed by normal anaphase I segregation and 
meiosis II as observed now, the sterility is apparently 
attributable to genetic imbalances brought about by 
segregational events following intergenomic recombi¬ 
nation between one or more of chromosomes of the 
parental genomes, when included in a common 
nucleus. 
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While I ho species arc close enough to have retained 
ihe capacity to exchange their genetic content through 
pairing and crossing over in the heterozygous state, 
they are separated quite apart through genomic 
ilitTercnces so as to retain their individual species 
status by the development of isolation barriers, 
fiuvslly concerned with post-zygotic imbalances. 

d'heso conclusions arc comparable to those arrived 
at in the dilVcrenliation of S. melongena, S. surattense 
and .V. rnl<>hafuifi^>\ Thus structural repatterning 
of chromosomes, besides assemblage of adaptive 
genes for species dilTercntiation seems to have played 
an important rote in the divergence of the different 
spinous Solunum species. The nature and extent to 
which such phenomena distinguish the different 
species m question will be considered elsewhere. 

One of us (l\ B. K.) is thankful to the C.S.l.R. for 
awaixling the JRF during the tenure of which the work 
was carried out. Wc are also thankful to the Head 
uf the Department of Botany for encouragement and 
facilities. 

Department of Botany, B. Kirti. 

Aiulhra University, B. G. S. Rao. 

VValtair, \UnTh 21, 1978. 

1. Watt, G., A Oictiomiry of Economic Products oj 
India, W. H. Allen and Co., London, 1893, 6, 


Two JH analog;aes namely R-20-3600 (Hoffmaria- 
La Roche) and R'-20458 (Stauffer Chemical) were 
used to conduct Experiments I and II respectively on 
Crickets. Freshiiy eedysed (0-24 hr) male and female 
were selected from the stock culture provided with 
concentrated poultry feed, water vial and strips of 
folded filter papers. The sexes were separated earlier 
at their nymphal stages. The seleaed crickets sepa¬ 
rately treated with Igl of each JH analogue -were kept 
isolated for three days, Combinarioas of males and 
females constituted different groups as follows : 

A. Treated male with treated female 

B. Treated male with normal female 

C. Normal male with treated female 

D. Normal male with normal female (Control)® 

There were ten pairs of male and female crickets iin 
each group of each experiment. They were later 
incubated at 30 it 1° C and supplied with sterilise! 
sand cups to doUect eggs for 2 weeks. The eggs were 
transferred to filter paper and incubated at 35 ±: 1® C 
Nymphs hatched out were recorded and the per cent 
hacchability was calculated. In both the experiments, 
the treated males mated normally, the treated females 
laid good number of normal eggs and showed no 
ovarian defects. Average per cent hatchabilides in 
the groups A, B, C and D were 82*5, 87*6, 87*4 and 
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6. Stchbins, Ci. L., Adv. Genet., 1958, 9, 147. 

7. Vocrabhadia Rao, S. and Rao, B. G. S., Cun. 

Sei., 1977, 46, 123. 

fj. . and Ibid., 1977, 46, 124. 

9. - and —, IMd., 1977, 46, 458. 


EFFECT OF JUVENILE HORMONE ANALOGUES 
ON REPRODUCTION IN THE CRICKET, 
GRYLLODES S1GILLATUS WALKER 
jLiviiNlLE hormone analogues inhibit fecaodili? and 
k-rtiUty in the wasp, Habfobracm jutlanMs^ and the 
mosquito, Aedes aegyptfi. Similarijy appli^tioa ot 
m analogues produced several ovarian drf^ and 
also embhyonic disorders in the firebrat, rher^bui 
■louteslicdK Transmission of JH analogues during 
couplation inhibitins fertility was observe in 
lyp-darotts ciugulatusi, Pyrrhodoris .apterm^, ad 
■Dysdercus koenigii^. The present investig^a was 
conducted to know the effects of JH a ogues on 
reproduction in the dri'cket, Grfilodei Sfg*tUtm. 


92*0 in Experiment I and 85*4, 9'1*8, '84*8 and 89*4 
in Experiment 11. Obviously there was no significa it 
difference in hatchabilides between an'y two treatments. 
The available literature reveals that the JH anab- 
gues applied to male, transmitted to female during 
copulation and inhibited the egg hatchability^’®. When 
administered oralHy to- the female mosquito, Anoprei^s 
stephemi, they lead to the development of abnormal 
eggs and prevented hatchabilityj. Our results when 
compared to these, are quite interesring. The JH 
analogues affected neither the oogenesis nor spermato¬ 
genesis in G, sigillalns. Since the treated males cbtdd 
as well produce viable sperms as the controls, the 
finding supports the view that the spermatogenesis may 
not be under the endocrine control®. Further, as the 
gonadal difletentiation in G. JgMIatus rakes place 
earlier to the adult emergence, the application of JH 
analogues to the adults may not affect the r^roduc- 
tive organs. _ 

A research fellowship from C.S.l.R.? Neiw Delhi, to 
the first author (JSY), a teacher feHowship fromU.G.C, 
New Delhi, to the second author (VKB) and finan- 
dial resistance from the Karnataka Universi^ to the 
third author (SBM) are greatfoUy acknowledged, to 
thanks are due to Dr, A. P. Gupta, Rutgers Universitf- 
and Stauffer Chemical Company, U.S.A., for sup^^ 
plying the JHA samples. Our -thanks are also due to 




69B 


Letters to the Editor 


r Current 
L Science 


Dr. M A. Rao, Professor and Head, for necessary 
fadlities. 
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Department of Zooiogy, V. R. Biradar. 
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Dharwai 5SQ003, India, 

May 20, 1978. 

1. Wissinger, W. L. and Grosch, D. S., J. In^sea 

Physiol, 1975, 21, 1559. 

2. Patterson, J. W., 1974, 20, 2095. 

3. Rohdendrof, E. B. and Sehnal, F., Ibid., 1973, 

37. ^ 

4. Judsoo, P., Judins Divakar, B. and Kishen Rao, 

Curr, ScL, 1977, 46, 44. 

5. Masner, P., Slaina, K., Zdarerji; J. ^n.d Landa, 

V., J. Econ. Entomol, 1970, 63, 706. 

6. Joshi N. K, Mansukhani, H. B. and Chadha, 

M. S., In'; All India ChernosteriUm Workers 
Conference, 1975, p. 20. 

7. Julius Divakar, B. and Kishen Rao, Curr. Scl, 

1975, 44, 555. 

8. Englemann, F., Physiology of Insect Reproduc¬ 

tion, 19‘'0, p. 191. 


NEW DRAGONFLY RECORDS FROM INDIA 

and the dehra dun valley 

(NORTHERN INDIA) 

From a large collection of Odonata, made during 
the period 1974-78, nine new records were found for 
the fauna of the Dehra Dun valley. The valley 
is unique in its fauna and flora maovy of 
whicE are charaaerisricalPy endemic and scientiflcally 
interesting. New records of dragonflies have been 


earlier brought-out by Friaseh^l-SI, KLiniar'i and 
Tyagi-> bringing their number tO' a total of nearly sixtv 
species and subspecies in the valley. In the preset 
note nine dragonflies are included, referable to ini: 
genera and seven families of two suborders, Zjvgot 
and Anisoptera. these are Calicizem^a cf 
sp., Ischnura auroro aurora Brauer, Onychogomp'^ 
Selysi, Ca&pneura aiitumnaUs (Fraser'),, JDrepanosticta 
schmidti Fraser, Gyriacantha hyalina Selys, Tetrathemis 
irregularis Brauer subspec., Zygonyx torrida (Kirbty) 
subspec and Croaothemis serviUa Drury subspecies. 
Of these the last three ate Sso the neta retards for the 
dragonfly fauna of Ihdia. 

I wish to express my thanks to Dr. M. A. Lieftinck, 
Rhenen, The Netherlands, who kindly confirmed and 
identified the dragonflies and tO' Dr. S. K. Sangal, and 
Dr. M. B. Lai, D. A. V. College, Dehra Dun, for 
their encouragement and the laboratory fad' 
Department of Zoology, B. K 

D. A. V. College, 

Dehra Dun 248 001, 

(Uttar Pradesh), India, 

May 15, 1978. 
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AWARD OF RESEARCH DEGREES 


The Maharaja Sayajirao University of Baroda, 
Baroda, has awarded the Ph.D. degree in Archaeology 
to Sri Syed Anis Hashim; Ph.D. degree in Bioc¬ 
hemistry' to Sri Devendra Ramchandra Deshmukh 
and Sri Ram Kumar Sindhu. 

Sri Venkateswara University, Tirupati, has awarded 
the Ph.D. degree in Botany to Sri C. S. Prabhakar 
Naidu: Ph.D. degree in Zoology to Sri D. Chengalraju, 
Sri S. Kondaiah and Sri K. Radhakrishnaiah. 


Utkal University, Bhubaneswar, has awarded Hit 
Ph.D. degree in Botany to Sri Manoranjan Kar; Ph.D 
degree in Chemistry to Smt. Bidyabali Misra, Sr 
Santosh Kumar Mandal and Sri Swoyam Prakasl' 
Rout. 

Berhampur University has awarded the Ph.D. degree 
in Chemistry to Sri M, Durga Prasad Rao; Ph.D 
degree in Anthropology to Sri Paresh Nath Sahu. 
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REVIEWS 


f 'hy (Second I'.tlilion). By C. Barry Cox, Ian 

iiculcy ai)d Peter D. Moore. (The English 
l anguage Book Society, and Blackwell Scientific 
I^ihlicalions, lA>ndon), 1977. Pp ix 1 194. Price: 

C I..TS. 

U has lx‘en csliniated that there are about 300,000 
species oi' plants and 1,300,000 species of animals on 
our planet. 'I'heir distribution is governed by certain 
spccilic factors like food, climate and other environ- 
inciual conditions, which permit their continued living 
; and maintenance. Often these factors are so precise 

] ... a slight change profoundly alTects the orga- 

I <'h live in them. Thus the distribution of 

I , ,, vl plants over the surface of our globe is as 

'ic as locomotion or respiration or any 
«ic! teat lire. 

rtjc early hiogeographer was content with giving 
;i descriptive jiccount of the regions of the world and 
the aniniiils and plants inhabiting them. Modern 
hit^gee^graphy aims at an analysis of factors responsible 
I'or their distribution. Also it attempts at providing 
accounts of how they have evolved in time with 
special reference not t)nly to other organisnis associated 
with them but in relation with the environment in which 
they are placed. Modern Biogcography therefore uses 
ecology, nK‘tco!-(dt>gy, geogi'aphy, geology and economic 
aulhropedogy to explain the eomplox and often puzzling 
^ patterns of distribution of plants and animals on earth. 
f It alsi> takes into acctninl the infiiience of the advent 
I of Man as a dominant animal species and his role not 

! only in his own distribution but also in alTccting the 

distribution of many species of plants and animals 
and on the environment whieh he is now able to 
; inllucnee to a great extent. 

? Why do certain organisms occur in certain situations? 
i What aiTects their restriction, survival, and possible 

j cvoluticjii ? Why are marsupials restricted to Australia 

j and Southern America? On the other hand, how 

1 di> we explain the almost world-wide distribution of 

1 insects, even of dipterous insects? What are the 

j limits to distribution ? 

i These are some of the questions which the authors 
j of this book ask. That they are in a better position 

I to obtain answers to them is due to the fact that over 

I the years a great deal of inlormation has become 

' available on the relationship between environment 

! and species formation. ‘The conditions of the environ¬ 

ment vary in a highly irregular manner ’ and the species 
j in that environment breaks up into separate popu- 

; jfations. Within each, new features arise due to genetic 


change and provide material for the working of 
Natural Selection. 

This evolutionary approach to animal and plant 
distribution is the main emphasis in the book under 
review. But perhaps even more important is the 
auhors’ analysis of the Mark of Man, not only on the 
environment but on himself. Man has been endowed 
with certain singular characters like high brain capa¬ 
city, ability to walk on his hind feet and acquisition 
of dexterity of his hands, a high degree of physiological 
flexibility and more than all, the development of cul¬ 
ture. And these have resulted in his exploiting the 
environment to a degree that appears to threaten 
not only his well-being but even the survival of other 
plants and animals on whom he depends. Intensive 
agriculure, demanding the utilization of the global 
land mass for the growth and cultivation of a few plants 
(which Man and his associated animals need) to the 
exclusion of a large variety of naturally growing plants 
has already resulted in, and will continue to lead to 
a distortion of the environment. The growth of the 
cities in almost all continents has resulted in an uneven 
and unnatural concentration of population in certain 
areas and this, by and large, has been at the expense 
of othr areas. Urbanization, as we know it now, is a 
comparatively recent phenomenon whose devastating 
effects are clear but whose future seems even more 
frightening. All this is due to the growth of indus- 
tires whose diversity and global spread have made 
new and unprecedented demands on the environment 
and the non-renewable resources of our planet. The 
authors discuss these newer aspects of the geography 
of the earth and thus make ‘ Biogeography ’ interesting 
not only to the Biologist but also to the social scientist. 

‘ Biogeography ’ is an introduction to the dynamic 
aspects of distribution of animals and plants with 
special reference to their evolution. B. R. S. 


Annual Review o£ Entomology, Volume 23. 
Editors: Thomas E. Mittler and Cacroll N. Smiith; 
Associate Editor: Vindent H. Resh. (Annual Re¬ 
views Inc., 4139, El Camino Way, Palo Alto, 
California 94306, U.S.A.), 1978. Pp. vii-1-523. 
Price: $17.00 in U.S.A. and $17.50 elsewhere. 
The Annual Review of Entomolo^—Volume 23, 
1978 contains twenty two authoritative review articles 
of interest in different fields of Entomology. All the 
articles are well written by eminent scientists ini their 
respective fields of specialisation. These articles cover 
various aspects of edonomic entomology, Inisect physio- 





keviews 


f Current 
L Science 


700 


105 ) 7 , taxonomy, toxidolo^iy, biological control etc. 
Apart from the author and subject indexes, it also 
contains a well arranged cumulative indexes of contri¬ 
buting authors as well as of chapter titles of all the 
arricles/reviews contained in volumes from 14-23 
more or less subjectwise which is an important and 
welcome feature of this volume. The articles that have 
been reviewed in this volume are ; 

( 1 ) Leland Ossian Howard : A Historicial Review 
ky. Louise M. Russell. (2) Mosquito-virus relationships 
of American EnCephalitides b[y J, MdLintock (3) 
Mite and Insecit Pests if Cassava by Anthonjy Bellotti 
and Aart van, (4) The significance of the Environment 
in the control of Insect Fecunjditiy by Vincent Lebeyrie. 

(5) A historical Perspective on the impact of the type 
concept of In'seict slystemarics by Paul Lawrence Farber. 

( 6 ) Pest management in corn by H. C. Chiang. 

(7) Biology and Ecolo'^y of the Phosmatodea by 

Geoffrey O. Bedford. ( 8 ) The Africjan Bee Apis 
mellifera adansonii in Africa by J. C. Fletcher. (9) 
Evolution of Competitive Mate Searching by C A. 
Parker. (10) Honey Bee Improvement through 
Behavioral Genetids by Lionel Segui Cancalves and 
Antonio Carloe Stert. (11) Biology and Pest statue 
of Venomous Wasps by Eoger D. Akre and Harry 
G. Davis. (12) Biology and systematScs of the 
Sdiomyzid-ae bly Clifford O. Berg and Lloyd Knutson. 
(13) Epidemology, of maize steak disease by D. J. W. 
Rose. (14) Reproductive Ph|ysiology of Glossina by 
Stephen S. Tobe and Peter A. Langley. (15) Water 
vapoif Exchange Kinetics in Insects and Acarines by 
G. W. Wharton and A. Glemn Richards, (16) 
Endocrine Regulation of Fat Body Development and 
function by L. L. Keeley. (17) Agro-medical 
approach to Pesticide management by John E. Davis. 
Ray F. Smith and Virgil Freed. (18) Edolo^ of In¬ 
sects in Urban Environments by Gordon W. Frankis 
and L. E. Ehler. (19) Trehalose Regulation, One 
aspect of metabolic Homeostasis by Stanley. Friedman. 
(20) Biological 'control of Insect Pests by Entomo- 
genous Fun'gi by P. Ferron. (21) The future o£ 
Pyrethrioids in Insect control by M- Elliott, N. F. 
Janes and C. Potter. (22) Neurobiological contiiibu- 
tions to understanding Insects Pheromone system by 
W. D, Seabrook.. 

I have gone through all the articles and the firsf 
one is a historical review on the biography of a world 
tenowned and eminent entomologist Dr. Leland 
Ossian Howajrd who has done extensive research in 
systemarics, biological control and medical entomology. 
Out of the remainling 21 important standard contri¬ 
butions, the two chapters Nos. 17 and 18 viz., Agro- 
mediCal approach tO' Pesticide Management and Ecology 
of Insects in Urban Environmests are new to entomologi¬ 
cal researcih, wherein the first article the authors have 


shown that the alliance of agriculture and medicine is 
essential if we are to attaiin the overall quantity and 
bountiful food supply. Authors have further empha¬ 
sized that agromedicine is the integrated interdiscipli¬ 
nary application of the skills and knowledge of 
agriculture, applied chemlistry' and medi|(jiae to the 
production! of an adequate and wholesome food supply 
for the welfare of man. The other very good and new 
article is on' Ecology of Inseas in Urban Environ¬ 
ments where the authors have stated that numerous 
insects and other arthropods colonize and reproduce 
in disturbed and man-made environments particularly - 
apparent in urban areas, exploit urban environments 
and have evaluated synthesi 2 ed informations, im¬ 
portant to ecologically based studies, for the repro¬ 
duction and survival of insects and urban environ¬ 
ments . The two important and very well reviewed 
articles Nos. 20 and 21 viz.. Biological control of 
Insect Pests by Entomogenus fungi and the future of 
Pyrethroids in insect control draw the attention of -fie 
rc-aders. In' the 20 th article the author has nicely 
reviewed how the major research efforts have been 
directed towards the studies, on the application 
entomogenous fungi in biological cbntrol. The article 
is supplemented with examples where nXicrobial 
controls have been achieved with large number of 
references. The 21st artiide on 'The Future of 
Pyrethroids in Insea control, is all the more impor¬ 
tant and of pfactiical value where the authors have 
stressed on the use of synthetic ptyrethroids which is 
of low mammalian toxicity, and, being biodegradable, 
do not leave residues in biological systems. The syn¬ 
thetic pyrethroids will constitute a powerful new 
weapon for praaidal pest Control. Chaing’s article 
(No. 6 ) on Pest Management in corn is well illus¬ 
trated and is of much practical importance and the 
readers must go through this and can employ similar 
pest management techniques for other drops also. 
Other articles Nos. 2 to 5, 7 to 16 , 19 and 22 are 
nicely reviewed have their own importance in their 
aspeas of entomology. 

It is sad to note the retirement of Dr. Corroll 
N. Smith one of the experienced and able ARE’s 
Editors this year as only lai't year Ray F. Smith 
retired. Dr. Corroll has made valuable suggestions 
and contributions for the success of the 'Review’ over 
the past ten years both as a member of the Editorial 
Board and as one of its Editors, in bringing the Review 
to such a good standard. 

This valuable volume is rather out of the reacb of 
many individuals to purchase but must be purchased 
by all the libraries of Research Institutes and colleges 
for the benefit of students and research workers. 


V. G. Prasad. 


7211/78. Published by Prof. M. R. A. Rao, Current Science Association, Bangalore-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 



Six TH I'lNTERNATrONAL CONFERENCE ON RAMAN SPECTROSCOPY AT 
BANGAL0RE~4~9 SEPTEMBER 1978 


B A.NCjrALOKl: witnessed an occasion ot 
historic imporUin.ce to Indian Science when 
the Sixlh International Conference on Raman 
Spectroscopy was held from 4th. to 9th of 
September 197S. The live previous conferences 
in this series had been held at various centres in 
1 ill rope and America. [The first conference was 
ori*anised at Ottawa in 1969, the second at 
Oxford, in 1970, the third at Reims (France) 
in 1972, the fourth at Brunswick (U.S.A.) 
in 1974 and the lifth at Freiburg {West 
Ocrniany) in 1976.] To the scientific commu¬ 
nity throughout the world and particularly 
to us in India, this sixth Conference was of 
.special signilican.ee for two reasons. First, 
it commemorated the Golden Jubilee of the 
discovery of the Raman ElTect for which 
Professor C. V. Raman won the Nobel Prize 
in Physics in the year 1930. Secondly, the 
Conference was held at Bangalore where 
Raman himself had lived and worked for 
nearly 40 years. It was thus a fitting tribute 
to Raman and his lasting contributions to 
science that distinguished scientists from all 
over the world chose to meet at Bangalore 
this year for the sixth Conference. 

On an occasion like this, it is not out of 
place to refresh our memory with the historical 
aspect of the discovery of Raman Effect. 
It was on the 28th of February 1928 that 
Prof. C. V. Raman carried out the crucial 
experiment which established the new pheno¬ 
menon that now bears his name. This was 
the culmination of seven years oi intensive 
effort by him and his students on the study 
of light scattering in the laboratories of the 
Indian Association for the Cultivation of 
Science, Calcutta. Raman discovered that the 
scattered light has a very weak component 
whose wavelength is slightly different from 
^ that of the incident light and that this change 
of wavelength is directly related to the vibra¬ 
tional energy of the molecules constituting 


the scattering material. Thus it provided 
another direct confirmation of the quantum 
nature of light and opened up a new and 
simple technique of studying the energy levels 
of molecules and crystals. The first complete 
scientific account of the experiments that led 
to the discovery was presented by Raman in 
a lecture entitled ' A New Radiation ' delivered 
at Central College, Bangalore, on 16rh March 
1928. Within a few weeks, the discovery 
was hailed all over the world. A number 
of papers dealing with Raman's observation 
were read at the French Academy of Sciences, 
the earliest of these being that of Y. Rocard 
who presented a paper on April 23. 1928 
discussing several aspects of the new effect 
and suggesting amongst other things that 
the diffuseness of the lines found in the 
spectrum of benzene might be due to inter- 
molecular fields. Soon afterwards, the American 
Physicist R. W. Wood sent a cable to ‘ Nature 
“ I have verified Prof. Raman's brilliant and 
surprising discovery in every particular. It 
appears to me that this is a very beautiful 
discovery, which resulted from Raman's long 
and patient study of the phenomenon of light 
scattering The same year, Landsberg and 
Mandelstam in Moscow submitted a paper to 
‘ Naturwissenschaften' in which they described 
the Raman spectrum of crystalline quartz. 
The work of Landsberg and Mandelstam was 
probably independent of that of the Calcutta 
School, but, it must be said to their credit 
that these authors acknowledged that they 
had seen the report of Raman and Krishnan 
in ‘ Nature'. In August, Pringsheim in 
Berlin made a critical analysis of the pro¬ 
cesses involved ^ in. the new light scattering 
phenomenon ’ and named it the Raman 
Effect. Raman was awarded the Nobel Prize 
for Physics in 1930. 

Schools of Raman Spectroscopy were soon 
established at various centres throughout the 
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uorld. Until the early sixties, nearly all 
Raman spectroscopic studies were limited to 
the vibrational and rotational spectra of mole¬ 
cules and cr}'stals. However, with the advent 
of the laser in 1960, an ideal and powerful 
source of light, highly monochromatic and 
well collimated, became available for Raman 
Spectroscopy. Consequently, it is now possible 
to study even very weak scattering phenomenon 
from minute samples, with the result that 
during the last fifteen years there has been a 
renaissance in this field. 

Studies of excitations and phase transitions 
in crystalline solids, structural investigations 
of organic and inorganic substances, quanti¬ 
tative analyses of ionic equilibria and inter¬ 
actions, the elucidation of the conformational 
and environmental behaviour of macromole¬ 
cules and their relationship to biological and 
li\ing systems, detection and control of pollu¬ 
tion are just a few examples of the recent 
wave of activity in this field. 

Id addition to these studies, which require 
only relatively low power lasers, many fascinat¬ 
ing new Raman scattering processes have been 
discovered using intense laser sources. Above 
a certain threshold intensity of the laser, 
the stimulated Raman scattering may take 
place. In this case, the Raman scattered 
light also behaves as an intense, coherent, 
laser-like source whose frequency can be 
\aried o\er a wide range by a suitable choice 
of scattering materials. Thus, the Raman 
Effect, in turn, has provided the new laser 
source.-. Coherent anti-stokes Raman scattering 
t CARS Ms another exciting and new develop¬ 
ment w hich promises to have many interesting 
and widespread applications. The inverse 
and hyper Raman efiects are further unusual 
examples of non-linear Raman processes. 

\Vith the tremendous resurgence of interest 
in this field, it is not surprising that the need 
was felt to have a conference to exchange ideas 
and information, and therefore in 1969, the 
first International Conference was organised 
in Ottawa. Howevei, unlike the previous 
conferences, the Bangalore Conference is a 


on Raman Spectroscopy 

rather special one in that it is being held in 
the Golden Jubilee year of the Raman Effect. 
Partly because of this, an International 
Organisation Committee was formed with 
Prof. James R. Durig of U.S.A. as the Chairman 
and with members fioni six other countries, 
including India; and a National Organising 
Committee was constituted by the Government 
of India with Prof. M. G. K. Menon as the 
Chairman. The Conference had the generous 
support of the Government of India and also 
the sponsorship of the Indian Academy of 
Sciences, the Indian National Science Academy, 
the Indian Association for the Cultivation of 
Science, Calcutta, the Indian Institute of 
Science and a number of other organisa¬ 
tions in the country. At international level 
the Conference was sponsored by the Royal 
Society, of which Raman was a Fellow and 
a Hughes medallist, the French Academy of 
Sciences of which Raman was an honorary 
fellow, the US National Science Foundation, 
three International Unions belonging to the 
International Council of Scientific Unions, 
namely, those of Physics, Chemistry and the 
Biological Sciences. 

The meeting was attended by more than 
300 participants from 26 countries, including 
U.S.A., U.S.S.R., U.K., France, Poland, West 
Germany and India. In addition, all the old 
students and colleagues of Raman were specially 
invited to attend the Conference. Nearly 45 
invited talks and 260 contributed papers 
were presented at the Conference and these 
were grouped together into thirteen broad 
categories as follows: 

1 Chemical applications 

2 Applications in biochemistry and biology 

3 Resonance Raman scattering 

4 Intensities and depolarization ratios 

5 Time dependent processes, reorienta¬ 
tion and relaxation 

6 Gases, flames and environmental ana¬ 
lysis 

7 Melts, liquids and solutions 

8 Matrix isolation 

9 Polymers. 



JMe-maiional Conference on Raman Spectroscopy 


703 


1{) Molecular and liquid crystals 

11 Ionic crystals, metals and semi-conduc¬ 
tors 

12 Non-lincar cllects including stimulated 
and coherent anli-stokcs scattering, and 

13 New tccliniqiics. 

'Fhc large variety of topics dealt with at this 
C(>nfcien.ce and the depth ol tlieir coverage 
hear clear testimony to the current importance 
of Raman spectroscopy in the different 
branches of science and technology. 

The Ih'occedings of the Conference, edited 
by Schmid, Krishnan, Kiefer and Shroetter 
runs to about I,()()() pages and is divided into 
two volumes. The proceedings were made 
available during the Conference. 

llic high standard of the deliberations 
and the t’ieh scientific fare at this meeting were 
recognised by all the participants. To quote 
Proicsstn- James Diirig, the Chairman of the 
Coiifeicncc, It was the finest meeting so far 
on Raman spectroscopy. The excellent 
iinangcments and. standards set here would 
be indeed liaid to meet in future conferences 
elsewhere 

1'hc C'ontcrencc opened with, a welcome 
address by M. G. K. McnonandDr. J. R. 
Durig and the historical session traced the 
history and development of Raman spectro¬ 
scopy during the past lifty years. Dr. K, R. 
Ramanathan, a distinguished scientist and one 
of the eajliesf associates of Raman, reminisced 
about Ramair.s iadcfa.tigable zeal and enffui- 
siasm for his scientific pursuits. He noted 
fiiut the discovery of the Raman effect was 
the culmination of seven years of intensive 
elforts by Raman and his students in the study 
of various aspects of light scattering. 

Dr. S. Bhagavanta.m, another distinguished 
student of Raman, vividly recalled his associa¬ 
tion with Raman for over four decades and 
picscnted a graphic portrait of Raman s 
scientific as well as human spirit. Dr. D. A. 
Long of the University of Bradford emphasized 
in Ms talk that the fundamental significance 
of Raman’s discovery so excited the enthusiasm 
of scientists in France and elsewhere in Europe 


that even within the first few weeks after 
Raman s announcement of his discovery, 
several detailed investigations were carried 
out on a variety of systems using the Raman 
Effect. The fourth historical paper was by 
Dr. R. C. Lord, a distinguished Raman spectro- 
scopist from U.S.A., who was unable to come. 
His paper, presented by Dr. F. A. Miller, 
described the early contributions of R. W, 
Wood and other scientists in U.S.A. in the 
field of Raman spectroscopy, and touched 
upon the developmerxts of the post-laser era 
which have revolutionized this area of research 
in all its aspects. 

Finally Dr. R. S. Krishnan, another asso¬ 
ciate of Raman, dwelt upon the recent pro¬ 
gress in our understanding of the Raman 
spectra with particular reference to alkali 
halide crystals. 

The historical session was followed by the 
presentatioi? of inv.ited and contributed papers 
devoted to the discussion of new results 
obtained using Raman spectroscopy in the 
different areas mentioned already. It is obvi¬ 
ously impossible to summarise here the detailed 
findings of all of these papers. Only a few 
of the recent techniques and applications of 
Raman spectroscopy, that were highlighted 
at the Conference are mentioned here« 
Dr. C. K. N. Patel of the Beil Telephone Labo¬ 
ratories in U.S.A. described the development 
of the spin-flip Raman laser which has emerged 
as a very sensitive tool for high resolution 
spectroscopy. It is also applied in the detec¬ 
tion and monitoring of atmospheric and strato¬ 
spheric pollution. Dr. Bridoux from France 
described the recent advances in pulsed Raman 
spectroscopy which is another promising new 
technique. Used in conjunction with signal 
averaging and multichannel detection, it allows 
time and space resolved studies of samples 
even in trace quantities. The Raman micro- 
probe technique is yet another new develop¬ 
ment which permits in-siiu, non-destructive 
analysis of the spatial distribution of particles 
of microscopic size. Finally, the use of optical 
fibres and evanescent wave excitation, render it 
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Du->:oie lu iiuay biinipie^ which might other¬ 
wise ^Liiler cecomposition when illuminated by 
:he direci laser beam. These developments 
have also been applied in several important 
area^ of research, such as medical diagnosis 
and Treatment, cancer cell metabolism, 
nuckic acids, structure of proteins, peptide 
conformations and biomembranes. Tranqui- 
]izer> as well as other compounds of thera- 
netiiic interest have also been examined. 
The resonance Raman ehect has been used 
iO determine ihe oxygen saturation in whole 
human blood !ti viiro. Pulmonary function 
ie,>ting. inirti and post operative monitoring, 
iiiienshe care, determination of cardiovascular 
parameters, and occupational and sports 
medicine are some of the other areas, where 
new applications are being evolved. The 
petroleum industry is yet another area where 
Raman spectroscopy is finding new appli¬ 
cations in determining the structure of liquid 
alkanes, polyethylene and paraffinic compounds. 
The how properties as well as the constituents 
in gaseous flames are also investigated by 
Raman spectroscopy. The abo\e deveiop- 
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ments are clearly indicative of the increasing 
importance of Raman spectroscopy in diverse 
areas of basic and applied research. 

It is interesting to recall here Raman's own 
assessment of the importance of his discovery. 
To quote from his Nobel Prize lecture, 
"The Universality of the phenomenon, the 
convenience of the experimental technique, 
and the simplicity of the spectra obtained, 
enable the elTect to be used as an experimental 
aid '"C the solution of a, wide range of problems 
in physics and chemistry. Indeed, it may be 
said that it is this fact which constitutes, 
the principal significance of the ellect. The fre¬ 
quency dilTerences deiermined from the spectra, 
the width, and character of the lines appearing 
in them and the intensity and state of polari¬ 
zation. of the scattered radiations enable us 
to obtain an insight into ihc ultimate structure 
of the scattering substance". 

It is thus an. appropriate tribute to the 
prescient vision, of this great Indian scientist 
that all his expecrations arc being realized 
now^ in ever greater measure. 
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iWlTED lECTURES DELIVERED AT THE CONFEREiNCE 


1 Siimulared Raman Effect and Coherent 
Raman Scattering by N. Bioembergen. 

2 Sponianeous Raman. Coherent Raman 
and infrared Spectroscopy in the Study 
of High Temperature Systems by 1. 
Beattie. 

3 Spin Flip Raman Laser and High Resolu¬ 
tion Spectroscopy by C. K.'^N. Patel. 

4 Application of Raman Spectroscopy to 
^-■le Study 01 the Orientational Motion of 
uie Molecules in the Liquids by J. Las- 
combe. 

5 Raman Spectra of Matrix Isolated Mate¬ 
rials by W. J. Or\'i!le-Thomas. 

6 Progress in High Resolution Raman 
Spectroscopy by B. P. StoichelT. 

Polymers or Bioiogical Molecules by W. L. 
Peticolas. 

5 Applications of Normal Coordinate Calcu¬ 
lations ro the Study of Chain Molecules 
and Polymers by T. Shimanouchi, 

9 The Theory ot Resonance Raman Spectro- 
''Copy by \\\ Siebrand. 


10 Raman Intensities of Charge Transfer 
Crystals by M. I to. 

11 Raman Scattering in Semiconductors by 
W. Richter. 

12 Resonance Raman. Spectra of Biological 
Materials: Approaches to Interpreta¬ 
tion by P. R. Carey. 

13 Determination of Acceptor g'-valucs by 
Raman Spectroscopy by .1. F. Scott. 

14 Raman Spectra of Molecular Crystals 
formed of Simple Molecules by R. M. Pick. 

15 Raman Spectra of Solid Inorganic Halide 
Complexes by J. Shamir. 

16 Raman Spectral Studies of Ion-Ion and 
Ion-Solvent Interactions by D. E. Irish. 

17 Raman Spectroscopy of Organic Com¬ 
pounds by B. Schrader. 

Application Possibilities of 3rd Order 
Non-linear Raman Efifects as a Spectro¬ 
scopic Tool for Chemistry by A. Lau. 

19 Experimental Problems and Results in 
the Raman Spectra of Polymers by .1. L. 
Koenig, 
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20 Applicuiioti, ol'C’oupicd-chiinnel Equatioas 
to Resonance Raman Scattering by M 

21 Short Raiu’c Order and Structure in 
I u|uids as detcimmed by Raman Spectro¬ 
scopy by .1. P. Perchard. 

22 I lie Study ol‘ I rce Radicals by R E 

Hester. ■ ■ 

2.t Raman Scattering by Disordered Solids 
by S. S. Mitra. 

24 nigh Rcsolulion Raman Spectra of Gases 
by II. Berger. 

2.S Raman intensities in Gases and their 
i'nhanccmcnt in Liquids by H. W. 
Sell rotter. 

26 High Resolution Rotation-Vibrational 
Raman Spectrosccipy by S. Brodersen. 

27 Chemical Application of Coherent Anti- 
Stokes Raman Spectroscopy by A. B. 
1 lar\'ey. 

25 Resonance Pin ha need CARS by L. A. 
( arreira. 

2d Microana lysis by Raman Spectroscopy 
by G. .1. Rosasco. 

M) Raman. Microprobe-Some Analytical 
Applications by P. Dhamelincourt. 


31 Recent Results in Resonance Raman 
Spectroscopy by R. J. H. Clark. 

-- Chemical Applications of Vibrational 
Spectroscopy by H. D. Bist. 

33 Raman Spectra of Organic Solids bv L. 
Colombo. 

34 Raman Spectroscopic Studies of Orsano- 
metallic Complexes by V. T. Aleksanvan. 

35 Intensities in the Raman Eflfect bv' A. 
MLilier. 

36 The Study of Flames bv Raman Spectro¬ 
scopy by M. Lapp. 

37 Recent Advances of the Application of 
Raman Spectroscopy to the Studv of 
Biologically Important Molecules by T. 
Theophanides. 

38 Recent Applications of the Normal Raman 
Effect for the Study of Biologically Impor¬ 
tant Molecules by G. J. Thomas, Jr. 

39 Raman Spectra of Thin Films by R. 
Dupeyrat. 

40 Recent Advances in Pulsed Raman 
Spectroscopy by M. Bridoux. 

41 Raman Intensities of Organic Molecules 
by Electro-Optical Parameters by G. Zerbi. 


PHOrCXiRAPHIC AND GEMS AND MINERAL EXHIBITIONS AT THE 
RAMAN RESEARCH INSTITUTE. BANGALORE 


To comnicmonOe the Golden Jubilee of the 
discovery of Raman Elfcct, a, photographic 
exhibition consish'ng of an. extraordinary collec¬ 
tion of pictures, many old and rare, illustrating 
the various facets of the career and personality 
of Sir ('. V. Raamin had been arranged at 
the Raanaii Research Institute. The exhibition 
was. got ready by early September during the 
session of tlie Sixth International Conference 
on Raman Spectroscopy. 

Hie exhibition Ii,ad. photographs of his 
ancestral home, fanaily, correspondence on 
sciciUitic and other matters, the various labo¬ 
ratories where Raman worked, his colleagues 
on his important researches, some views he 
expressed on diverse matters and a few pictures 
from his travels. The simple apparatus used 
to discover his celebrated effect and pictures 
from the Nobel Ceiemony in Sweden were also 
exhibited. 

The most important aspect of the exhibition 
is that it illustrates the wide variety of pheno¬ 


mena investigated by Raman in a scientific 
career of over 66 years, and of which the 
Raman Effect, although the besi known, is 
only a small part. 

Ce/??s and Minerals: Prof. Raman's collec¬ 
tion ■ of gems and minerals is undoubtedly 
unique as a personal collection. Hundreds 
of specimens of nature's most beautiful crea¬ 
tions in the mineral world were acquired by 
him over the years both for their aesthetic 
appeal and also as a source of inspirarion for 
his numerous researches in crystallography 
and mineralogy. A part of this collection 
was also on display to the public. Both the 
photographic exhibition and the collection 
of gems and minerals were kept open to the 
public from September 12 to 17, 1978. 

The exhibition was witnessed by more than 
three thousand people including the delegates 
of the Sixth International Conference on Raman 
Spectroscopy, students of educational Insti¬ 
tutions and the general public. 
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INFRARED SPECTRA OF SOME METAL COMPLEXES OF N, N-DIMETHYL THIOUREA 

K. DWARAKANATH and D. N. SATHYANARAYANA 
Department of Inorganic and Physical Chemistry, Indian Institute of Science, Bangahme 560 012, India 

Abstract 

Synthesis of the metal complexes of N,N-dimethyl thiourea (DMTU) with divalent Co, Zn, 
Cd and Hg chlorides is reported. Infrared spectra of these complexes have neen studied from 4000 
to 200 cm"i and the coordination of DMTU is inferred to occur through sulfur in all these mc'al 

complexes. 


Introduction 

T here is continued interest in the synthesis and 
characterisation of metal complexes of thiourea 
and its various N-substituted derivatives^"^. The 
studies on thiourea derivatives are of interest because 
of their ability lo coordinate either through sulfur or 
through nitrogen and also due to some unusual spectro¬ 
scopic, magnetic and structural properties shown by 
these compoundS'h The infrared spectra have been 
extensi\ely employed to study the nature of these 
complexes. Although the metal complexes of (sym) 
N,N'-dimethyl thiourea (s-DMTUj have been exten¬ 
sively studied-there seems to be no work on the 
metal complexes of (unsym) N.N-dimethyl thiourea 
CDMTU), save for a report on Ag(I) complexesh 
DMTU is an interesting molecule and is structurally 
related to the tertiary thioaniide, N,N-dimethyl thio- 
acetamide where the C-CHs group is replaced by 
C-NH: group. 

Experlv^ental 

DMTU was prepared according to Preiser^ and 
recrysiallized from water. The procedures*^ described 
for the preparation of similar complexes of s-DMTU 
were employed for the preparation of DMTU complexes. 
All complexes were prepared b\^ employing the ’metal 
chloride and the ligand in 1 :2-2-5 mole ratio. 

The Colilj complex was obtained by reacting 
anhydrous CoCU solution in absolute alcohol with 
DMTU in the same solvent. The mixture was stirred 
for 1 2 hr, concentrated on a water bath and cooled. 
The light blue coloured solid obtained was filtered 
washed with alcohol and dried in vacuo. 

The Znllli and Cd(ll) chloride complexes were 
prepared by adding the solid metal chlorides to a 
solution of ligand in methanol with stirring- The 
metal chloride initially dissolves and with continued 
stirring, the colourless compound precipitates out. It 
was collected, washed with methanol and dried. The 
Hg(II) chloride complex was obtained by mixing 
methanol solutions of HgCH and DMTU. A white 
cry'staliine solid obtained was filtered and washed 
with methanol and dried. 

The complexes analysed to the composition 
MCi2.2 DMTU. Elemental analyses of C and H 


were performed microanalytically and the metal 
contents by standard procedures. Analytical data 
found (with calculated values in parenthesis) arc as 
follows : 


Co 17-0 (17-5), 
Zn IS'4 (19-0;, 
Cd 28-] (28-7), 
Hg 42-4 (41-8), 


C 21-6 (20-2), 
C I7-3 (19-8), 
C 13-5 (17-4), 
C 9-2 (14-2), 


H 5-7 (4-79 %; 
H 5-1 (4-7)%; 
H 4-1 (4-19 %; 
H 3-2 (3-4) %. 


Infrared spectra were recorded on a Carl Zeiss 
UR 10 spectrophotometer from 4000 to 400 enr', 
and from 600 to 200 cni“i on a Beckman IR 12 
instrument in Nujol mull and KBr pellet. 


Discussion 

Some of the important vibrational frequencies of 
DMTU and its metal complexes are given in Table J, 
along with their assignments. These assignments are 
based on a normal coordinate analysis of DMTU 
and its N-deutero species**. Only those vibrations 
of the ligand which are affected on coordination to the 
metal will be discussed. 

While NH 2 stretching and bending frequencies are 
nearly unaffected, the C-N and C= S .stretching 
frequencies show the following changes from the free 
ligand to the metal complex. The thioamide 111 band 
due to C-N stretching at 1528 cm-t is shifted lo higher 
frequencies by about 30 to 45 cnv'J and is observed 
around 1560 to 1575 cm“i in the complexes. The 
500 cm-i band of DMTU due to C=S bending is 
found to increase by about 15 to 30cm-i on complexation 
and is found between 508 to 530 cm-i in the complexes. 

The 862, 688 and 485 cm-i bands of DMTU to which 
the C=S stretching contributes**, are surprisingly, 
nearly unaffected although a decrease in the C=S 
stretching frequency is expected on bonding of DMTU 
to the metal ions through sulfur. This may be attri¬ 
buted to the fact that the C=S stretching contribution 
in the bands referred to is much less, about 25% and 
the freqeuencies are due to highly mixed vibrational 
modes, it may be tempting to say that back banding 
from metal to the ligand may be responsible for the 
C=S stretching frequency of the ligand not being 
affected in the metal complexes. However, that this 
is not so may be noted from the different nature of 
the shifts in the C=S stretching band in the metM 
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Table I 


Siinie ifnportant infrared frequencies (cm l) of N,N-difnethyl thiourea and its metal complexes^ 


DMTU 

Zn(DMTU) 2 Cl 2 

Cd(DMTU) 2 Cl 2 

Hg(DMTU 2 Cl 2 

Co(DMTU) 2 Cl 2 

Main Assignments 

.1370 (ms) 

3383 (s) 

3350 (s) 

3335 (s) 

3400 (s, sh) 

vNH 2 

3160 (s) 

3220 (s) 

3110 (s, sh) 
3172 (s) 

3195 (m, sh) 
3165 (s) 

3378 (s) 

3210 (s) 


3245 (ms) 

3307 (s) 

3305 (s) 

3310 (s, sh) 

3308 (s) 

Fermi resonance band 

1610 (s) 

1637 (s', 

1636 (s) 

1620 (vs) 

1616 (vs) 

(5NH2 

1 . 12 K (s) 

1565 (vs) 

1578 (s) 

1565 (s) 

1558 (vs) 

vCN 

1168 (m, b) 

1180 (mw) 
1142 (mw) 

1180 (w) 

1140 (w, sh) 

1175 (vw) 

1140 (vw) 

1177 (w) 

1148 (w) 

rNH 2 

862 (s) 

867 (s, sp) 

865 (m) 

865 (m) 

875 (mw) 

vCN, vCS 

688 (s) 

681 (vs) 

683 (m) 

685 (m) 

680 (m) 


628 (m) 

605 (w, sh) 
585 (mw) 

605 (mw) 

615 (w) 

604 (w) 

575 (w) 

TNH 2 

500 (mw) 

514 (m) 

530 (m, b) 

530 (m, b) 

508 (mw) 

<5 CS, sk bend 

485 (m) 

492 (ms) 

480 (m) 

488 (w) 

487 (w) 

487 (w) 

sk bend, vCS 

458 (m) 

452 (mw) 
426 (mw) 

465 (w) 

470 (mw) 

445 (w) 

wNHj 


356 (w) 

358 (w) 

331 (w) 


362 (w) 

V MS 


288 (mw) 

281 (m) 

250 (mw) 

252 (w) 

vMCl 

240 (w) 

227 (w) 

261 (m) 

227 (w) 

229 (mw) 

rC'NC', n CS 

^ s, strong; ni, medium; w, weak/wag; 
sk, skeletal; r, rock; n, out of plane bend; 

b, broad; sh, shoulder; v, stretch; 
C' rrethyl carbon. 

3, bend; t, torsion 


compicxej; of thiourea*-^’ and thioacclamide^^. Thiourea 
and thioacclamide exhibit a band at 736 and 719 cm 
respectively, due to predominantly C~S stretching. 
Whereas thioacetamide shows a decrease of 40 to 
60 cm”-! in the C = S stretching frequency on coordi¬ 
nation to a metal iont 2 ,13^ thiourea shows a decrease 
of hardly 10 cm”i in the metal complexes’-^’i^js. it 
would thcrefoi“e be difficult to say between the two 
closely related S-donor ligands that there is back bond¬ 
ing only in the complexes of thiourea and not in thio¬ 
acetamide. The increase in the C—N stretching and 
the C=S bending frequencies and the nearly constant 
NH 2 group frequencies indicate that the coordination 
pf DMTU is through sulfur in all these metal complexes. 


1 . Andreocci, M. V., Bossa, M., Ramunni, G., 

Scazzochio, M., Gattegno, D. and Giuliani, 
A. M., J. Chem. Soc. Dalton, 1974, p, 41; and 
the references therein. 

2. Bachechi, F., Zambonelli, L. and Marcotri- 

giano, G., Inorg. Chim. Acta, 1976, 17, 225. 

3 . Marcotrigiano, G., Battistuzzi, R. and Peyronel, G., 

Spectrochim. Acta, 1976, 32 A, 291; and the 
references therein. 

4 . —, Z. Anorg. Chem., 1975, 417, 75. 

5 . Vizzini, E. A., Taylor, I. F. and Amma, E, L., 

Inorg. Chem., 1968, 7, 1351. 




[ Current 
Science 


- - -2-t-w-:oxx end ChlorusuKsntiUed 

Ci R. K.. Aaarsvaia. L'. and Rao. C. N. R., II- 
r/.v?;;. Sia- 1967, 89, 225. 12. 

R. -::d Saikla. T. C., /. Ind. Chem. Soc., 

3i.K 69?. 

*. P:c>er. P. W At?!. Chem. Soc., 1949, 71, 

Z'''4v. 

Dv...ri,kana:b. K. and Saihyanara.vana, D. N., 

C omn'anicateu. 

Nar;:aguchi. A., Penland, R. B., Mizushima, S., 

Lane. I. L. Curran, C. and Quagliano, J. V., 15. 

J. Am. Chem, Soc., 195S, 80, 527. 


pheno.xy Acetyl] Marpholmes 


Suzuki, 1., Bull, Chem. Soc., Japar, 1962,35, 1449. 

Iyengar, R. R., Sathyanara^^ana, D. N. and 
Patel, C. C., J. Inovg. Nucl. Chem., 1972, 34, 
1088. 

Flint, C. D. and GOodgamc, M., Chem. Soc. 
(A), 1968, p. 750. 

Swaminathan, K. and Irving, H. M. N., ./.Inorg^ 
hfncl. Chem., 1964, 26, 129i. 

Jensen, K. A. and Nielsen, P. U., Acm Chem. 
Scaud., 1966, 20, 597. 


SYNTHESIS OF N-fl-PHENOXY AND CHLOROSUBSTITUTED PHENOXY ACETYL] MORPHOLINES 
AND THEIR PLANT GROWTH REGULATORY AND PHARMACOLOGICAL ACTIVITIES 

AWADHESH Kr. GUPTA and J. S. CHAUHAN 
Chemical Lahoratovie.s, Univer.my of Allahabad, Allahabad, India 


Abstract 

Phenox> and some chlorophenoxy acetic acids have been synthesized and condensed with 
morpholine ihrough their chlorides in alkaline medium; the amides thus obtained were found 
to be CNS depressant but none showed cardiovascular properties. Results of Anti-inflammatory 
and .•\ntiailergic activities are also reponed. A few were also found to possess plant growth promot¬ 
ing properties. 


XHE •.e.rsa:iiii> of phenoxv' acetic acid, substi- 
* :u:ed pheno\> acetic acids and their derivatives 
rar:!w'uian> the amides, is demonstrated by the fact 
’hai of these compounds possess herbicidaP'-^, 

”acter!C;da!- and diuretic- activities, and are also 
•-e.cctoe .nerh;cided’"L .A few have also been used as 
oca ar.aeNheiics'^^;;. tranquilizers and sedativesi 2 . 

Trc rre<ent work, records the synthesis of hetero- 
K>^.;c a.maces or phenox> acetic acid and chloro substi- 
p.ner.o.\> acetic acids. 


T.ne '}ntn^^ized acids were con\ened into their 
:.d cn..-r;ae' b} ih!on>l chloride and the acid chlorides 
ere ,or:den<ed with teirahydro-1 : 4-oxazine in alka¬ 
ne meciam !c get the respective amides, 
i rti- r^armacologicai and plant growth regulatory 
nc":.c- .\ere studied and are reponed here. 

E.\?£r:\!Ent-'.l Procedure 




’'.a. e 
Tne 


cetic acid and chlorophenoxy acetic acids 
:7ec ?•} condensing sodium salt of appro- 
with aCH:COONai-NiA 

a etas 10-02 M) were refluxed with 
-XL iOr 3-4 hours under an- 
^ ^ '^team bath. Subsequently, 

on ihe excess of thionyl chloride under 
. ?rc-ure. :.he acid chlorides were added drop- 
-:ce c.xMed solution of .Morpholine (0-03 Ml 
’’^‘ 2 ■ acid acceptor) in about 

The separated amides were filtered, washed 


■ce !0-0- 

inions or 


with sodium bicarbonate solution and then with water 
to remove any unreacted acid and recrystallizcd from 
petroleum-ether (40-60'). 

The homogeneity of the products was tested by thin- 
layer-chromatography. Each compound gave a single 
spot on chromatoplates of silica gcl ‘ G L 

The melting points and analytical data of the com¬ 
pounds are given in Table I. 

Structures of amides have also been supported by 
their IR spectra which showed prominent peaks around 
2900cm-i (C-H str.); 1650cm“i (C”0 sir.); 1600, 
1580, 1500 and 1450 ems (Aromatic C in plane 
vibrations); 1470 cm-^ (-CH 2 ~bending): .1225 and 
1025 cm-i (Ar-O-): and 1115 cm~A (CH2-0~-CH2). 

Plant Growth Regulating Properties 

Compound Nos. 1, 3 and 4 of Table T were found 
to possess plant growth promoting properties. A 
solution of 50 mg of any of the above compounds in 
100 ml of water when applied to the germinating seeds 
of Zea mays showed following .shoot-length after four 
days. 


Compound No. Control 1 2 3 4 5 

(Table I) 


Length in cm 5 6-2 5*1 6*2 6-3 4*9 
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Table I 

N~ [2-iPliCfio,\ylCliIoropIienoxy) Acetyl] Morpholine 


R“— 



\ 


-OCH,CO N 


\ 

O 

/ 


R}^ 


Ckunpound 

R 2 

\v 

Molecular 

m.p. 

Yield 

No. 




formula 

"C 

«/ 

/o 

1 . 

11 

U 

M 

Cl2Hlr,N03 

89-91 

82 

1 

Cl 

H 

H 

C, 2 H, 4 N 03 CI 

120-1 

84 

3. 

H 

Cl 

H 

C 12 H 14 NO 3 CI 

141-2 

82 

4. 

Cl 

Cl 

H 

Ci2Hi3N03C(2 

98-9 

81 

5 

C’l 

Cl 

Cl 

Ct2Hi2N03Cl3 

126-8 

87 


Note : (i) All the melting points are uncorrecled. 

Pharmacological Properties 
All the amides have (mice) . * 1000 mg/kg 

(intra-pcritoneal) except compound No. 4 (Table I) 
which has (mice) 681 mg/kg (i.p.). -J- of LD,^ 
doses (i.p.) of all amides showed Central Nervous 
System depressant activity in mice. No cardiovascular 
activity was observed when tested on cats. The pet 
centage inhibition of inOammation (Anti-inPlammatory) 
and Passive Cutaneous Anaphylaxis (Antiallergic) 

were found as follows:-- [i-of LD .0 doses (peroral) 

in mice]. 

Table H 


Compound No. Anti-iiillam- 
(Tahle 1) matory 

} ll’4 

3 34-2 

4 3-4 

5 
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Composition % 


Calculated 



Found 



C 

H 

N 

Cl 

C 

H 

N 

Cl 

65-15 

6-78 

6-33 


65-1 

6-55 

5-82 



56-36 

5-47 

5-47 

13-89 

56-14 

5-22 

5-16 

13- 

64 

56-36 

5-47 

5-47 

13-89 

55-96 

5-38 

5-24 

13- 

52 

49-65 

4-48 

4-82 

24-48 

49-5 

4-16 

4-53 

24- 

•22 

44-37 

3-69 

4-31 

32*81 

43-92 

3-42 

4-18 

32' 

'52 


(ii) All are recrystallised from petroleum-ether (40-60"^^). 
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I^assive cutaneous 
Anaphylaxis 

60 

54 

54 

58 

54 
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S^ NTHESIS OF N-[2-PHENOXY AND CHLOROSUBSTITUTED PHENOXY ACRTYE] MORPHOLINES 
and THF.Ik PLANT GROWTH REGULATORY AND PHARMACOLOGICAL ACTIVITIES 

.AW.ADHESH Kr. GUPTA .and J. S. CHAUHAN 

Chemical Lahoratories, University of Allahabad, Allahabad. India 

Abstr.\ct 

Phenox} and .•^ome chiorophenoxy acetic acids have been synthesized and condensed with 
morphoane through their chlorides in alkaline medium; the amides thus obtained were found 
:o ne CNS depressant but none showed cardiovascular properties. Results of Anti-inilammatory 
anc Antiallergic activities are also reponed. A few were also found to possess plant growth promot¬ 
ing properties. 


-.ersarditx of phenoxy acetic acid, subsii- 
lured phenox} acetic acids and their derivatives 
?ar:;aui:irl> the amides, is demonstrated by the fact 
that some of r.hese compounds possess herbicidaP--^, 
n.icier;c;ja,;- and diuretic* aciixiiies, and are also 
■Nc.eaiive hermcides*’'\ A tew have also been used as 
- cu; anae>!het!cs'''^--k tranquilizers and sedativesi 2 . 


Tne pre'«er.: work, records the synthesis of hetero- 
anuccs or pheno.xv acetic acid and chloro substi- 
r.ner.os} acetic acids, 

i^cids were con\ened into their 
crGorde" b> ihionyl chloride and the acid chlorides 
-c.-’c c..mdenNed with ieirahydro- 1 : d-o.xazine in alka- 
.,:'e r:-ec.-u:r. to get the respective amides. 

r‘■---^•-‘-olo.gsca! and plant growth regulatory 
re.-’oe. were studied and are reponed here. 

Procedure 

and chiorophenoxy acetic acids 
wore '.ir.r.nc'tzed 0} condensing sodium salt of appro- 
rr;.ue rreno'. with aCH:COONa:3, la 


The 




were refluxed 
' .;or 3-4 hours under 
on a steam hath. Subseque 
G-...,;r.g o!l :ne excess of thionyl chloride u 
-*u pre-^ure. :ne acid chlorides were added c 
:he !ce cooled solution of .Morpholine ( 0 - 0 : 
T'*' f N NaOH (as acid acceptor) in ai 
- The >eparatea amides were filtered, wa; 


with sodium bicarbonate solution and then with water 
to remove any unreacted acid and recrystallizcd from 
petroleum-ether (40-60'). 

The homogeneity of the product.s was tested by thin- 
layer-chromatography. Each compound gave a single 
spot on chromatoplates of silica gel ‘ G L 

The melting points and analytical data of the com¬ 
pounds are given in Tabic J. 

Structures of amides have also been supported by 
their IR spectra which showed prominent pcak.s around 
2900cm-i (C-H str.); 1650cnv i (C-O sir.); 1600, 
1580, 1500 and 1450 ems(Aromatic C- C in plane 
vibrations); 1470 cnri (-Cfh-bending); 1225 and 

1025 cm-i (Ar-0-); and 1115 enr i (CH 2 -~ 0 -CH 2 ). 

Plant Growth RnouLATtNc Properties 

Compound Nos. 1 , 3 and 4 of Table T were found 
to possess plant growth promoting properties* A 
solution of 50 mg of any of the above compounds in 
100 ml of water when applied to the germinating seeds 
of Zea mays showed following shoot-length after four 
days. 


Compound No. Control 1 3 4 5 

(Table I) 


Length in cm 5 6-2 5-1 6-2 6-3 4-9 
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Table I 

N- [2~(Piicfi(K\ylCliIoropIie/?oxy) Acetyl] Morpholine 

/ 

^—\ 

<) >-OCH,CON o 

R-‘ 


Conipound R* R“ R-' Molecular m.p. Yield- 

No. formula ’ C % Calculated 


CoQiposition % 


C H N Cl C H N Cl 

1. 11 H H Ci2H|r,N0.3 89-91 82 65-15 6-78 6-33 .. 65-1 6-55 5-82 .. 

2 . C! H H C 12 H 14 NO 3 CI 120-1 84 56-36 5-47 5*47 13-89 56-14 5-22 5-16 13-64 

3 . H Cl H C 12 H 14 NO 3 CI 141-2 82 56-36 5-47 5-47 13-89 55-96 5-38 5-24 13-52 

4 Cl Cl H CnHnN03Ch 98-9 81 49-65 4-48 4-82 24-48 49-5 4-16 4-53 24-22 


5 Cl Cl Cl C,2Hi2N03Cl3 126-8 87 

Note : (i) All the meltiiig points are uncorrected. 

P11ARMACOLOC; 1 CAL PROPERTIES 

All the amides have (mice) , 1000 nig/kg 

(intru-pci'i(oneal) cxccpl compound No. 4 (Table 1) 
which has LlX.o (mice) -681 mg/kg (i.p.). of LD,,; 
doses (i.p.l of all amides showed Central Nervous 
ISysicm dcprcssani activity in mice. No caidiovascular 
uctivily was oh.servcd when tested on cats. The pei- 
centage inhibition of inllammation (Anti-inllammatory) 
and Passive Cutaneous Anaphylaxis (Antiallergic) 
were foutid tts follows:—ol eioses (petoial) 


in mice]. 

Table U 


Cfompound No. 

Anti-in (lam- 

Ikissivc cutaneous 

(Table 1) 

malory 

Anaphylaxis 

\ 

11-4 

60 

2 


54 

3 

34-2 

54 

4 

3-4 

58 
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Abstract 

Qanophycin granules are described from blue-green alga, Calothrix marchica. These 
granules uere found in most of the cells, specially in the mature ones and appeared more or less 
spherical to somewhat elongate; sometimes irregular; 310 to 738 nm in length and 286 to 700 nm 
in diameter. Their image varied with different fixatives and with the range of temperature of both 
pre-and post-fixation. Cyanophycin granules fluctuated in numbers in accordance with the cell 
c>de of light, dark grown cells. 


Introduction 

DEFORE the isolation and confirmation of the 
^ structure of cyanophycin granules in Anabaena 
^fiKdricd difierent workers named these structures 
e.iferenil}. The identification of cyanophycin gra- 
r.uie^ was dimculi because of their different image 
With diiTereni fixation method and with the variation 
of icmperaiure of both pre- and post-fixation. Lang 
4 /ui.- showed that "Cyanophycin granules"- and 
"Structured granules"-’'-^ are one and the same. 

These structures were first reported in Phormidium 
sp., Oxiiiutoria sp„ Anabaena sp. and Cylindrospermum 

Since then much work^^^ on the ultrastructure 
of the biue-green algal cells has been carried out and 
c>anoph>cin granules have been described. In the 
present v\ork, an effort has been made to identify the 
c>anoph\c;n granules of Calothrix marclhca on the 
bu-is o! lilting these published data, particularly with 
regard to measurements and fixation image. An 
attempt has also been made to estimate the relative 
arandance of these granules in the young and mature 
ceils and to relate that with the life-cycle of the alga. 

Materials and Methods 

Tne species studied was isolated from wet soil, 
near the margin of a pool in Dacca, Bangladesh. The 
-.gu was grown in modified Foggii* medium. The 
wa^ mainiained in the same medium throughout 
tne expertmenial studies and was inoculated at 30 d: 
. C ... u regi.me oi 6 hours of darkness alternating 
wnh ix hours of light in 3,420 lux. 

fixauun was carried out using the following sol - 

- d ulutera;deh>de in 0-1 M cacodviate buffer 
**•:) at 4^ C; 

pos:-n\:!:;on in OsO4-0-I M cacodylate 
ipH "-21 at 4 C, 

*.i> Same as abo\e. oniy the temperature was 

changed to 20' C, 


(iii) Equal parts of 4% glulcraldehydc and 2'j„ 
• aqueous OSO 4 -f O-j M Cacodylate buffer (pH 

7*3) at 4°C, 

(iv) 2 % aqueous KMnOa solution. After dehydra¬ 
tion in grades of ethanol and cleaning with 
propylene oxide the .spccirncns were embedded 
in Taab embedding resin. The LKB 8iS0OA 
Mark JII ultrainicrotomc was u.seci with glass 
knives to cut sections. Sections were stained 
with methanolic uranyl acetate*’, Zeiss EM9 
and siemens Elmiskop lA electron microscopes 
were employed. 


Observations 


In section, these granule.s appear more or less 
spherical to somewhat elongate; sometimes irregular, 
often with a protuberance at one end. They vary 
from 310 to 738 nm in length and from 286 to 700 run 
in width. Previous records of their measurements in 
different blue-green algal cells show that they can be 
up to 1000 nm in diameter in the vegetative cells. 

They occur often near the transverse septa and 
sometimes near the side walls (Fig. 1 ), often vcjy 
close to one or more polyphosphate bodies. They 
are absent in the heterocysts (Fig. 2). 

These granules appear with radiating alternate 
eectron dense and electron transparent s trial ions 
( ig* 3), when fixed in 4% gluteraldehyde in cacodylate 
u er at 4 C; the same structures appear electron 
transparent when similarly fixed at 20" C. They 
appear highly electron-dense, obscuring the structural 
etails, when fixed in mixed gluteraldehyde and 

OSO 4 m cacodylate buffer at 4" C (Fig. 2). They are 
dissolved after permanganate fixation leaving an 
electron transparent space. 


i^umoer 


oj cyanophycin Grannies per Cell 
power electron micrographs containing large 
• ^ ^ material fixed at different time 

erva s rom subculture, were used for the estimation. 
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Table I 

Numbers of cell-sections with different numbers of cycinophycin granules at different time intervals after subculture 


Age of 
culture 
in hours 

Total No. of 
cell-sections 
score'd 

Total No. of 
cell-sect ions 
with no granules 

Total No. of 
cell-sections 
with 1 granule 

Total No. of 
cell-sect ions 
with 2 granules 

Total No. of 
cell-sections 
with 3 or more 
granules 

12 

262 

132 

50%, 

90 

34% 

33 

13% 

7 

3 % 

18 

130 

122 

94 % 

6 

5 % 

2 

2% 

0 

0 % 

24 

241 

91 

38% 

71 

29% 

55 

23% 

24 

10 % 

40 

109 

76 

70% 

22 

20% 

10 


1 

1 % 

66 

183 

84 

46% 

64 

35 % 

26 

14% 

9 

5 % 

90 

143 

95 

66% 

29 

20 % 

18 

13% 

1 

1 % 

116 

(153 

129 

S4';' 

22 

.14% 

1 

1%, 

1 

1 % 

140 

155 

96 

58% 

40 

24% 

18 

11% 

12 

7 % 

162 

181 

133 

73% 

37 

20% 

11 

1% 

0 

0 % 



Fig. 1. Caiotnrix marcnica, • 22,^>U0. Fixed in 
4% gluteraldehyde followed by 1% OSO 4 in cacodylate 
buffer at 4° C. Electron dense cyanophycin granules 
(CG) near the transverse sptum and side walls; note 
presence of polyphosphate bodies (P), polyhedral 
bodies (Pb) and photosynthetic lamellae (Ph). 



Fig. 2. Calotlirix marchica, 9,375. Heterocyst 
showing electron-dense polar nodule (Pn); cyano¬ 
phycin granule (CG) absent in the heterocyst but 
present in the adjacent vegetative cell. 
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The numbers of electron micrographs at each time 
interval ranged from four to eleven; the number of 
cells counted at each time interval ranged from 109 
to 262. The total number of cells counted was 1571. 
The results (Table I) show that there is a regular 
fluctuation in the numbers of cyanophycin granules 
per cell at successive time intervals. The numbers 
recorded are those seen in section; the actual number 
per cell would undoubtedly be higher. The numbers 
per cell are at a minimum when the cells are beginning 
to show active growth, /,e., at 18 hours from subcul¬ 
ture and are high at the end of this active period, 

i.e., at 24 hours. It seems possible that a cycle of 
alternative building and utilization of cyanophycin 
granules goes on in resting and dividing cells 
respectively. 



Fig. 3. Calothrix marchica, x 120,000. Highly 
magnified cyanophycin granule showing striations 

Discussion 

What were probably cyanophycin granules have 
been described as a proteinaceous food reserve^i’ 

It has been suggested that they are composed of two 
types of granules—one probably proteinaceous and 
the other probably lipoidal^. That they may be formed 
from thylakoid membranes and serve as a reserve 


membrane material is shown in Nostoc sp. 
chemical analysis of granules isolated from . ' 

cylindriciP'^ did not show the presence of any pi*' 
lipids or significant quantities of carbohydrate' . ^ 
two amino acids, arginine and aspartic acitl^ , 5 .. 
detected. It has been suggested by Siinon^^- tlm^ 
granules behave as a storehouse of combined nit ’ ' 
since arginine has four nitrogen atoms per nu* * \ , 
He has also reported them to be lacking in a* 
growing cells. In a species of Cylimlrosper/nu-' 
has been suggested that cyanophycin granul<*' ' 
utilized during the resting period or very early 
of germination of akinetes. 

The present observation of fluctuation in nn^*' 
of cyanophycin granules, in the ceils of < Vr' ' 
marchica, which are partly synchronised 
division, harmonises with the above accounts. 
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LETTERS TO THE EDITOR 


THERMAL BOUNDARY LAYER THICKNESS FOR 
FLOW PAST A PERMEABLE BED 

Tin- ificrm I slip boundary condition at an interface 
for ihc How past a permeable bed, was proposed by 
Rajasekhaia e/r/ZJ in studying the temperature distri¬ 
bution for a Poisciiillo How over a naturally permeable 
bed, Subscc|uently, a correct condition was formulated 
by Rudraiah and Vcerabhadi’aiah- in analysing the 
(cinporatu c distribution in Couottc flow past a permea¬ 
ble bed in the presence of buoyancy forces. This condi- 
ti(^n has been used independently by Vidyanidhi et al.^ 
in examining the heat transfer for Poiseuillc flow past 
a permeable bed. In their analysis-, they (Veera- 
bhadraiah and Rudraiah*^) assumed that the transition 
in the How from that at the no mi a 1 suiTc cc to the Darcy 
velocity Q in the porous zone 2 takes place in a very 
thin boundary layer of thickness Assuming d to 
be small compared to the width of the flow h in the 
Zone 1, the transcendental equation in Z) is solved to 
got the relative boundary layer thickness c')”*; this is 
found to be l/acr. In obtaining the temperature 
distribution, they-’^ have however a.ssumcd that the 
boundary layer thickness is the same for both the 
velocity and temperature distributions. 

Detailed calculations for the temperature distribution 
fcM- the Poiseuillc How past a permeable bed*^ (in the 
absence of buoyancy forces, foi* simplicity) have shown 
that both the thicknesses are mu necessarily the same. 

The relevant equations- -k in both the zones, are as 
follows : 

In Zone 1, 


with the boundary conditions 


Ti at .r 


\dy 
In Zone 2, 


[^dO) Ql 

[T(0) - Tj. 


_ K / 

H' \ 'dxj ^ 


with the boundary conditions 
- Q at y - - Z), 

T =- T,,, at r — A. (1) 

In addition, vve require // and T are continuous across 
the nomial surface .r - 0. 

In terms of the non-dimensional quantities 
// y//?, Z)- = 5///, .A-' = A//?, cr - 

e - , 

Ti - T,, 

^ V 

Pr = — (Prandtl number), 

K 

E ^ — - — (Eckert number), 

4(Ti — T,,.) 

the solutions of the foregoing equations are obtained 
In Zone 1, 

u' = 1^2 + Ai/ -1- B, 

0 = P;-, E (M; ^ \)Ci- 


a (2 ~ G-) 
o (1 -f a<7) 


cr (1 -r OCC-) 
i . A2\ 


(\ 2 A:i\ 

(P:-.Er.+(3 -3'* + -) 


1 -I- jSff 


In Zone 2, 


2 

zd = — ~ + Ai ch CY\ -r Bi sh gy\, 

8 = Pr.ECT2j^C2)7 Ci - 

Ar “T Bf AiBj ) 

+ - ch 2a}^ + ^ sh J 

4 1 

-f ~ {Ai chc/y-j-Bi shcTiy] j, 


2 1 
Ai y: + B, Bi — A] coth , 
oc 

PCi , AiBi 4Bi 

(_,2 =--_ ^ 

G G 

p _ Cl -f Bf 4Ai 

^ cr2 4 c72 • 


where 
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Neglecting the squares and higher powers of 
it was shown^ that (acr)"^. With this value of 

S*, the eqns. (1) and (2) determine a transcendental 
equation in A'^ Under the same approximation 
for A*, we obtain 


with Fr. = 0-025, E ^ 0-01, a — 0 -1 as in ref. 2, 4 
A''* is computed in Table 1 for different values of or 
and (Biot-number). It is found to be in fact much 
smaller than 5*. 

Table 1 


Computed Values of the thermal boundary 
layer thickness /\^ 


G 

a '1*' 

A* 





100 

0-1 

0-01012 

0-00550 

500 

0-02 

0-00212 

0-00150 

1000 

O-Ol 

0-00112 

0-00100 

5000 

0-002 

0-00032 

0-00060 

10000 

O-OOl 

0-00022 

0-00055 


Again (5* is chosen to be unity in their numerica 
discussion^ 4. This appears to be a rather large value 
and is inconsistent with the assumption made. 3* 
can at most be 0 ■ 1. In the presence of the buoyancy-^4^ 
A*^ is further expected to be dependent on the para¬ 
meter Nq. 

The authors wish to record their sincere thanks to 
Dr. Rudraiah for inviting their attention to his work 

with his collaborators! >2,4 on the thermal slip 
condition. 

Department of Engineering V. Vidyanidhi. 

Mathematics, P. C. L. Narayana. 

Andhra University, Waltair, 

March 14, 1978. 
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DIURNAL VARIATION OF foFo AT EQUATORIAL 
LATITUDES AND COUNTER ELECTRO JET 
One well documented feature of the diurnal variation 
ot f„F 2 at equatorial latitudes is the occurrence of two 
maxima, one in the morning and the other in the evening 
with a prominent trougeh around midday, termed as 
noon ^ bite-out The asymmetry of the bite-out, /.e., 
the relative amplitudes of the morning and evening 
maxima exhibit a significant dependence on the phase 
of the sunspot cycle. During the periods of low sunspot 
activity, the ampltude of the evening maximum is 
prominent while during periods of high sunspot activity 
the morning maximum gains prominence^\^. The 
physical mechanisms responsible for this long term 
behaviour of the asymmetry of the bite-out are yet 
to be established. 

It is well known that the intense band of eastward 
ionospheric currents at E-region altitudes, over and in 
the vicinity of the dip equator, referred to as electrojet, 
gives rise to the pronounced enhancement in the diurnal 
range of the H-component of the earth’s geomagnetic 
field monitored on ground. The electric field (east- 
w.st) at E-region levels associated with the electrojet 
is transferred along the highly conducting magnetic 
lines of force to higher altitudes where it interacts 
with the horizontal geomagnetic field to set up an 
upward directed (during daytime) E ; : B drift of plasma. 
Thus the electrojet current strength, on which the 
E >: B drift depends, governs to a large extent the 
behaviour of the equatorial F-region*^*”^ ■. It is well 
1 established now that on occasions, designated as 
‘Counterelectrojet’ (CEJ) events^^, the electrojet 
current gets reversed for a while during daytime, i.e., 
current is wastward, resulting in a depression of the 
H-component below the mean midnight level^2. These 
CEJ events are closely associated with several pheno¬ 
mena in the lower and upper equatorial ionosphere, 
the most prominent among them being the disapperance 
of E^^ traces on bottomside ionograms and reversal 
of the E-region horizontal drift velocitties, clearly 
indicating a reversal in the electrojet direction^^-^^ 
The probable effect of the CEJ events is to reverse or 
reduce the E .: B vertical drift (due to a reversal of 
the E-region electric field) and hence to increase the 
F-region electron densities at and close to the dip 
equator!!. The occurrence of CEJ events is noticed 
to be more frequent during afternoon hours under 
conditions of low geomagnetic and solar activity 
It is thus quite possible that the pronounced evening 
maximum in the diurnal variation of foFg at equatorial 
latitudes, observable during low sunspot activity, might 
be due to the frequent occurrence of afternoon CEJ 
events. In fact, such an explanation has already been 
put forward!® although systematic studies have not been 
made. It is therefore, felt worthwhile to examine thif) 
possibility. 
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Tlic prcsciK study is based on the ionogram and 
magnctcigram cla(a at Kodaikanai (77-5''E, 10*2''N, 
tlip 3-5 ), silLialed well within the clcclrojcl region, for 
(he pei i<yd Jan ary 1963 to December 1964 correspond¬ 
ing to low sunspot activity (mean sunspot number 19). 

I he analysis is mainly contined to geo magnetically 
quiet day.; (AP 6) as the occurrence of CEJ is more 
frequent during quiet periods. The objective is to 
study in comparison the mean di. rnal variation of 
I'J'.j, on normal quiet days and CEJ days. If the 
li’cqLient occurrence ol aftei'notm CEJ events is indeed 
I’csponsiblc loi* the pi'ominent evening maximum in 
(hen one would expect a signilicant increase iu 
l(J'o N'alues dtiring ChJ diiys compared to normal 
quiet days. Ckirclul examination of the quarter-hourly 
ionogram and magnetogram data revealed that out 
of the 310 quiet days (hat occurred during the 24 month 
period considei’cd, CEJ manifested on 73 days. Fol- 
U>wing cui’rent practice*'*, the presence of CEJ is inferred 
il, at any particular time, there is a negative lluctuation 
in (he value of A H at Kodaikanai (within the electro- 
jeO ni!fiiis A M at Alihag (outside the electrojet), the 
rel crcnce value being (he mean midnight level, coinci¬ 
dent with disappcariince of on ionograms. 

Occasions wherein there is only an obvious reduction 
in the value of M at Kodaikanai hut not large enough 
to give a negative value of A PI at Kodaikanai minus 
An at Alihag, but associated with the disappearance 
of E,,^, referred to as "partial countcr-electrojcC 
events’", have also been taken into consideration. 

In 1‘ig. 1 is slH)wn the mean diurnal variation of 
corresponding to the 237 normal quiet days (solid 
curve), d'he presence of noon " bite-out ’ with a 
promineitt evening peak is quite evident. In Fig. 1 



06 12 (8 
HOURS (75*&MT) 


Fig. 1. Mean diurnal variation of f<)F 2 at Kodai 
kaiial corresponding to normal quiet days (solid 
curve) and CEJ days (solid circles) during the period 
January 1963 to December 1964. The vertical bars 
represent the standard deviations of the mean valu es 
pf fgV^ for the CEJ days. 


is also shown the mean diurnal variation of f^Fo corres¬ 
ponding to the 73 CEJ days. A perusal of Fig. 1 shows 
that there is an apparent increase in f^F^ values in 
the evening period during CEJ days compared to normal 
quiet days. The difference in f^F^ values is however 
not statistically significant as may be seen from the 
standard deviations of the mean values. It has been 
reported earlier that increases in f^Fg occur during 
period of CEJ^Esi. Examination of f^Fg behaviour 
during selected days of strong CEJ by the authors also 
showed an increase in f^F^ values during the evening 
period but only on some of th days. It is thus quite 
evident that the prominent evening peak in the diurnal 
variation of f^^Fg at equatorial latitudes during low 
sunspot activity conditions is not entirely due to the 
frequent occurrence of afternoon CEJ events. Further 
work is therefore required to assess the other physical 
mechanisms involved. 

Indian Institute of J. Hanumath Sastrt. 

Astrophysics, K. Sasidharan. 

Kodaikanai 624 103, Muy 17, 1978. 
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ON THE NATLREAND DYNAMICS OF IRREGU¬ 
LARITIES CALSING EQUATORIAL VHF 

SCINTILLATIONS 

T, . -- ; arricle is lo report some new result^ 

\ receiver saieliite scintillation experiment 

- ■ ‘ ’ for the nrs* time in the equatorial region 

, • - me or -lib-continent. The earlier single station 
- * .’>cc-;enc\ obser\aliens conducted using ATS-6 
. region suggested that the ionospheric 

.3'!; imions are se\ere ( --15 db) in the eiectrojet 
r.o, n cnca: times violate the frequency dependence 
o- Rao.oc; ei air). The present results show that 
m. im.m itu-c recordings of a geostationary satellite 
...r i-i .--cd to infer motion, generation, decay and size 
*■ *hc ;.:n; 7 a::on irregularities causing VHF scintil- 
in addition to morphology of ionospheric 
n: iiaiions and its association with other geophysical 
r...ra meters. 

Ft this, radio beacon at 136 MHz from a geostatic- 
tm.:... vateiiite ETS-2 (130'- E) has been used. The 
c- rer.mental sei-up is located at Tiruchirapalli (long. 
E. iat. 11 N) and consists of three crossed yagi 
situated at the \oriices of a triangle shown 
m; Fig. I a. The sub-ionospheric coordinates for 



'»v£ iH .i-rc 
(^) 


»£c:p:s (i’cWh.; z' •'.p.—rapalli 
: s 5-s 232C !-P -e*£VT 



?0 3ec 


111.. .. Tr.c iocatior. of the three spaced aerials 
1 ,r ‘ .. . ^..nm j arnpiiude records (Fig. I S) and 
-no cress-correlograms (Fig. 1 c) of 
:ne icm.p.e record used in deriving information about 
me r.a,.ure and mmemeni of ionospheric irreg'^-Iarities 
*rcm the ETS-2 ampliiude scintillation experiment 
1 MHz•> conducted at Tiruchirapalli. 

kn al’.uude for the ray path from ETS-2 satellite 

t Tiruchtrapalli are 84' E long.. 10"^ N lat. and 4- !<> N 


dip. The signal received on these antennas arc ampli¬ 
fied and fed to the receivers through matched cables. 
To minimise the amplitude variations due lo the drift 
in local oscillators all the three receivers have been 
super-heterodyned using same oven controlled crystal 
oscillators. A typical example of amplitude records 
at Tiruchirapalli for 2330 h (75" EMT) on 28(h .lanuary 
1978 is shown in Fig. l h. The records shenv excellent 
similarity with almost no time delay between north 
and south antenna records. However, there arc clear 
time shifts on the records of west antenna with respect 
to north and south antennas. Such scintillation 
records can suitably be used for the estimation of 
the motion, size and orientation of the ioni/afion 
irregularities. The continuous variations of rate of 
scintillations and speed would give a valuable infor¬ 
mation about the growth and decay of irregularities 
in the ionosphere. Using correilation analysis method 
developed by Briggs ei z//,( and extended by Phillips 
and Spencer^ the sample records arc processed. Fig. ic 
shows the auto and cross-corrclograms of the sample 
records. Apparent and true drift velocities for these 
records are found to be 130 m/s and 115 m/s respectively 
and thus the random velocity of the irregularities is 
very small. The results are in agreement with the 
earlier drift observations using spaced receiver tech¬ 
nique at HF (2-5-5*0 MHz) in the same region 
(Vyas et al.^). The irregularities arc found lo have 
an average (half-correlation) size of 550 meters in 
East-West direction and 5,000 meters in North-South 
direction. These results are in agreement with earlier 
observations of Koster^ in Ghana (Africa) employing 
similar technique. Further detailed analyses using 
VHF scintillation records and the simultaneous cirifL 
records are in progress. 

Authors are grateful to Prof. R. G. Rastogi for his 
encouragement and to Principal Ismail, ^ Mr. R. 
Ranganathan and Mr. S. M. Hussain for the facilities 
provided to run the experiment at Tiruchirapalli. 

Physical Research Laboratory, M. R. Deshpande. 
Ahmedabad 380 009, India. Hari Om Vats. 

May 11, H. Chandra. 
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CRYSTALLOGRAPHIC DATA OF 8-METHOXY 
PSORALEN 


As a pari ol' ihc programme to study crystal siruc- 
tLirc and conrormulion of some simple drugs, we have 
undertaken structure analysis of 8-niethoxy Psoralen 
Thin platy needle-shaped crystals of 
8-methoxy Psoralen were crystallised from QH,. petro¬ 
leum ether solution. Small single crystals were 
chosen for goniomelric and X-ray examination. Rota¬ 
tions, oscillation and Weissenberg photographs showed 
that the substance is orthorhombic. 

The density ol the substance as measured pycho- 
mctrically by taking a mixture of liquids of //-hexane 
and carbon tetrachloride, is I *539 gm/c.c. The density 
calculated for four molecules per unit cell is 1-520 
gm/ciri’k Rencctions on the Weissenberg photo¬ 
graphs using Cuk^ radiations arc //Ol, //II and //21. 
Higher layers were not observed on the rotation or 
Wcisscn be rg p ho t o g I'a p hs. 

Systematic absences were observed for (/;A0) with 
// T' A odd and OAl with 1 odd. There were no extra 
systematic absences for (/ik\). If in addition to the 
glide planes indicated by these absences, there are 
mirror planes perpendicular to //-axis. The space 
group is Rcmn. If mirror planes do not exist, the 
space group is Pc2j^n. 

The crystal and physical data of the compound 
a re: 


■ Orthorhombic 
Pemn or Pc2in 
a 15-418 A 
h 4-897 A 
<: 12-334 A 

a II - y - W'* 

Number of molecules per unit cell 

c 4 

Measured density cltn 1-52 gm/c.c. 

Calculated density c/c 1-53 gm/c.c. 

Molecular weight 216 

Three dimensional intensity data have been col¬ 
lected and the calculation of the structure analysis 
is in progress. 

l^hysics Department, Anil Jain. 

Jammu University, K. N. Goswami. 

Jammu, April 24, 1978. 
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ISOPARAMETRIC CURVES AND VEGARD’S LAW 
PLOTS POR THE TERNARY SYSTEM 
Pd-Au-Ag 

The palladium-silver-gold alloys, that are made 
susceptible to precipitation hardening by additions of 
sniall amounts of other metals like copper, form the 
base of a group of dental alloys'. A continuous solid 
solution is found in this ternary system^. The melting 


points of these alloys with varying composition have 
been studied by Cecil Pauley^. The isothermal curs^es 
showing the melting points of the alloys indicate that 
there is a systematic variation in the melting points 
of the alloys with varying composition. The hard¬ 
ness data of these alloys given by Hafner et alJ show 
that the hardness does not vary systematically with 
composition, but the hardness contours build up a 
ridge at higher Pd side. In an earlier publication*^, the 
authors selected a few alloys of the type Pd^— 

^^ong the line joining Pd and Ag-Au 
(50 at %) alloy in the ternary diagram of Pd-Ag-Au 
with 75, 50 and 25 at % of Pd and studied the varia¬ 
tion of the thermal expansion with composition by 
the X-ray method. It was found that the lattice para¬ 
meter as well as the coefficient of thermal expansion 
increased with decrease of palladium concentration, 
thereby showing a systematic variation with composi¬ 
tion unlike the hardness data. It was intended to draw 
the isoparametric curves for these alloys and see how 
they vary with composition. For this, the data of 
the lattice parameters of a number of Pd-Au-Ag 
alloys have been taken from the literature. Also 
Vegard’s law has been examined for this ternary system 
in this paper. 

The lattice parameters of pure palladium and of 
the ternary alloys are taken from Kuznetsov’s^ measure¬ 
ments while those of pure silver and gold are taken 
from CoieV^ and Stenzel’s et alJ respectively. The 
position of the alloys with equal lattice parameters 
(within the limits of experimental errors) are located 
in the ternary diagram of Pd-Au-Ag system. Fig. 1 
shows the isoparametric curves for this systern. It 
can be seen that there is asystematic variation of the 

(4-077 Kx) 


Ag 



Fig. 1. Isoparametric curves for the ternary 
system Pd-Au-Ag. 
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\\lih composition and it is in good 
: w'lih our earlier results-^. 



\cgard's law plot for the binary systtm 



Finally, Vegard’s Iaw« has been examined for this 
ternary system. The Vegard s law plots for (he binary 
systems Pd-Au^^ and^' Pd-Ag" (Figs. 2 and 3) show a 
negative deviation in both cases. The Pd-Au-Ag 
system can be considered as a quasi binary system, 
with the end components Pd-Au and Pd~ Ag, in which 
the atomic percent of palladium is constant. The 
Vegard’s law plotted on this basis (Fig. 4), using the 
data from literature^, also shows a negative deviation 
as in the case of the binary alloys. 



o . Pd,<,-Au-Ag System A r Pd^^- Au-Ag System 
' P'^aoAd-Ag „ o tPdjo-Au-Ag 
a: Pd -Au-Ag 


Mg. 4 S d’s law plots for the ternary system 
d-Au-Ag. (Considering as quasi-binary system 
Pd-Au and Pd-Ag). 


rigure 4 shows a systematic deviation from Vegard's 
a'v. It is interesting to note that in the composition 
range Pd^^ to Pdg^, the deviation decreases with 
increasing Pd content. As the ionic radius and lattice 
parameter of palladium are less than those of gold 
and Sliver, the increase in Pd content decreases the 
a tice parameter resulting in negative deviation. A 
possi e explanation of the decrease in the deviation 
Pd content is that the size of the ion 

tf-nf ^ have changed with its percentage con¬ 

sent in the alloyii. 

NaTdu S- V. Nagencier 

ratnic Defence Metallurgical Research Labc- 

y erabad, India, for helpful suggestions. 
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I HKHIVIAL J:XPANS10N OF POTASSIUM 
ACETATH 

r-roni ni.p. (304 C) to 23''C, potassium acetate 
is 1‘ound It) have inidcrgone two solid-solid transfor- 
nutions. Initially these wore delected by Hazlewood, 
Rhodes and Ubbelohdc’ as discontinuties in its volume 
cxpanis'on. llatibarua and Parry^ investigated the 
structural basis of the transitions defined as : 

I 'onn I: Onhorhoinbic-Trans. temp. 155 '^C.—Form 11: 
Nlondclininic Trans, temp 75'’ C— Form UI: Mono¬ 
clinic with sLiperlatlicc. 

The transition 1 —> 11 is characterised by the change 
in structural .symmetry and termination of the rapid 
expansion , (.a^ 500 .. 10 in the cell constant "a' 

The large thermal c.xpansion may be seen in Fig. 1. 
The lattice parameters arc given in Table I. The 
.structural .study revealed that the unit cell of form I 
con.sist^j of ionic double layers of potassium and oxylate 
ions parallel to (100) firmly bound by ionic forces 
Between two’such double layers are the acetate ions 
\vith their methyl ions in contact and bounded by 
much weaker van der Waafs forces. Anolhcrpcrculiarity 
is llie presence of a void in the unit cell of form I extend¬ 
ing through the whole crystal along [ICO]. The thermal 


behaviour appears to stem from these two peculiarities* 
It has been observed that the directions of b and c 
axes in from I have remained unchanged through the 
transition to form JJ. This means that the orientation 
of the ionic double layers remains unchanged in the 
transition. From space group considerations' it- has 
been concluded that the acetate ion is no longer con¬ 
strained to remain parallel to the a axis in form IF It 
moves in the plane (010) with respect to double layers 
parallel to (ICO). The progressive decrease of a axis 
from 9-744 A at 155'^ C to 9-330 A at 80° C and the 
increa.se in the angle // from 90° to 99-1° in the same 
range of temperature may be visualised as a shear 
deformation of the form I along [001 ] parallel to (100). 
Thus the structural behaviour is as follow's : high 
temperature form J structure is the statistical average 
of two positions between which the acetate ions vibrate^ 




Fig. 1. The movement of pairs of reflexions of the 
type hOl and hOl towards each other with increasing 
temperature [in between room temperature and 


The switching of the acetate ions between the two alter¬ 
native sites begins at temperatures 3 to 4 degrees below 
the actual transition temperature. In form II, the a 
axis rapidly contracts and b and c expand (a^ —100, 

” 40 X on cooling. As the crystal is 

cooled from 155° C, the methyl group of the acetate 
ion in contact with other two in the unit cell begins 
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Table 1 

Lattice parameters of potassium acetate (Relative accuracy : ± 0-005 A; absolute accuracy : 0— 5%) 


Temperature® C 

a A 


cA 

/r 

Temperature “ C 

hA 

23-0 

9-103 ;■ 

2 

4-048 

100-8 

25*0 

5*825 X 4 

36-1 

9*139 

2 

4-040 

100-5 

50*0 

5*808 : : 4 

55-2 

9-234 ; 

2 

4-049 

100-1 

60-5 

5*811 X 4 

72*0 

9-298 . 

2 

4-041 

99-6 

67-4 

5-810 X 4 

73-6 

9-306 . 

2 

4-025 

99-3 

68-3 

5*820 X 4 

15-1 

9-317 


4-024 

99*2 

70*6 

5-822 X 4 

86‘0 

9-365 


4-022 

98-2 

86-0 

5-816 

95-3 

9-384 


4-017 

98-5 

126*7 

5-780 

105-0 

9-432 


4-009 

97-9 

152*7 

5-762 

113-3 

9-478 


4-005 

91-5 

161*4 

5-758 

124-0 

9*510 


4-006 

96-8 

198*5 

5-748 

135-0 

9-565 


3-994 

95-7 



147-6 

9-645 


3-993 

94-0 



150-2 

9*698 


3-991 

93-1 



155-0 

9*744 


3-991 

90-0 



160*0 

9*744 


3-991 

90-0 



247-0 

9*853 


4-021 

90-0 




{Note : The values of the lattice constants ‘ a ’ and ’ arc to be multiplied by 3 and 4 respectively because 
of the appearance of the superlattice in form JJI, Thermal expansion has been calculated cn the basis of the 
constants of the original lattice. The absolute accuracy of f is about one degree but the relative accuracy is 

--h 0-r.) 


to slide over them for closest packing. The penetration 
of the methyl group in between the other two ions 
separates them to some extent, so that this model 
accounts for both the contraction of a and expansion 
of b, on cooling in form 11. The form III has not been 
investigated in detail; but from space group consideration 
and examination of diffraction patterns, it has been 
speculated to be a modulated structure obtained from 
form II structure. 

The author is thankful to Dr. G. S. Parry of the 
Department of Chemical Engineering and Chemical 
Technology, Imperial College, London, for his guidance. 

Physics Department, Jajneswar Hatibarua. 

Gauhati University, 

Gauhati 781 014, 

Assam, India, March 13, 1978. 
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INFLUENCE OF PHENOBARBITONE ON 
SALICYLATE METABOLISM IN CARBON 
TETRACHLORIDE TREATED RATS 

The identification of the event that triggers the reaction 
of the liver to carbon tetrachloride has so far eluded 
investigators. Damage to mitochondria and endo¬ 
plasmic raticulunP"*^, sympathoadrenal discharge and 
subsequent hepatic hyposia^ and peroxidative decompo¬ 
sition of cytoplasmic membrane lipids®» ^ have been 
implicated. Racknagel® has reviewed the relative 
importance of these and other factors. There is evi¬ 
dence to suggest that (carbon tetrachloride) induce 
inhibition of hepatic activity is due to the accumula¬ 
tion of catecholamines after its administration. Cate¬ 
cholamines exert profound lipolytic activity to the 
extent that the hepatic cells are unable to cope up with 
the increased need of lipid metabolism. Beta adreno¬ 
lytic agents are known to prevent liver damage caused 
by carbon tetrachloride^. It is well known that pheno- 
barbitone can enhance hepatic microsomal activityt^. 
One may therefore consider the possibility of anta¬ 
gonism between the influences of phenobarbitone and 
carbon tetrachloride on the drug metabolising capa¬ 
city of liver. In the present report it was considered 
worthwhile examining whether phenobarbitone can be 
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of atiy use when drug niclaht^lisin is impaired due te 
sucli exogenous causes. 
lixpc} imcntat 

Albino rats (HalTkinc strain) of cither sex weighing 
between 200 250 g were divided in groups of live, 
b'ood was withdrawn six hours prior to the commence¬ 
ment of the experiments. All the rats had Iree access 
to water throughout the experiments. 

One group received ony sodium salicylate (equiva- 
lenl lo 40 mg/kg of salicylic acid dissolved in 0-5 ml 
of distilled Nvater) intraporitoneally and served as a 


and total salicylate (d'SA). The procedure described 
by Smith etalV^ and modified by Levy and ProcknaO- 
was employed. These experiments were performed 
in triplicates to allow statistical analysis. The data 
was analysed to demonstrate significant results using 
student’s /-test. 

Re.sults 

The average per cent urinary excretion of FSA, SU, 
SG and TSA after 24 and 48 hours of salicylate 
administration in various groups of rats is shown in 
Tabic I. 


Tabijv I 

The avei'cip'c per cent Kvinary e.wretion of TSA^ SU^ SC and TSA after 24 and 48 hour.s of salicylate 

administration in various groups 


MFTABoi.rn: 

Group 

A 


B 


C 


D 

J 


Time 
in hours 

24 

48 

24 

48 

24 

48 

24 

48 24 

48 . 

Free 

Salicylic acid 

Mean 

S.F, i 

35-05 

2-51 

46-84 

1 2-20 

36-62 

I 0-72 

48-38 

1 1-08 1 

34-59 
: 1*48 :!: 

45-77 
: 1-76 

36-75 
: l -: 2-72 d 

48-54 38-19 

1-69 i 1'‘23 

41 - 73 ' 
± 2-'30 

Salicyluric 

acid 

Mean 
S.F. ! 

11-76 

1 0-88 

15-66 
! 1-24 

8-61 

! 0-58 1 

12-06 

L 1*15 1 

5-52 
0-38 :| 

6-71 

0-55 

8-51 

. 1 : 0-46 -I 

11-40 11-92 

; M 6 :1: 0-87 

16-02 
T 0-93 

Salicyl 

gUicinx>nidc 

Mean 

s.p:. ' 

11-08 

1-29 

16-28 
i 2-85 

8 -. T 5 
! 0-84 

11-93 
! 1*76 1 

3-80 
0-53 .1 

5-53 

1-01 

9-78 

:!: 0*65 : 

12-02 11-48 

1: 0-72 :i- 0-50 

16-08 
T F 71 

'Fotal 

salicylate 

Mean 

S.F. 

59-.^0 
! 4-52 

78-77 

1 5 - 73 

53 • 58 

1 2-22 

72-39 

1 3-82 1 

44-27 

1 2-54 i 

58-01 

2-40 

55-99 

L 1-14 : 

73-97 61-60 

L 1-37 :[: 0-20 

79-84 
:b 2-75 


A. Sodium .salicylate aK>nc, 

B. C’arhon tetrachloride was given 24 hours prior to sodium salicylate. 

C. C'oadminislration of carbon tetrachloride and phenobarbitone 24 hours prior to sodium salicylate. 

I>. (’arbon tcirachU>ridc was given 24 hours prior to concomitant administration of phenobarbitone and 
sodium salicylate. 

ll. C'oadministration of phenobarbitone and sodium salicylate. 


control. The animals of the another group were 
treated with 0*5 ml/kg of carbon tetrachloride (I.P.) 
24 hours prior lo administration of .sodium salicylate. 
Carbon tetrachloride and phenobarbitone (1 mg/kg 
I.P.) were administered conjointly to aiK)thcr group 
24 hours prior to administration of sodium salicylate 
while to aiiothcr group sodium salicylate and pheno¬ 
barbitone were administered 24 hours after the 
administration of carbon tetrachloride. One group 
received only phenobarbitone and salicylate simul¬ 
taneously. 

Urine samples were collected from 24 h prior to and 
48 h after the administration of sodium salicylate. 
All the urine samples were analysed for free .salicylate 
(FSA), salicyluric acid (SU), .salicyl glucuronide (SG) 


7'he excretion of FSA remained unafiected when 
.salicylate was given with carbon tetrchloride or 
phenobarbitone individually or conjointly. The excre¬ 
tion of SU (P -O-OS) and SG (P>0-10) was signi¬ 
ficantly lowered in carbon tetrachloride treated rats. 
However, administration of phenobarbitone along 
with sodium salicylate did not produce any appre¬ 
ciable change in the excretory pattern of administered 
salicylate. The excretion of SU and SG was drasti¬ 
cally reduced (P::: 0-05) by simultaneous administra¬ 
tion of phenobarbitone with carbon tetrachloride. 

Alteration in time schedule of administration of 
phenobarbitone along with sodium salicylate 24 hours 
after the treatment of carbon tetrachloride produced 
similar results as that of carbon tetrachloride alone. 
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■ -c:ior. ofSL and SG in carbon (chachlondo 

seems lo have been reduced presumably 
' rhibhion of their biosynthesis, by carbon 
-voride induced inhibition of hepatic microsomal 

\vhich is responsible for conjugation of diugs 
'• ^h'aA 'ine and'or glucuronic acid. Phenobarbitone 
■•■'knoun to enhance metabolism of salicylam.de tn 
-^u-'an bv hepatic microsomal 

I*, hoivever failed to alter in any way the metabolic 
. of sodium salicylate in normal rats. Y^ffe e/ al. 
Kave also reported similar observation. The difference 
-he effect of phenobarbital on the glueuronide conj 
«:ion of salicylamide and salicylate is of considerable 
Y-eres' There have been other reports of similar 
‘^:k’rences. Remmed^ found that phenobarbital 
increased the rate of glueuronide conjugation of sul a- 
”n--e^hoKine in rats but he did not obtain a similai 
^aVbhurate effect with salicylate and salicylamideis 
Caiz and Vaffe^" found that sodium barbital enhanced 
ihe alucuronide conjugation of bilirubin in mice 
rut had no effect on the conjugation of phenolphthalem 
and ortho-ami nophenol. The reason for these selec¬ 
tive effects is not known at present. They may be due 
10 the existence of more than one glucuronide-forming 
enz>me systemi\ each with its own substrate speci- 
!kii> and differing in their response to barbiturates. 


Phenobarbitone, when given with carbon tetia- 
ch’oride, failed to antagonise the inhibitory effect of 
carbon tetrachloride on salicylate metabolism. Con- 
verselv there was further decrease in urinary excre- 
non of salicylate conjugates. Such potentiation of 
carbon tetrachloride effect is difficult to explain. Jl 
■;v however possible that this effect has relation with 
:he depres.sani effect of phenobarbitone or its actions 
.T. metabolism. 


Phenobarbitone is known to inhibit autonomous gan- 
jiion and also the cholinergic impulses. The studies 
cn the effect of barbiturates on sympathetic neuro- 
transmission are scant but are indicative of catechol¬ 
amine release from synapses after barbiturate adminis¬ 
tration-', Such processes will have additive effect to 
carbon tetrachloride's hepatotoxic action which is 
oeiieved to be predominantly due to catecholamine 
release. Miller-^ has also reported that barbiturates 
enormou.slv sensitize to the toxicity of carbon tetra¬ 
chloride. 


Thu.^, ihe potentiation of carbon tetrachloride- 
hepaiotoxicity by phenobarbitone resulting in reduced 
rates of salicylate metabolism and elimination would 
eknaie salicylate blood levels and consequently lead 
!o salicslate toxicity. 

One of the authors is thankful to University Grants 
tt>mniis<jon for the financial support. 
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SYNTHESIS AND BlOIXKaCAL AC riVriV OE 
AMIDINK SllLR! 111)1 :S 

Introduction 

HiAih local anaesthetic activity and low toxicity have 
been claimed^ fora group of p.scudolhiouroniiini salts. 
Sulphur substituents in these salts ineluded 2-ainino 
ethyl, 2-(l-piperidyl) and 2-(4-niorph()linyl). Nume¬ 
rous 2-alkyl pseudolhiourca hydrt)chloridcs showed 
marked activity^- against Staphylovaaaus aurans and 
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LhvvthcUa typhl. Sdiiic of llic 1, J-tii (siishstiliitcd 
lliiourcas had sigiiilicani aclivily agaiiisl 
scvcial spccios of acliiioniyccs and Pungih CcPaiii 
N-acc(ylUii<>incas arc iiscrul as sprays in prcfccling 
vegetable crops against many plant diseases caused by 
fungi and hacleria'h A number of aryl amidincs have 
been found to be valuable for the treatment of proto- 
/tKin diseases*'"'*■’. So it was quite significant to synthe¬ 
size certain amidinc sultidcs with acetyl moiety attached 
to the nitrogen of the thoiurea grouping and study 
their biological properties. 

'The aryl cyanamides were prepared by the method 
of Sahasrabudhey’ by desiilfiirisation of aryl ihio- 


iept)rled in literature'', I'ablc 1. The Aryl cyanamides 
were converted into respective amidinc sulphides by 
passing dry hydrogen chloride into their cliloroform 
solution. Acetylated aryl thioureas were dissolved 
in acetone and added gradually to the cold aryl ami¬ 
dinc chlorides giving aryl amidine sulphide dihydro¬ 
chlorides. 

The aqueous .solution of the hydrochlorides on addi¬ 
tion of picric acid gave pic rates. The physical poper- 
ties and analytical data are reported in Table II. 

These compounds were formed by the nucleophilic 
displacement of the halogen of amidine by the sulphur 
nucleophile of the thiourea moiety (Scheme-l). 


(i) Ar N (’ Nir, 


ir s 


I>b(Cdf/X)()), 

Niion 


Scheme 1 
ArNlTC'N 


Ar NUC N 


IK^l 


gas 


ArNM C Nil 

I 

I 

C\ 


iii) 


Ar NH 

X 

< U,C()11N 


ArNirv r\ 
Si ...v\c: CM 


II 

Nil 


ArNH. .NHAr 

11 11 

H,CC^0N Nl-r.2HCI 


where Ar-phenyL /j-lolyi, o-lolyl, /?-CM-phcnyl, etc. 


ureas with alkaline lead plumbitc solution. Acety¬ 
lation of aryl Ihiocarbamidcs was done with acetic 
auliydridc^* and ihcii* m.pt, was conlirnuxi with (hat 


The structure of the compounds was assinged on 
the basis of the elemental analysis, spectral data 
and an analogous reactioni“. 


Tahij; 1 

Ah'/z/z/.c poinlx of some aeetyUtied and non-aeelyhded aryl ihlocarhamUks 


SL 

Ar 

No. 



2. 4C:H3C,U., 

3. 3 

4. 2C:H3C:<,H4 
5» 4CMC’«H4 

7. 4 


Ar N 

I 

II 


C' N' l l> 

[1 

ll 

S 


Non acetylated aryl thioureas 
m.p. ( O 

Ohs. Reported 


1.^4 

154 

ISl 

181 

112 

112 

160 

158 

169 

139 

183 

185 

163 

165 


N'-Acetyl aryl thioureas 
n-i.p. r Q 


Obs. 

Reported 

176 

176 

142 

142 

180 

Q 4 » 

186 

Q 0 

172 

186 

150 


195 

144 
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uiTfnt 

Scf^nre 


l ABLl- (i 

Arii formamidine M-Aryl-N*-ucetyl amidinc sulphidr d/hydi iu lifor/i/iw 



R . 

7 0 


- NH - 

- C — S - C NH 7 f t 

\ 

R 



\ 

/ 


II II 

\ 







NK NCOCH, 









-2HCI 






M.P. 

Yield 

Picrates Moleciiliir fomiLi 1- 

c An.ilysi.s 

1 qi iv;jlcn( weigh Is 

SL R 

( C) 

(%) 

M.P. C 

C) 









Cnl. 

Obs. 

Ohs, C’al, 

!, li 

H 

149 

51 

128 

C,„H, „N,OSClu 

C : 49-99 

49- 78 

18 3-65 lO'i-S 







11 : 4-54 

•1-24 








N : 14-S4- 

14-71 


H 

3CH, 

129 

58 

127 

Ci7Hn„NjOSClu 

: 51 13 

5 1 • 9(, 

I87'43 19^-5 







11 : 5-00 

4 -74 







N ; M-()l) 

14 XI 


3 . H 

4CH, 

135 

62 

87 

QtHojNPSCI., 

; .S'20 

8 09 

18 9-10 

185 23 199-5 

4. H 

2 CK 3 

134 

50 

62 

CirHnoNiOSCL 

C: .31-1,3 

51-54 

5. H 

4Cl 

153 

65 

131 

CjiiHjjNjOSClu 

II : 5*0 

C ; 45-80 

4-67 

45-58 

201-58 2(9'75 







M : 4'0,3 

4-SO 

H 

", H 

40CnH, 

40CH, 

137 

145 

66 

68 

J32 

137 

C,sHu.,N|0»SCI., 

C,:Hn„N,02SCl, 

N : 13-41) 

N : I3'()-I 

S : 7'‘).| 

13 66 
»3'42 
7-71 

203 89 7{4-50 

21 0 76 2('/-5() 

V 4Chr;p 

4CI 

132 

67 

130 

Ci7H,„N,OSCI,, 

C’i* : 17- It) 

N ; I3'(l.3 

17-68 

13 31 







•‘s ; 7'-IS 

7 23 


4CH, 

40 

n 40C7H. 

4CH, 

2CH, 

4 OC 2 H, 

144 

J55 

132 

69 

58 

64 

115 

125 

J39 

C|sHu.,N’,,OSCI„ 

Ci7Hj„N,OSCI, 

Cs„Ho„n;,0:,sc.l 

C’i''; 16'-It) 

IS : 7-75 

•S : 7'42 

S; 6'74 

(7 02 

7 53 

7 46 
6-Ss 



onjsable. 









, J;. show a characteristic 

'r = at 1680 cnri 

NHabsorpt.on falls in the region of 3400 cm-i- 

amide (-NH-C • CHj) near 


hydrogen bond^g of 
-uses the frequency to drop only slightly 

arom.Tfir .rt . . _ 


J.sn cirr'^ Priniarv 


'Nm 

to arop only slightly The* 
..•pcai aromatic frequency vibration with the^r resoec” 
uve substituents patterns are evident in tb» 
9<X)cm-.’-gOOem-J 4 wealr f ^ 

the region of 680 cm-i 7 th rZlT"' t 
' C-S-C a (Table III, ‘’p PP«'Wy due to 

m water and compared wirli rw concentration 
of equal concentration The amr7^'"^ hydrochloride 


It '' 7”“»> ... t;. 

pounds ici-lmiuiio. Hu-,..,,,, 

tested fnn,I • ■ •''■ ‘Pc^c conipouiuls were als, 

wSri V PP'i-'y on 

f f I- ’ ;im| .Slrvn/wocr 

fa ca/ix and were found inacliw t'l'ahlc 111). 


or „ 

noticed ^•'■/’cnwen/n/ 


... 

recorded on Perkin-TInier 7''0 spectra were 

or Nujol mull Alt' 7 /T Preparing KHi 

mixing mo o-c -n ' h, 

ammoniunrro ‘ 7' PPid an. 

m.Ph agreed with7;t^7::7t’";;te:;:7 
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l Alll.l, III 



Li>cahviucstlictic A.ntirung:U Antib;?.c- 

N.>. act ivity with activity tcrlal I,R.. frcqvencies 

(as in - - .x'liviiy 

Tahk 0 t)S NHC1 l)-l NUC'l 
II) (iJi nUmiles) (in miniiles) 


I. <)•() 90 

-to 5 0 

5. IN-O l9-() 

d. 7-.SO 7-5() 

6() 9-0 

9 . !?.*() 12 () 

7. ll*5() ll*5() 

S-O S-O 

9, .S*5() N-5() 

lO, 9-0 l.VO 

n. l()-<) lOO 


ib65 ( C -=0), 1620 (>C-N-and amide II), 690 (>C—S- 
C: ) 2300^.3400 (—NiH), 1520, 1580 (Aromatic rings), 
740 (monosiibstitutcd) 

16:0 { . c O), 1620 (:>C-N--and amide II), 690 ( >C---S--. 
C ) 2200-3600 (- NH-'), 1500, 1590 (Aicmmic lings), 
740 ‘inonosubstitLited), 840 (metadisubstituted). 

i6:-.0 ( C O), 1620 (>C-N-- and airide 11), 685 (>C—S— 
C :), 1470, 1500 (Aromatic rings), 740 (monosLcstitLited), 
850 (paridisiibstituted), 2300-3400'(N-^H). 

1678 { C O), 1620 and amide) 680 (>C-.S~-. 

C :) 1500, 15o0, 1600 (Aromatic rings), 740 (moncstbsti- 
f:ied)850 (paradisubstituted), 2300-35CO (N^H). 

1670 ( -C O), 1580 (>C-N— and amide II), 680 (>C— 
S -C ,), 1500-1580 (aromalic rings), 740 (monostbstitiited), 
840 (iv.ra.disbustituted), 2300-3400 r~~N^H). 

1679 ( C O), 1620 OC-N—and amide II), 680 (r>C—S 
-C- ), 1500, 1580 (aromatic rings), 740 (moncsubstituted), 

840 (paradisubstituted), 2300-3400 (—N+H). 

1680 ( C 0), 1623 (>C-N- and amide 11), 681 (>C™ 
S C .), 1520, 1560 (aromatic rings), 745 (monosubsti- 
taicd), 840 (paradisubstituted), 3100-3400 (—N^H). 

1720 ( C O), 1620 (>C--=N— and amide II), 740 (>C—S 

.-C :), 1480, 1500 aromatic rings), 840 (paradisubstituted), 

2300--3500 (—N-'H). 

1685 ( C O), 1620 (>C-N—and amide II), 7i0 (>C~ 
S -C- ), 810 (paradisubstituted), 1520, 1560, 1600 (aionntic 
rings), 2300-3500 (--N+H). 

1680 V C ()), 1625 (:>C-N--and amide II), 730 (>C^S~. 
C ), 1500, 1580 (aromatic rings), 735 (orthodisubstituted), 
840 (paradisubstituted), 2300-C500 (->N-+H). 

1690 ( -C O), 1630 (>C---N— and amide 11), 730 (>C- 
S C :), 1500, 1580 (aromatic rings), 835, 880 (p-disubsti- 
tulcd) 2300-3500 (—N+H). 


C'lieiuictd 

N-Aryl-N "-acetyl thiourea {Table 1) Phenyl thiourea 
(5*0 g) was dissolved in minimum quantity of glacial 
acetic acid and acetic anhydride {5-0 ml) was added. 
'Fhc resulting mixture was renuxed for half an hour, 
cooled and poured over crushed ice-water. The 
solid filtered, crystallized from ethanol, m.pt. 176' C. 
Similarly other aryl thioureas were prepared (Tabic I). 


Aryl amidine cAAWr/e—Phenyl thiourea (5-0 g) was 
dissolved in hot water and a mixture of NaOH 
(5-Og) and lead acetate (5-Og) was added to the 
hot solution of phenyl thiourea. The whole content 
was heated on a water bath for one hour. The lead 
sulfide was filtered and the filtrate was acidified with 
cold acetic acid. The phenyl cyanamide was extracted 
with chloroform and dried over anhydrous sodium 
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:;e. lisdrcgcn chloride was passed into the 

rrr; solution gi\'ing the phenyl aniidine 
::Jv\ Sini'laii:. other aniidine chlorides were 
rrerared. 

Amidine Miphides-lo a solution of this amidinc 
.hicridc in chloroform was added a solution ol 
\-acetU-N-phenyi thiourea (2-0 g) in acetone. 
For completion of the reaction further hydrogen 
chloride was passed in the reaction mixture. After 
-cmc lime a crystalline product seperated, m.pt. 
149 C. The product could not be recrystallized 
uhihoct decomposition and desulphurised alkaline 
.ead acetate solution. The aqueous soluiton of the 
compound gave a picrate with picric acid, ni.pt. 

C. Other amidine sulphides were also prepared 
-imiiarlv and their physical properties are given in 
Tarle IL 
•/( cncal 

f!» Local anaesthetic activity —Frogs were used for 
local anaesthetic activity by nerve block method. A 
transverse incision is made on the abdominal wall 
and Viscera (through this opening) is removed care- 
fuil> to expose the lumber plexus. Frog is hanged 
h> its lower jaw. The solution of the compound 
(VM g 100 ml) is poured into this pocket and the foot 
withdrawal response with 0*1 NHCi and 0*05 
NHCi is tested. The time required, when the foot with¬ 
drawal i; completely stopped, is noted (Table III). 

dis At.tifimgal toY/V/g—The fungal testing was 
done on AltevrMria altenmta employing Czapek-Dox 
hquid growth medium mixed with the amidine sul- 
phtdeis (O-F’u solution). The growth was noticed 
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EXTRACTIVE SPEC I ROPI lO lOME I RIC 
DETERMINATION OF ATKOI^INF: SUEIvVTE 
BY SOLOCDROME (;REEN V 150 


a.ier twelve hours by hanging drop method for spore 
germination. The percent inhibition of germinating 
fungi was determined (Table III). 

uiii Antihiicterial testing.— bacterial cultures 
vvere taken and sub-cultured oh nutrient agar plates, 
1-i.icT paper discs (3-4 mm diameter) soaked in the 
-umidine sulphiade solution (200 w'gj were fixed at 
^..i?.rs.m places. Next day after 24 hrs of incubation 
observed. All the compounds were 
round to be inactive. 

The auihofi sincerely appreciate the screening of 
-.n;;:ur.gal and antibacterial testing by Dr R S 
Du.xediMjcology Lab.. Botany Department and 
ro,. P. c. Sen, Head, Department of Microbiology 

J. ,Mi!utc of Medical Sciences, respectively. They 
.:<so thank Mtcroanalytical Section, Chemistry Depart¬ 
ment .oranalwical data, for facilities to the authorities 

p'^; and to C.S.i.R. for a Junior 

K, CNtdi.,, Fellowship 10 P. Ram. 


Applied Chemistry Section, 
losfiiuie of Technologv', 

Banaras Hindu Universitv', 

Varanasi 221 OOy, January 19, 1978, 


SuRENDRA N. Pandeya. 

P.ATTOo Ram. 


The analysis of atropine is of particular interest to 
pharmaceutical and forensic chcinist.s aiul to\ici>- 
logists. Many of (he commonly employed mclhiuis 
are indirect and time-consuming^ C (he prccipilaiion 
methods arc only applicable with large amount.s of 
atropine. The range of absorbance by (he picrale 
method is small. The iodine method gives a very 
stable colour but docs not permit (he use of standard 
curves. A few direct spccirophotometric methods 
are available that make use of acidic dyes which form 
extractable ion pair complexes with the basic alkaloids. 
Generally, triphenylmcthanc dyes are used for the 
deteimination of atropine-^"^; very few a/o dyes^ have 
been employed tor its determination. 'The author, in his 
investigations on the use of dia/o dyes for (he determi- 
nation of alkaloids, found that these dyes are more 
sensitive than the commonly employed triphenylmcthanc 
dyes and proposed methods for strychnine*' aiHl 
brucine^<\ The present communication describes the 
microdetermination of atropine sulfate by a diazo dye, 
Solochrome Green V 150 (1) supplied by IC’l, 
Calcutta. The method is rapid, .sensitive and appli¬ 
cable to 2/zg/ml of the solution. 
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(1) 


ll\'pci'inH‘ntal 

Absorbance measurcnicnts wore carried out using 
a Bniisch and l,omb Spcctroiiic 20 spectrophotometer. 
Walptde and C'larke and l.uhs butlers were used. 
All idher clicmicals used wore of analytical grade. 


Results iuul l>lscussion 

Anueous sidutions of Solochrotne CJrcen V 150 
have a maxima at 400 nm. C'hange in pH of 
the solution does not aHecI the of the dye. 

The dye is not extracted into chloroform at any pH 
in the range I II. The molar absorptivity of the dye 
is 7*(> 7 lOnit mol ^ cm K 'Fhc ion pair complex 
i>r atropine with the dye is extracted into chloro- 
hirm, the pH of maximun\ extraction being 4. The 
ion pair shows a maxima at 520 nm. C'hange in pH 
docs not alVcct this maximum. Of the three halo- 
gcnalcd solvents, chloroform, 1, 2 dichloroethane and 
dichloromcthanc, chloroform has been found to be 
the best extractant. About one minute of shaking 
is .suflicient for c(miple(c extraction of ion pair, bixeess 
of shaking may sometimes result in emulsion formation. 

1 he colour oT the extract is stable for hrs after 
which sedimentation sets in. riie Beer's law is obeyed 
in the range M) MO jug with the minimum amount of 
determination being 2 //g/ml. 'I'hc SandcU's sensitivity 
is 0’2 /(g/cm-/()'()()5 abs, unit. 1'he molar absorpti- 
\ity of the ii^n pair complex is 7665 lit mol t cm •. 
I he compe^sitton of the ion pair complex as found by 
job's yoniituu>us variation and mole ratio methods 
is I :l (AlkaU‘)id: Dye), hive fold excess of the dye 
is recpiircd rt>r the maximum colour development. 
('tMK'cntrated s<.>Iution of the dye results in emulsion 
ft>rmation. The precision of the method, ha.scd on 
four determinations each, has been found to be !.2.‘*f, 

Central Forensic Science N. V. Rama Rao.* 

Laboratory, 

5 20I/2, C'hirag Ali Lane, 

Hyderabad 500 OOl, A.P., 
and 

Department of C'hcmistry, V. B, Ri doy. 

llniv. of Root'kee, Roorkcc. 

AV)i7mry22, 1978. 

Presenf address : N. V. Rama Ruo, CF‘4, Azad 
Bhawdn, . Unrversity of Rdorkce, Robrkee 247 672, 
U.P;, India, 
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REACnONS OF 2-ARYLAZO-ARYLSULPHENYL 
BROMIDES WITH OLEFINS 


Though considerable literature has been accumulated 
on the reactions of sulphenyl halides with olefins and 
acclylcncst’2^ similar reactions of sulphenyl halides 
of oriho-mercapto-azo compounds are not reported 
so far, Khara.sch e/<7/.2 have found that the additions 
of aryl sulphycnyl chlorides with various olefins, to 
give //-chlorosulphides, are consistent with a mecha¬ 
nism involving the intermediate formation of an 
episLilphonium ion (a). 



I I 

C -- C - Cl 
SAr 

It would be expected, if the addition involves an inter¬ 
mediate of the type {o), that the intermediate could 
he diverted by other nucleophiles. It is also possible 
for the intermediate to undergo a loss of proton rather 
complete the reaction by addition, e.g.. 


+ 


~CH — CH- 

\s/ 

I 

At 


/ 

-X " 


CL 

\ 




-CH —CH(;xj-^ 
SAt 
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\\.!h a 'ic'v to obiainmg evidence tor the cmMukc 

,»'■ ’-arslazo aryl sulphcnium ion in solution vve liavL 
^vnih'esized a feev azobenzene-2-sulphenyl bromides 

ii 1 , h c. i/i-t and 2 -aryIazo-naphthalene-l-sulphenyI 

bromides (It, ", by and have studied their reactions 
wiih cvclohexene and styrene in ethanolic mediuni. 
l! has been found that only the compound (I d) reacts 
with these olefins to give the corresponding 
sulphides (III and IV respectively) instead of the 
expected /(-bromo sulphides. The presence of the 
ethoxy group in the addition products is established 
b\ the ir spectra of the compounds (a medium band 
at nio cm-1 is observed for both the compounds) 
and by elemental analysis of the compounds (III) 
and (IV). The mechanism of these reactions may 
he e.Kplained by the following scheme; 

- CH - CH — ArSBr-^ /CH — CH — 

\ \/ 

S 


Ar 


-H" 


-fEtOH 


~C - CH — 

^Ar 

-,-~CH 

1 

SAr 

SBr 

Y 



X 


ki X - H, Y = CH3 
Ui) X - CH3,Y - NOt 


SB- 



N: 




Pli . C H (Oi l ) . ( H.>(SAr) 

IV 

where Ar - (;-(2-ni(ro-4-mcthyI p(icny(a/<k) phensi 
group- 

Experimental 

!. Reaction n'ith cvclohexene. 2-Nitro-4-mcthyl- 
azoben2enc-2'-siilphcnyl hrornide (I </, 5()<) ing) was 

dissolved in ethanol (150 ml) and tt> it cydohcxenc 
(1 ml) was added- The solulton was swirled well and 
kept at room temperature for tS days. The resulting 
yellow precipitate of u-(2-nilro"4-mcthyI-phcnyIa/.o-) 
pheny(-//-ethoxy cyclohexyl sulphide (III) was filtered, 
washed and dried (350 mg). CYystalli/cd from ethanol, 
m.p. 133 134 (CXjHai.N^O.uS recjuires C\ 63*1; H, 6-2; 
N, 10-5% found C\ 62*<S; H, 6-2; N, lO* 

2. Reaction with styrene. 2-nitro-4-mcthyla/o- 
benzcne-2'-sulphenyl bromide (I d, 500 mg) was 
dissolved in ethanol (150 ml) audio it was added 
styrene (I-5 ml). The mixture was shaken and kept at 
room temperature for 6 days. Red plates of n-(2-ititro- 
4-met hy i-pheny lazo-) phcjiy l-/i-el ho,xy-//-phcny 1 el li) I 
sulphide (IV) (380 mg) was crystallized from ethanol, 
m.p. 84-85’ (C 23 H 23 N 3 ()>S requires C\ (k5‘5; H, 5*5; 
N, 9-7%; found C, 66*(); II, 5*7; N, 9*6:.\0. 

3 . JR spectra of the compounds were taken itt 
nujol mull in a CYrI-Zeiss Jena UR 10 spcctrophotii- 
meter. 

Department of C'hcmistry. A. C’iiaudmiiki. 

Gauhati University, Assam, S. K. BiiArT\<ai.\Rjt 1 . 
March 22, 1978. P. Si Ntaipi A. 

1. Kharasch, N., Potempa, S. J. and Wchrmcistcr. 

H. L., “The sulphenic acids and their 
derivatives,” Client. Rev., 1946, 39, 269. 

2 . — ‘"The unique properties of 2, 4-dinilro 

ben/.encsulphenyl chloride,” J. Cheni. Ed., 1956, 
33, 585. 

3. —, and Bucss, C. N., J..iX\S., 1949, 71. 2724. 

4. Unpublished work. 
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STUDIES OF SOME CONDENSE*) THIAZOf E 
SYSTEMS ON THE NODULATION 

It is I'eportecl that some benzolhia/olyI hydra/.oncs 
arc found to be plant growth promoters^ With a 
view to studying (he elfcct of naphlhothia/.oles and 
xylindinolhiazolcs in place of bcnzothiaz.olc this work 
was undertaken. The xylndinohydrazones are pre¬ 
pared by the usual method of condensing hydrazino 
compound with dilTerent aldehydes. Hcteryl substi¬ 
tuents are specifically selected since they have featured 
prominently in physiological activity. The other series 
has been selected with tricyclic and tetracyclic com¬ 
pounds with or without substituent at 3 position. 
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Taih.i; 1 

Effect of some condcnscil thiazolc .systems on nodulaf’''-^ 

(?' = HETERY^ 





Sr. 

No 

1 . 

3 . 

4. 

5. 

6 . 

7. 

K. 

9. 


Total No. of nodules three replicas Averat^c 

NanK of compound .- ---- No. of 

Five observations nodules. 



1 

2 

3 4 

5 


Tria/.olo (5, 4 b) naphtho (2, 1 d) 
thiazolc 

5 

26 

13 16 

24 

28 

3 Mcthy!-.v-tria'/olo{5, 4 />) naphtho 
(2, \ d) thiazolc 

8 

20 

16 29 

14 

29 

3 Mcrcapto 5 , 7 dimcthyl-.s-lria/olo 
(3,4 h) beivzothiir/olc 

5 

22 

35 32 

26 

40''i=* 

5, 7 Oimcthyl-.v-tria/olo (3, 4 h) 
bcfi/othiazole 

8 

19 

9 29 

13 

26 

2 (3' Pyridyl) 4, 6 dimethyl 
bcn/othia/.olyl hydra/one 

9 

28 

20 35 

28 

40** 

2 (2' Thienyl) 4, 6-dimethyl 
benzothiazolyl hydra/one 

2 

19 

24 33 

21 

33* 

2 (2'-F’uryO 4, 6-dimcthyl 
ben z.o t h i a zo ly 1 hy d ra zone 


22 

19 25 

25 

31 

CjibbcrclHc acid (standard) 

7 

19 

24 19 

12 

27 

Gontrol 

7 

18 

23 27 

15 

30 


MESS 

77*1. 





SB 

L.S.l). 

0-94. 

0 05., 
O'Ol 

2-81*. 
3-S8»» at 

12 df. 



7‘he following compounds (Table I Nos. A- I) 
have been employed in this laboratory. The methods 
of preparation are already reported-. 

(A) .v-TriazoIo (5, 4-/;) naphtho (2, 1-^/) thia/ole^ 

(B) 3-McthyI-.v-(ria/.olo (5, 4-/)) naphtho (2, l-d) 
thiazolc, 

(C) 3-Mercapto-.v-triazolo (5, 4-/;) naphtho (2, 1-r/) 
Ihiazolc, 


(D) 5, 7-DimelhyI-5-triazolo (3, 4-b) benzothiazolc, 

(E) 3,5, 7-Trimethyl-5-triazoIo (3, 4-b) benzothiazolc, 

(Fj 3-Mercapto-5, 7-dimethyl-5'-triazolo (3, 4-b) 

benzothiazolc, 

(G) 2 (3'-Pyridylj 4, 6-dimethyI benzothiazolyl 
hydrazone, 

(H) 2 (2'“ThienyI) 4, 6-dimelhyl benzothiazolyl 
hydrazone, 
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■ 1, ’ «:'-Furyl; 4, 6-dimethyi benzothiazolyl hydra- 

‘ The preliminary trials on germination show that 
'.Ct and tE) are not so effective. On the strength o 
’he«e germination experiments, field trials of these 
compounds were undertaken, along with control and 
acid'" as a standard. All solutions were o 
^ npm dilution. Forty seeds of Cicer anetUmm were 
-.4ed in 100 ml solution of each compound for five 
hours.The seeds were sown in earthen pots and arranged 
randomized block design, in three rows with nine 
ireaimenis. On 5th day 100% germination was found 
in control whereas in standard.it was only 80%. On 
i25th day noduiation was initiated. Three plants from 
each pot were removed at interval of 7 days .for nodule 
count. In all five observations w'ere made till crop 
vttiained the preflowering phase, when the experi¬ 
ment was terminated. Treatments with (A), (B) and 
iDi were haNing more or less the same number of 
nodules as in standard whereas the noduiation was 
Dcucr than control and standard with (F), (G), (H) 
and (Ij. This clearly showed that naphthalene ring 
presented the nodule formation whereas electron 
donating methyl groups on benzonucleus stimulates 
the noduiation provided it is a uncyclized compound 
or hasing a mercapto substituent at 3 position in 
csclic system. Even in germination result the com¬ 
pounds (Fj and (G) were found to be superior. 

The results on number of nodules in the different 
treatments (Table I) show that (F), (G), (H) are 
utaiisticaiiy significant at 5% whereas (F) and (G) 

: exults are statistically significant even at 1% at 12 df. 
oA.) and (B) seem to have retardatory effect on nodule 
formation. 

One of the authors [APK (JRFj] gratefully acknow¬ 
ledges C.S.I.R. for financial assistance. 

Science College, Nanded, Miss A. P. Kulk.arni. 
Nanded 431 602, D. V. Dev. 

April 1, 1978. D. S. Deshp.vnde. 

Known plant growth regulator, used in earlier 

references. 

1. Deshpande, D, S., Curr. ScL, 1977, 46 (4), 97. 

2. Kulkarni, A. P„ Jannawar, S. T. and Desh¬ 

pande, D, S., Paper presented at Vlll Inter¬ 
national Symposium on Organo-sulfur Com¬ 
pounds, 22nd June 1978, Yugoslavia. 

3. Singh, J. J, Jnd. Cliem, Soc., 1974, 51 (3), 443. 


l.\LTO.MERlSM OF 2-HYDROXY CHROMONES 

.\ND 4-hydroxycoi:marins 

4-H'>uRuxycoi;.M.xRiNs and 2-hydroxychroinones/ 
--!i> dro\>isoflavones exist as tautomers. As to which 
’.he lauiomer is thermodynamically more stable 
na-, been ,ho\vn to depend upon the substitution 
p.! I tern. In the present communication guidelines 


,te [‘S” 

for prediefing the stahiiily of' tautomers wiili dilVcicid 
substitution pattern and explanation for the same 
arc given. 

Fiom study of llic IK spectra of 4-nictluv\>eoiinu liii 
and 2-mclho.\ychromonc it was shown In Kmd'.lowti 
and Procha/.ka> that the etuimarins abstuh at alioui 
1712 cm • and the chi-tuntmes at aht>ut 164.*? eni F 
On this basis they deduced a couniariii .slruclute Idi 
4-hydroxycoumarin ,, 1708 cm solid) fait a 

chromonc structure tor ilicmnnart)! (I'c Itf.sO cm *. 
solid). The formati<m of the fi>rmer has been aliri- 
buted to the more facile cnolisatioa of ketonie carbo¬ 
nyl in 4-position (ban tlic ester earlnmyi in J-posi- 
tion. 

Johnson and Pciter-’' on the basis of IK sp.eeira 
of 3-phcnyi-5-hydro\y derivative (1, KhIOciu ') 

showed that the isoHavone slruetuiv is preferred over 
the corresponding coumarin tautomer due to hvdi’o» 
gen bonding between 5-iiydro\yi aiul 4“Ctirhi>nyI giauip- 
ings. In the case of 5-mcllH)\y derivatives such a 
bonding is not possible and (lie/'eloi’e tlie couinariii 
structure (j'c q 1704cm •) is nun-c stable. 

According to Subl a Rao c( alA 3”pihe.nyl“44iydrt»\)- 
and 3-phcnyI-4, 5-dihydi‘oxycoiimariiis ai’c mojc stable 
as compared to their cori'esiioiuling isollavones and 
have attributed the low frequency absorptioti {r,: ,, 
1645 cm'D of carbonyl group of llio former to the 
existence of a dianion stale (11). In the latter hytlro- 
genbonding (III u, h) between (‘.|-hyriro\yl and 
C-,-hydroxyl or mciho.xyl pi*cven(s the formathm of a 
dianion and therefore it absorbs at a higher*fret|iienc> 
{vc o 1700cm *) as fi^r coumarins. ' • 



VI 


a. 

R = 

R^=H, r2»:0M 


R - H, 

R^ 

R^ 

UM»- 

”'7 

1 

b. 

R = 

Ph, R’ = H , r'^ - on 

t). 

R =- f‘h. 

r’ 

R^ 

OM« 


c, 

R« 

Ph, r 1«= H > R^^-0 Me 

c , 

R = OMf 


-■ H. 

rA. 


<1, 

R = 

Ph, R^= = 0H 

d, 

rK h , 

R - 

R? 

OMe 



R- 

H, R^= R^*o a 


R « - 


OMtf 




I I./. (7, So fM"! 
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The existence <.>1* n dianion slate as envisaged by 
Subba Rao is unlikely because in that case the IR 
.spectra should show two carbonyl hands due to the 
din'erent electronic environment about the two carho- 
nyl groups. However, the IR spectra of dilTcrent 
ctMUptninds (Table 1) in KBr shows only one carbonyl 
absorption citlicr at about lb50cni ' or 1710 cm ' 
corresponding to the chroinonc/isoilavone and cou- 


inarin 

s t r 11 c t u res res pec t i ve 1 y. 

1'a h i.i 

1 


C ‘om- 

Sulxstitution 

C' 0 

Stable 

pound 

pattern 

absorption 

tautomer 

No. 


(cm ') 


1 

2, 7-dihydro\y> (V a) 

16()7 

C’hromonc 

■> 

} - Phony 1 -2, 7-d i byd roxy 




(V h) 

1U39 

Isollavonc 

.1 

,l-l*hcnyl-2-hydro\y-7- 




methoxy (V <■) 

1653 

Isollavonc 

4 

3-Phenyl-2, 5, 7- tri¬ 




hydroxy (V </) 

16.10 

isollavonc 

5 

2, 5, 7-.7Yihydroxy (V e) 

1650 

C'liromonc 

(> 

4-Hydroxy-5, 7-di- 




metlK)xy (VI d) 

1720 

Coumarin 

7 

.l-Phcnyl-4-hydroxy-5, 




7-di methoxy 




(VI c) 

1704 

(’oumarin 

8 

3-Mcthoxy-4, 7-di¬ 




hydroxy (VI c) 

1695 

C'oumarin 

9 

4-nydroxy-3, 7-di- 




methoxy (VI d) 

1()90 

C 'oumarin 

10 

4-1 lydroxy-.l, 5, 7-tri- 




melhoxy (VI (’) 

1700 

Coumarin 


CJuidelines for predicting the stability of lauto- 
lucrs having hydroxyl or nicthoxyl in .T 5 and 7 
posititms arc as IVdlows: 

A hydroxy or incthoxy group at 7-posi(ion, being 
in conjugation with the C'.rcarbonyl through the 
ben/ene ring stabilises the 2-hydroxyisonavonc/ 
2-hydroxychromonc tault)mcrs as shown in structure 
(IV) due to the cnolization of 2-carbonyl. However, 
presence of a methoxy group at .Tpositit>n feeds the 
electrons in the direction opposite to that caused by 
7-hydroxyI, thus preventing the resonance stabili¬ 
zation of 4-car bo nyl. Thcrerorc .Vmethoxy deri¬ 
vatives show IR absorption characteristic of cou- 
luarins. Thus 2, 7-dihydro.\ychromonc (V a, 1667 
cm t), 2, 7-dihydroxyisonavonc (V A 1639 cm 0 and 
2-hydroxy-7-methoxyisonavonc (V r, 165.3 cm ') arc 
nu>re stable as compared to the cturesponding cou- 
marins, whereas 3-methoxy-4, 7-dihydroxycoumarin 
(VI c), 4-hydroxy-3, 7-dimcthoxycounuirin (VI d) and 


4-hydroxy-3, 5-, 7-trimethoxycoumarin (VI c) have 
characteristic carbonyl frequency at 1695, 1690, 
1700 cm 1 respectively. 

Hydroxyl at 5-position stabilises the isoflavones/ 
chromones because of hydrogen bonding preferably 
with the carbonyl rather than the hydroxyl at 4-position. 
Whereas 5-niethoxyl favours the coumarin structure 
because the 4-hydroxyl in that case is hydrogen 
bonded (III /;). Hence 4-hydroxy-5, 7-dimethoxy- 
coumarin (VI 1720 enr'), 3-phenyL-4-hy.droxy-5, 
7-dimihoxycoumarin (VI/y, 1704 enr ^ are . more 

stable than the corresponding isoflavones w'hile 2, 
5, 7-trihydroxychromonc (V c, 1650 cm ') and 2, 5, 
7-lrihydroxy-isoflavone (Vy/,1630cnr-') are energeti¬ 
cally more favoured than the corresponding coumarins. 
Department of Chemistry, S. S'. Chibber. 

University of Delhi, R. P. Sharma. 

Delhi 110 007, 

.•//;/•//7, 1978. 
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ACTION OF ALKALI ON I-p-TOLYLAZO- 
NAFHTHALENE-l-SULPHENYL BROMIDE 

Till- formation of monosulphidc from sulphenyl 
bromides of orthomcracapto azo compounds in 
strongly alkaline medium, has not been reported so 
far' -k This note gives preliminary report of the 
formation of the corresponding monosulphide (VI) 
from the newly synthesized sulphenyl compound, 
2- p - tolylazo-naphthalene -I- sulphenyl - bromide (11) 
under strongly alkaline conditions. Generally, the 
sulphenyl bromides of ortho-mercapto azo compounds 
react with an appreciable excess of alkali to give the 
precipitate of I'hc corresponding, disulphides and 
water soluble alkali sulphinates according to the 
equations (1, 2). 

12 ArSBr b 12 NaOH 

3 Ar-SS~-Ar 3 ArSS02--Ar -f 12 NaBr 
-1 6H2O (1) 

3 Ar~SS02-Ar H 4 NaOH 

Ar-SS-Ar + 4 Ar-SOa^ Na' 4- 2 H 2 O. ■ • ^(2) 

The (hiolsulphonates initially lornicd react inslanth- 
ncOLisIy with excess alkali to give more of disulphicles 
and alkali sulphinates. We have synthesized new 
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suiphenvi halides of ortho-mercapto azo-compounds, 
2 -i 7 -tolylazo-naphthaiene-i-sulphenyl bromide (IIP and 
2 -/?-tolyIazo-benzene-l-sulphenyl bromide (I)^ and 

studied the action of alkali on them. In strongly 
alkaline conditions compound (Ij behaves similarly 
to the other reported sulphenyl bromides giving the 
corresponding disulphide (HI) and the sulphinaie 
(iV). However, under similar conditions the com¬ 
pound (if) yields a mixed precipitate consisting of 
the corresponding disulphide (V), monosulphide 
(Vlj, and a small amount of the sulphenyl sulphite 
(Vllj. This indicates that unlike other thiosulpho- 

R-SBr R-SS-R R-SOo'Na"^ 

1 in IV 


where R = 



nates, even under strongly alkaline conditions, the 
halkaline cleavage of di-(2-j7-tolyIazo-naphhyl-I) thio- 
sulphonate (VJII) to the corresponding di-(2-/;-to]yI- 
azo-naphthyl-1) disulphide (V) and 2-/MoIyIazo-napli- 
thalene-l-sulphinate (IX) does not take complete prefe¬ 
rence over its decomposition to the corresponding 
di-(2-/?-to]ylazo-naphthyl-l) sulphide (VI) and sulphur 
dioxide. The liberated sulphur dioxide reacts with 
any unreacted sulphenyl bromide to give 2-/?-tolyIazo‘- 
naphthalene-l-sulphenyJ sulphite (VII). The latter is 
found to be identical with the authentic product 
obtained by the double decomposition of the sul¬ 
phenyl bromide with aqueous sodium sulphite. The 
separation of the mixed precipitate is best carried out 
by first dissolving the disulphide and monosulphide 
in benzene and then filtering off the insoluble sul¬ 
phenyl sulphite. The residue obtained by removing 
the solvent from the filtrate is refluxed in an aqueous 
ethanolic suspension with sodium sulphide for a few 
minutes. The disulphide is converted into water- 
soluble sodium mercaptide (H, SBr S“Na''). The 
insoluble monosulphide is removed by filtration. The 
red violet filtrate on acidification and aerial oxida¬ 
tion regenerates the disulphide. The red precipitate 
of 2-p-tolylazo-naphthalene-l-sulphinic acid (IX, 
S 02 ~Na“ — SO 2 H) obtained by acidification of the 
original alkaline filtrate of alkali sulphinnate, crystal¬ 
lizes from benzene and light petrol as colourless plates. 
In these solvents the acid does not display the n ^ 
band characteristic of the ‘ azo ’ group in its 11 v 
and visible spectra. These facts suggest that like 
other sulphinic acids of ortho-mercapto-azo-com- 
pounds^ this acid also exists as a cyclic tautomer (X 
or XI) in nonpolar solvents. Jn polar solvents like 
ethanol and chloroform, however, the n band 

is displayed at 430 nin which suggests that in polar 
solvents the cyclic structure tautomerizes to the true 
azo structure. Unlike sulphinic acids of azobenzene 
series®, this sulphinic acid is found to be sensitive to 
polar solvents and mineral acids in which it slowly 
splits off sulphur dioxide to give 2-/;-toJylazo naphtha¬ 
lene (II, SBr = H). The weakly acidic nature of 
2-/7-toIyIazo-naphthalene-l-sulphenic acid (II, SBr — 
SOH) is shown by its reaction with weak alkalies. 
It reacts slowly with excess of alkali bicarbonates to 
yield a mixed precipitate of the disulphide, mono¬ 
sulphide and sulphenyl sulphite. No sulphinate is 
formed in this case. It suggests that the thiosulpho- 
nate initially formed remains insensitive towards such 
weak alkalies and its dissociation into monosulphide 
and sulphur dioxide gains complete predominance 
under such conditions. An sattempted synthesis of 
di-(2-p-toIylazo-naphthyl-l-) thiosulphonate from 
equimolar quantities of the sulphenyl bromide and 
the sodium sulphinate results in the forma (ion of (lie 
monosulphide and a small amount of the sulphenyl 
sulphite only. Di-(2-p-tolylazo-naphthyl-l-) disulphide 
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can be synthesized by refluxing sulphenyl bromide 
with zinc dust in dry benzene for six hours. 
Department of Chemistry, A. Chaudhuri. 

Gauhati University, S. K. Bhattacharjee. 

Gauhati-14, Assam, 

December 1, 1977. 
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A NOTE ON THE INTRAFORMATIONAL 
RECUMBENT FOLDS IN THE JODHPUR 
SANDSTONE OF LADNUN, DISTRICT 
NAGAUR, RAJASTHAN 

This note records a folded cross bedding (Fig. 1), 
for the first time, in finely laminated alternatively brick- 
red and light coloured medium grained quartzose 
sandstone of Sonia Formation, Jodhpur Group, Mar- 
war Super Group (Shrivastava'^, PaliwaP, and Pareek 
and SinhaS), which is available for examination in a 
quarry section near Ladnun (27° 38' : 74° 23'), district 
Nagaur, Rajasthan. The structural sedimentary feature 
is confined to a less than 1 m. thick zone occurring 
between finely laminated layers, that have a total 
thickness of 5 to 10 m. increasing SSW wards in the 
basin. The foreset laminations appear overturned 
in the upper part, and the shape attained is of a recum¬ 
bent fold in between upper and lower finely lami¬ 
nated horizontally disposed beds. Fine unfolded 
horizontal laminations cross-cutting the folded foreset 
laminations appear in the central part of the zone. 

This structure is inferred to have been formed under 
rapid sedimentation and very strong currents, since 
these are believed to exert a drag effect on the top of 
the earlier deposited foreset laminations, when they 
flow across them, in next stage (cf. Kumar and Tandon^, 
and Me Kee et olJ). The underlying foreset laminations 
are thus overturned and attain the shape of intra- 
formational recumbent fold. That such structures 
originate due to unidirectional pressure and over¬ 
burden of the succeeding strata (c/. Vaidyanandhan®), 
or due to a shear couple provided by two currents 
flowing in opposite directions facing towards each 
other (Subramanyan®), is refuted by the absence of 
composition variation in the two zones, and constancy 
of the palaeocurrent direction (Awasthi etalA). 


Existence of such beds is confirmative of their being 
deposited under fluviatile conditions (cf. Reineck et 



Fig. 1. Intraformational recumbent folds—an un¬ 
usual type of cross-bedding in the Jodhpur sandstone 
of Ladnun. 

Thanks are due to Mrs. S. Paliwal and Shri 
B. Paliwal for their help in preparing the present 
note. 

Department of Geology, B. S. Paliwal. 

Govt. Bangur College, 

Didwana (Rajasthan), India, 

February 15, 1978. 
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UriLlZATION OF LIPIDS BY SPO DOPIER A 
LiTURA (FABRICIUS) ON NINE FOOD PLANTS 

In recent years emphasis is being given to the quanti¬ 
tative aspect of insect nutrition. Standard gravi¬ 
metric technique have been used in the majority of 
studies on the dry matter utilization of food by phyto¬ 
phagous insects (Waldbauer^, Bhattacharya and Panti), 
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It is now realised that utilisation of dijTerenl dietary and the amount of lipids retained in the body, 
constituents of natural food is a prerequisite for a This is probably due to the synthesis of lipids in 
better understanding of host plant relationships. insect body which occur via secondary pathways. 

In this study an effort was made to study the utili- The C.A.D. (lipids) varied among the three varieties 
zation of lipids from nine food plants by the larvae of G. max. On var. UPSM-19 C.A.D. was 66% 
of Spodoptera litiini (Fabricius) (Table 1). Experi- while varieties PK-71-2I and Bragg indicated 
ment was conducted in a BOD incubator maintained comparatively lower digestibility. In other food 
at 27-5 ±rC, 90 ±5% r.h. and 12 hr light: Plants, digestibility ranged from 29-8 to 41-9%. 
12 hr dark photoperiod. Thirty larvae (0 to 24 It is also clear that lipids obtained from 7?. 
hr old) were reared individually in plastic vials were converted with greatest efficiency into body 
(8x3-5 cm) on each food plant. Gravimetric tech- biomass. However, E.C.T. and E.C.D. showed almost 
nique was used in estimating the amount of food eaten, similar trend on C. cajan, H. aimuus, S. lueiongena, 
faeces excreted and weight gain of insect (Waldbauer)^. T. acutarigida and Corchorous capsidaris L. It is 
Finally lipids were extracted from aliquot, left over interesting to note that the efficiency of conversion 
food, faeces and pupae using soxhlet apparatus and ingested and digested lipids to body substance on 
petroleum ether as solvent to estimate the lipids utili- three varieties of G. max weie significantly 

zation by this insect. Various indices like the coeffi- lower as compared to the rest of the food plants, 
cient of apparent digestibility of lipids (C.A.D.), the It may be noted that E.C.I. and E.C.D. values on 
efficiency with which the digestible portion of lipids all plants except G. max var. PK-71~21 indicated 
were converted to body biomass (E.C.D.) and the more than 100% efficiency of conversion. Such 
efficiency of conversion of ingested lipids to body high values are mainly due to the accumulation of 
biomass (E.C.I) as proposed by Waldbauer-'^ were higher amount of lipids in pupae. This indirectly 
computed. suggests that internal biosynthesis of lipids from 


Table I 

Consumption and utilization of lipids by the larvae ofS. litura on nine food plants 


Food plants 

Lipid 
content in 
leaves (%) 

Amount of 
dry matter 
consumed 
(mg) 

Lipids Lipids 
consumed excreted in 
(mg) faeces (mg) 

Lipids 
in pupa 
(mg) 

C.A.D. 

E.C.I. 

E.C.D. 

R. communis 

2-00 

451-51 

9-05 

5-88 

27-76 

33-6 

308-5 

988-5 

S. melongena 

1-74 

661-88 

11-53 

6-75 

25-58 

41-9 

223-0 

551-0 

L. acutangula 

1-60 

607-48 

9-75 

7-24 

15-08 

26-1 

181-1 

611-3 

G. max var. PK-71-21 

2-87 

419-86 

12-06 

7-87 

11-34 

34-9 

94-1 

273-7 

G. max var. UPSM-19 

2-22 

502-40 

11-13 

3-81 

12-08 

66-0 

109-1 

1700 

G. max var. Bragg 

1-52 

436-31 

6-62 

3-70 

7-24 

44-3 

109-9 

248-8 

C. cajan 

1*47 

315-11 

4-63 

3-05 

11-20 

34-1 

242-0 

720-1 

H. annuus 

1-96 

568-53 

11-13 

7-65 

24-96 

31-6 

225-8 

737-4 

C. capsidaris 

1-63 

608-70 

9-90 

6-98 

14-69 

29-8 

148-9 

516-4 

C.D. at 5% 



1-48 

1-04 

3-14 

4-8 

22-0 

135-0 


Table I indicates that comparatively higher amounts carbohydrates or amino acids resulted into accumu- 
of lipids were consumed by the larvae when lation of higher quantity of lipids in pupae. It is 

reared on Glycine max (L) Merill var. PK-71-21 and known that lipids could be synthesized by insects 

UPSM-19, Solanum melongena L. and Helianthus (Kilby^). Wigglesworth^ also proved with starvation 
annuus L. while only 6-62 and 4-63 mg lipids were and refeeding experiments that lipids are synthesized 

consumed by the larvae on G. max var. Bragg and inside the body. Use of labelled material by Clements^ 

Cajanus cajan L. also suggests synthesis of fatty acid molecule in 

However, the lipid content of pupae obtained on Schistocerca. It is, therefore, clear that higher 

G, max var. PK-71-21 and UPSM-19 was signi- E.C.I. and E.C.D. values obtained in this experiment 
ficantly lower as compared with *S. melongena and are mainly due to the estimation of additional amount 

H. annuus. This indicates that there is no relation- of lipids synthesized in the body through secondary 
ship between the quantity of lipids consumed pathways. Somewhat sipiilar higher E.C.I. for lipids 
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was also reported by Hiratsuka^ in Bombyx movi. 
It is, therefore, essential to note that computation of 
E.C.I. and E.C.D. values for various nutrients by 
using equation of Waldbauer® is possible only for 
the essential nutrients of the test insect. However, 
C.A.D, values for difterent nutrients can be calcu¬ 
lated directly from Waldbauer’ss equation because it 
involves estimation of nutrients consumed and amount 
of nutrients in the faeces during the experimental 
period. 

Authors are thankful to Dr. M. C. Saxena, Director, 
Experiment Station, for his encouragement and help 
during the course of this investigation. This research 
was supported by the PL-480 research grant (FG- 
In-461). 

Department of Entomology, R. C. Chhibber, 

G.B, Pant University of A. K. Bhattacharya. 

Agriculture and Technology, P. K. Pathak. 
Pantnagar, Naini Tal (U.P.), 

September 10, 1977. 
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PARTHENOCARPY IN TRICHOSANTHES DIOICA 
ROXB. AND MOMORDICA DIOICA ROXB. 

The female plants of Trichosanthes dioica and Momor- 
dica dioica are cultivated by vegetative propagation 
in betel vine yards in the outskirts of Rewa. The 
other cucurbits that are cultivated are: Coccinia indica, 
Lagenaria leucantha and Momordica charantia. A 
servey of fifty betel yards revealed the total absence 
of male plants of T. dioica and M. dioica. In absence 
of the male plants, the female plants, as a result of 
external stimulus, produce parthenocarpic fruits. 
Recently, LaP has reported the parthenocarpic fruit 
development in Coccinia indica by the stimulus of inter- 
generic pollinations and some previous workersi“2 
reported such a type of fruit formation in other cucur- 
bitaceous plants by the application of growth pro¬ 
moting hormones. Since the phenomenon of partheno- 
carpy in T. dioica and M. dioica has been overlooked 
so far, the present investigation has been made. 

The floral buds and flowers of both T. dioica and 
M. dioica were treated in four ways as follows; flowers 
left open for natural pollination, flowers pollinated 
with pollen grains of Lagenaria leucantha, flowers 
pollinated with pollen grains of Momordica charantia 


and flowers pollinated with a mixture of pollen grains 
of L. leucantha and M. charantia. 

Table I 

Parthenocarpic fruit setting (%) in T. dioica and 
M. dioica 


Parthenocarpic fruit 

Pollination conditions setting (%) 

T. dioica M. dioica 


Natural pollination 

58 

36 

Pollination with L. leucantha 

67 

40 

Pollination with M. charantia 

71 

45 

Pollination with L. leucantha 



and M. charantia 

85 

66 


The percentage of parthenocarpic fruit setting is 
presented in Table I, which indicates that a higher 
percentage of parthenocarpic fruit setting is achieved 
as a result of pollinating the flowers with the extra¬ 
neous pollens as compared with the naturally polli¬ 
nated flowers in both the species. The percentage 
of fruit setting in both the species is further stimulated 
more when a mixture of pollen grains of L. leucantha 
and M. charantia is applied as against the pure pollen 
application. A lower fruit setting in natural polli¬ 
nation may be attributed to non-synchronization of 
anthesis and duration of corolla opening in these 
plants. 

The author is indebted to Dr. G. P. Shrivastava 
for guidance. 

Department of Botany, Hakim Singh. 

Government Science College, 

Rewa 486 001 (M.P.), 

November 1, 1977. 
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INFLUENCE OF RHODOTORULA AND 
AEROBACTER ON PROTONEMAL GROWTH 
AND BUD INITIATION IN TWO MOSSES 

Some aspects of mixed cultures of Barbula gregaria 
(Mitt.) Jaeg. and Timmiella anomala Limpr. with a 
yeast {RJiodotorula rubra) and a bacterium (Aero- 
bacter sp.) have been studied. 
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Plants of Btirbica .^regarici and Timmiella anomala 
uere co'lected from Delhi and Manali (H.P.j respec¬ 
tive!}’. Axenic cultures of both these were established 
on a semi-solid (0-S“o nutrient medium com¬ 

prising hail strength Knop s major sails, Niisch s 
trace element solution il ppm), ferric citrate (lOpp.n), 
and T’o sucrose. The medium was sterilized by 
autocla\ing at Iflbssq inch for 15 m'nutes. The 
pH of the medium was adjusted to 5-8 before autc- 
cla\ing. The cultures of Bnyhula were raised trem 
gametophores and those of Tinurdeila from spores 
and maintained at ordinary cultural conditions (light 
3.003-3,500 lux: temperature 25 = 2 ' C). 

Proronemal development and bud formation in 
these messes have been studied in the presence cf 
Rhodotoniki yubra (Strain No. ITCC 23C2j as well as 
both Rhodowyula and Aerobacter. However, the 
extent of infection in the medium was approximately 
adjusted. The effect of the infectants was three fold: 
U) infected cultures showed more luxuriant prctc- 
r.ema! growth, (ii) there was a prepcnem.ent in bud 
inhiation, and fiiij the number of buds was increased. 
The amount of infection in a culture and its effect on 
bud induction in Barbuki were linearly correlated, 
and the effect was localized. Buds appeared after 
19 and 26 days of inoculation, on infected and lion- 
infected cultures respectively, in the control cultures 
of Timmiella buds appeared 22 days after inoculation. 
Presence of infectants decreased the time by 6-8 
days (Fig. 1 A, B). 

in order to determine whether the exudate obtained 
from Rhodoioruki yubya alone can promote bud ini¬ 
tiation, Rhodoioyiila cultures were raised for one 
month in Niisch's Basal liquid medium. This condi¬ 
tioned medium was filtered, solidified with agar and 
autoclaved. It was again employed to raise the cul¬ 
tures of Barkula. The control medium was prepared 
by soiidifyingiiquid medium obtained from one-month- 
oid, non-infected cultures. In the conditioned medium 
buds appeared earlier and their number increased 
from 56 to 78 after 35 days of inoculation. Growth 
of Barbula on the autoclaved, conditioned medium was 
also much more luxuriant than on control medium 
I Fig. i C, Dj. indicating that Rlwdotorida rubra 
alone can promote bud initiation, and further that 
the exudate obtained from this is heat stable. 

SironvaT demonstrated that fungi substituted the 
effect of light on shoot dev elopment on moss protonema. 
.\fairzahn and MacQuarrie- observed that growth of 
Splacknum ampuUaceum protonema was strongly 
promoted by the mycelia of several fungi. Vaarama 
and Taren2 reported that the effect of Penicillium 
martensu, Aspergillus, Mucor and Rhcdotorula on bud 
formation in seven species of mosses (Dicranum scopa- 
riim\ D. mdulatum, Dicrano\^-eisia crispida, Pogonatum 
urnigemm, Polytrichwn striemm, Rhacomitrium fascU 



Fig. 1 . Effect of fungal and bacterial contamina¬ 
tion on the development ol buds in Tiniatiellu auomaki 
(A, B) and Barbula gregaria (C, D), 2. A—15- 

day-old culture showing infection (white patches, 
arrow marked) of Rhodotarula rubra and Aerobacter .sp, 
B—Control for A. Note lesser protoncmal grow'th 
and absence of buds. C— 2 ()-day-oId cuitu.-c on the 
conditioned medium of Rliodotorida rubra, showing 
luxuriant protonemal growth and gametophylic butLs, 
D—Control for C. 

cidare, and Tetraphispellucida) was similar to that of 
GA 3 . Spiess et olA showed that a virulent strain of 
Agrobacterium tumefaciens (B 6 ) induces buds on the 
protonema of PylaisielJa selwyiiii, and prep ones their 
appearance by 5-6 days. These buds developed into 
normal gametophores. The promotion of gameto- 
phore formation was directly related to the number 
ot viable bacteria added. The changes induced by 
A. tumefaciens were similar to those elicited by cylo- 
kinins. A. tumefaciens is also known to produce cyto- 
kinins (Mille.^). Later, Spiess et alf reported that 
Rhizobium spp., which are kjiown to produce zeatin 
or ribosyl-zeatin, also induce normal gametophores in 
Pylaisiella. Spiess et aid showed that P. selwynii 
does not respond to Agrobacterium tumefaciens or to 
Rhizobium leguminosanmi unless the bacteria are in 
physical contact with the moss. 

Thanks are due to Dr. K. G. Mukerji for kindly 
identifying the infectants and also obtaining the 
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Delhi. 
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EFFECT OF DIFFERENT CHEMICALS ON 
IN VITRO GERMINATION AND TUBE 
ELONGATION IN NYCTANTHES 
ARBOR-TRISTIS L. 

Our knowledge about the pollen physiology of 
night-blooming plants is inadequate and hence the 
present study was underteken on the oleaceous 
arboreal plant Nyctafithes arbor-tristis L. The effect 
of sucrose, some of the growth promoters and inhibitors 
on pollen germination and tube elongation has been 
studied. Several workers^*"^ have reported the effect 
of a number of growth regulators and of some inhibitors 
on pollen germination in different taxa. Though 
gibbercllic acid and indole-3-acetic acid are generally 
regarded to increase the germination percentage of 
pollen grains‘*"V their inhibitory effects have also been 
reported®. 

Pollen grains collected just after anthesis (5-25 p.m.), 
were sown in 0*02 ml of water containing 10 ppm of 
boric acid (control medium). They were grown by 
hanging drop technique at about 23° C for 9 hours 
and observed periodically. 

The effect of sucrose has been studied by varying 
its concentration in the basal madium from 1% to 40%. 
The effects of two growth promoters, indoleacetic 
acid (lAA) anu gibbercllic acid (GA) have been studied 
between 1 ppm to 100 ppm in the medium while the 
effects of the three inhibitors, sodium ffuoride (NaF), 
2, 4-dinitrophenol (2, 4-DNP) and maleic hydrazide 
(MH) were investigated from 1 ppm to 20 ppm. 

The effect of sucrose concentration has been presented 
in Fig. 1, which shows that at 5% concentration of 
sucrose, the per cent germination is maximum (75%). 



MEDIA CONCENTRATION (%9 

Fig. 1. Effect of sucrose on pollen germination. 

Further increase of sucrose concentration did not 
enhance germination. Between 40-60 ppm concen¬ 
tration of lAA in the medium there was maximal ger¬ 
mination of the grains (82-86*5%) associated with the 
formation of very long tubes (200-240 /f); other con¬ 
centrations being less favourable. At these concen¬ 
trations, there was more than two fold increase of pollen 
germination over the control. G A showed the maximum 
stimulatory effect at 100 ppm in the incubation mixture, 
the germination being slightly less than two fold over 
the control and only in 30-40% cases, the tube elonga¬ 
tion was appreciably higher. When a mixture of GA 
(1-20 ppm) and iAA (1 ppm) was present in the 
incubation mixture, the germination was very high 
(87%) though tube elongaffon was not significant. The 
results of growth promoters have been presented in 
Fig. 2. 

Among the inhibitors studied (Fig. 3), 2, 4~DNP 
showed the maximum retarding effect on pollen 
germination. During the first three hours, there was 
practically no germination at all concentrations. NaF 
and MH also exerted distinct inhibitory effect, the 
latter being more potent, specially during early hours 
of incubation. It is noteworthy that at all concentra¬ 
tions of these inhibitors, the tube elongation was signifi¬ 
cantly suppressed and these results are in agreement 
with previous workers^. 

The endogenous sucrose concentration of the grains 
may be sufficient for the pollen germination and there¬ 
fore higher sucrose concentration did not increase 
germination percentage. Very high sucrose concen¬ 
trations (30%-40%) prevented pollen geimiration due 
perhaps to the high osmotic imbalance. Both the growth 
promoters had exerted distinct stimulatory effect on 




tetters to 
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•-• lAA 4-4 6A 0—0 3A + lAA 

Fig. 2. Effect of growth promoters on polien 
germination and tube elongation (solid lines indi¬ 
cate % germination and broken lines indicate tube 
elongation). 

pollen germination, though at different concentrations. 
When lAA and GA were used in combination, they 
showed synergistic action on pollen germination and 
thus our results are in harmony with those of previous 
workers^’®’^^. However, they failed to bring abouj 
concomitant increase in tube elongation since the two 
growth regulators act independently in this process. 
This failure may be due to the fact that during tube 
elongation GA acts on metabolism of structural 
carbohydrates while lAA acts by incorporating these 
raw materials into the existing w'all primordia. The 
elongating tubes therefore tirst respond to the action 
of G A and then to that of lAA. Our results on the action 
of the mixture of both lAA and GA on tube elongation 
support previous workers-' who favoured the view 
that GA sensitised ’’ the tubes which are then acted 
upon by IA A. Hence there was no synergism between 
the two compounds in enhancing pollen tube elongation. 

Since it is well established that metabolic pathways 
in pollen are common lo nongreen tissues^!, the action 
of NaF and 2, 4-DNP, are reflected in their retarding 
effect of both pollen germination and tube elongation. 
Similarly our data on the action of MH on tube elonga¬ 
tion support those of previous workers^-. It is note¬ 
worthy that the inhibitory effects of these chemicals 
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40 
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D CONTROL Ea MH B NaF 
■2,4-DNP 

Fig. 3. Effect of inhibition on pollen germination. 

weakened with time. During prolonged incubation, 
some compounds, synthesized endogenously, react 
with the inhibitor and ultimately destroy thei^ inhibitory 
effect. Another possibility is that such endogenous 
compounds diffuse out from the tubes and antagonise 
the absorption of inhibitors within the system. 

The authors express their sincere thanks to Prof. 
S. P. Sen, Head of the Department of Botany of this 
University, for his kind encouragement. Thanks 
are also due to Sri M. N. Bandopadhyay of Bose 
Institute for his suggestions. 
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A NEW SPECIES OF LEPISTA FROM SOUTH¬ 
WEST INDIA 

During the recent mushroom season, a number of 
Agaricales was collected from the local garden. The 
detailed studies of the material revealed that it belonged 
to the mushroom genus Lepista (Fr.) Smith, W. G. 

It was further found that on account of: 1. Pinkish 
Cream colour of the basidiospores in mass, 2. its clito- 
cyboid habit and 3. concolourous nature of the stipe 
with the pileus, the material under the present consi¬ 
deration belonged to the section Inversae Sing, and 
Clemen. Furthermore, the present material differed 
significantly from the existing members of the section 
inversae, namely, Lepista gilva (Pers. ex Fr.) Kummer 
(-- Agaricus inversus Scop.^), L. flaccida (Sow. ex Fr) 
Pat. and L. ameliae Sing, and Clemen.^’4, in which the 
spores are never more than 5 /xm^. The present collec¬ 
tion, therefore, being significantly different from the 
existing species of Lepista, is accommodated in a new 
specific taxon, which is named after Professor M. N. 
Kamat, eminent Indian Mycologist. 

Lepista KAMATI sp. nov. (Fig. 1 : a and b) 

HABIT : Ciitocyboid. 

PILEUS : 2-2-5 cm broad; convex at first, becom¬ 

ing plane with age; umbonate; margin indexed; 
colour creamish to reddish brown, darker on 
umbo ; scaly, scales darker than the pileus. 

CONTEXT : Thick and fleshy; pale reddish; 
0’ 3-1 • 2 cm thick. 

EAMELLAE : Shortly decurrent; distant becoming 
narrow towards the stipe; pinkish to pale huffish 
in colour. 


STIPE : 3-3*5 x 0*5-0*7 cm; broad towards the 
pileus; base slightly bulbous; stuffed; concolourous 
with pileus or paler. 

HYMENOPHORAL TRAMA : Regular. 

CYSTIDIA : None. 

BASIDIA : Ciavate; 4 spored; 25-27 x 3-4 pm, 

BASIDIOSPORES : Pinskish-buff in mass; indi¬ 
vidually: wall hyaline, tuberculate, inamyloid, 
acyanophilous; germ pore absent; pyriform in 
shape; apiculate; (7-) 9 (-10) x 5-6 pm. 

HYPHAE : With inamyloid and acyanophilous 
walls; clamp connections present; 4*5-6/xm wide^ 

HABITAT : In grassy soil. 

SEASON : October, 1977. 

HOLOTYPUS : AMH 3674 (from Poona). 



Fig 1. a. Habit photograph of exsiccata; Z?, Photo¬ 
micrograph of Basidiospores. 

LATIN DIAGNOSIS : 

Pileus 2-2*5 cm latus, primo convexus demum 
planus, umbonatus, marginatus inflexus, cremeus vel 
porphyreus, umbone atratus, squamatus, squamae 
atratus daum pileum. Contextus crassus vel carnosus, 
pallido-rubra, 0*3-1 *2 cm crassa. Lamellae breviter, 
decurruntibus, distans vel decrescens versus stipitem, 
subrosis vel palido bubalinae coloratie. Stipes 
3-3*5 X 0*5-0*7 cm, leviter basi bulbosus, inflatus 
ad pileus, farctus pilei concoloris vel pallidus. Trama 
regularis. Cystidia nulla. Basidia clavata, tetra- 
spora, 25-27 >: 3-4 pm. Basidicsporae subroseo- 
bubalinae in massa, singulatim hyalinam, tuberculata, 
porum germinalem absens, inamyloidea, apiculata, 
acyanophilis, pyriformis (7-) 9 (-10) 5-6 pm. 

Hyphae inamyloideae, acyanophilae, fibulatae, 4*5- 
6pm latae. HOLOTYPUS: AMH 3674; TYPUS 
LOCUS : Poonae (Indiae). 

The authors are grateful to Professor M. N. Kamat 
for going through the manuscript. One of us (KCS) 
is thankful to the Director of this Institute for the 
award of the Research Scholarship. The authors are 
also thankful to the authorities of DST for Research 
Grant (No. HCS/DST/361/76) under which the 
present work was carried out. 
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SliE DEPENDENT BEHAVIOUR OF THE 
DI.4TOM CYCLOTELLA MENEGHINIANA 

Phvsiologic.al and biochemical studies are con¬ 
ducted with cultures of algae obtained from the 
culture collection centres of the world. Cell dimen¬ 
sions, morphological characters or reproductive beha¬ 
viour of these cultures are very rarely mentioned in 
Nuch studies and especially when the study is on di¬ 
atoms, there is no way of knowing at what stage in 
progressive size diminution the culture had been 
obtained and experiments performed. Diatom species 
are known to decrease in size during the course of 
several cel! divisions and recent studies have indi¬ 
cated that many characteristics of a diatom cell are 
size dependent. Within a given species, silicon con¬ 
tent of the frusiule varies widely, depending on the 
stage of growth cycleThe problem here may 
merelv be a decrease in area of frustule during the size 
reduction accounting for this. Size and number of 
chromatophores-^’- chlorophyll content®^', growth rate, 
sinking rate, final yield and the behaviour of the diatom 
10 different treatments''"^' vary considerably depend¬ 
ing on their sizes. Photosynthesis in relation to light 
intensity, or uptake of nitrogenous compounds have 
been suggested to be size dependenti^. The above 
picture is further complicated when the diatom under¬ 
goes a size dependent sexual cycle under favourable 
experimental conditions. Any behaviour attributed 

10 a diatom culture of a particular size may not, there¬ 
fore, be same for another size of the same culture. 
The necessitv of using a diatom which does not show 
iize reduction accompanying cell division w’as recog¬ 
nized in studies on shell formation w'here the impli¬ 
cation of a decrease in cell surface area on silica con¬ 
tent is immediately obvioust-. That other growth 
controlling processes as well, may also be size (sur¬ 
face area,volume) dependent is often ignored in many 
studies. 

While investigating the behaviour of Cyclotella 
meneghlniana to changes in salinity of the medium, 

11 was noticed that a particular treatment evoked four 
different responses depending upon the cell size 


range of cultures employed. Exponential cultures 
of four different size ranges growing in Reimann 
medium^s (p, 76 ) were transferred to Reimann medium 
(control) and 2g/l NaCl amended Reimann medium 
(treatment). Based on cell counts taken periodically 
the growth curves were plotted. Cultures were also 
examined microscopically. 

Growth curves obtained in Reimann medium were 
more or less similar with some differences in final 
yields between cultures of different sizes. In 2g/I 
NaCl amended medium, however, there were differ¬ 
ences in their behaviour which were size dependent. 
Fig. 1 represents growth curves of only three sizes, 



Fig. 1. Growth curves of Cyclotella meneghlniana 
in Reimann ..medium, and 2g/i NaCl amended 
Reimann medium, a, a': diameter range 13*5-19*5 
/xm; 6, b': diameter range 7* 5-13* 5/xm; c, c', c" : 
diameter range 3-O-b-O/xm; Curves a, /?, c in 
Reimann medium; Curves a\ h\ C, c" in 2g/l NaCl 
medium. 

The largest size range (21 *0-27* 0/am) employed (not 
represented in the figure) showed identical growth 
curves in Reimann and 2g/l NaCl amended media 
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indicating that the diatom does not require a time lag 
for adaptation to grow in NaCl medium. The next 
larger size (13 *5-19-5/xm) showed an imperceptible 
lag in the treatment but otherwise growth curve was 
** similar to control. The next size range (7-5~13*5/xm) 
showed a greater lag but the final yield was more or 
less the same as the control and the curve levelled 
oiT after 5 more days. Two responses were clearly 
discernible for the smallest size range (3*0-6*0/xm). 
Upto 10 days there was no visible growth but from 
10 th day onwards cell numbers steadily increased till 
it levelled olT on the 25th day; the part of the curve 
! from 10-25 days corresponded exactly with the 1-15 
day curves of other cultures. However, in 6 out of 
10 trials, cultures failed to grow in the treatment 
(Curve c") unlike in control (curve c) where they 
always grew. 

The difi'erences in growth curves of cultures of diffe¬ 
rent sizes in 2 g/l NaCl medium were seen, on micro- 
f scopic examination, to be related to their dilTerential 
ability for male gamete production and sexual auxo- 
spore formation. As male gamete production in¬ 
volved break up of cells at the girdle region during 
the process, the potential inoculum for vegetative 
multiplication got reduced. The largest size was 
above the range that could be sexually induced. 
Here there was no change in the potential inoculum 
as male gametes were not produced which explains 
why its growth curve was similar to that obtained in 
Reimann medium. About 5% of the cells in the size 
range 13-5-19*5/xm participated in gamete produc¬ 
tion. In the other two size ranges, participations were 
55-60/0 (7-5~l3 •5/xm) and 96-99% (3-0-6'Oftm.) 
3 respectively. This differential participation of cells 
I for male gamete production is inversely proportional 
to their sizes. The greater their participation, the 
' less is the percentage of cells available for vegetative 
multiplication and therefore, the greater is the lag. 
This explains why in the smallest size range used where 
there was 96-99";^ participation there is a maximum 
of 10 day lag. In such trials where the cultures did 
not grow they failed for want of cells capable of vege¬ 
tative multiplication. The occurrence of large auxo- 
spores whose growth rates are different from the growth 
rates of the parent size range alters and complicates 
further the growth curve pattern. Unaccompanied 
by observations on its sexuality, the growth curve 
pattern of one size range of C. meneghiniana is likely 
to be mistaken as exhibiting a behaviour different 
\ front the other size ranges for the same treatment 
f with the possibility of arriving at a, different, totally 
erroneous interpretation in each case. All of several 
conditions that induce sexuality will aftect growth 
curves in the same way. 

When experiments are conducted with diatom cul¬ 
tures obtained from culture collections, there is every 


likelihood of their being obtained with different size 
ranges at different times by different workers. Differ¬ 
ences in behaviour of such cultures are usually attri¬ 
buted to the different ecological habitats from which 
the diatoms have initially been isolated: the culture 
sources are diflerent, or the culture has been obtained 
from the same source but with different experimental 
conditions, or strainal variations or existence of races 
in the species. It is alw'ays possible that in many 
such cases differences in the behaviour of a culture 
can be attributable to a size dependent variation as 
was obtained for C. meneghiniana in the present study 

The Author thanks Prof. A. Mahadevan, Director, 
Centre of Advanced Study in Botany, for laboratory- 
facilities and Prof. V. S. Sundaralingam for helpful 
suggestions. 
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PARALLELISM IN RESPIRATORY PATTERN OF 
GA 3 TREATED LETTUCE SEEDLINGS GROWN 
IN LIGHT and DARK 

Gibbhrellin stimulates respiration of lettuce seedlings 
and a peak is observed at 12 h, after the treatmentL 
A correlation has also been established on the effect of 
different concentrations of GA 3 on the magnitude of 
this peak of oxygen uptake and the growth of lettuce 
seedlings at 72 hours. 

Gibberellin (GA 3 ) is known to reverse the inhil 
bition of growth caused by lighff-'-' and this reversa- 
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-c' cr.>- ai morphological level but also at meta- 
-c':c ie^ei and a simdarity of nitrogen metabolism and 
berac'.anin synthesis between GA 3 treated seedlings 
and dark grown seedling was established‘s-®. The 
obieci cf ihfs study is to find out if there is any corre¬ 
lation between respiratory activity of dark grown 
•.eedhr.gs and of GA 3 treated light grown seedlings. 

Seeds of Lactnea sariva L var. Great lakes were 
terminated, grown and the respiration was measured 
as described earlierk For dark treatment, one set 
of seeds was germinated and grown in the dark while 
ether germinated in light and transferred to dark at 
25 -c (-I'l- Each time fresh seedlings were used 
for measuring the respiration. 

The results of O 2 uptake of seedlings grown in the 
dark are shown as percentage of control in light. 
The respiration of seeds germinated and grown in dark 
»Fig. A f show a peak at very early stage, i.e., 8 h. and 
for most of the time the respiiation is below the light 
conrrok 

The seeds germinated in light and later transferred 
and grown in the dark, show a shift in the peak of O 2 
uptake fFig. B), the peak is shifted to 18 h. The 
magnitude of this peak rises but the decline is also 
steeper. 



Fig. a. Oxygen uptake of dark sown and grown 
lettuce seedling expressed as percentage of light control. 

Fig. B. Ox}gen uptake of light germinated and 
dark grown lettuce seedlings as percentage of light 

control. 

Comparison of respiratoiy pattern in light and dark 
grown seedlings with that of GA 3 effects (in light) 
establishes similarity between dark grown and GA 3 
heated seedling and confirm the results'-®. While 

i.n GA 3 treated seedlings respiratory peak is shown at 
12hk, the peak shifts to 18 h., in light germinated and 
dark grown seedlings (similar to GA 3 treatment). 
This delay may be related to the time taken by the 
endogenous GA 3 to recover the inhibitory effect of 
light received during seed germination. The seeds 


germinated and grown in dark exhibit peak earlier 
at 8 h since there was no inhibition caused by light. 
These results clearly show that light inhibits respiration 
rate while GA3 reverses this inhibition* and brings it 
at par with dark grown seedlings. 

The identity of the respiratory pattern of dark grown 
seedlings with GA 3 treated seedlings is reminiscent of 
parallelism between nitrogen changes'^ and betacyanin 
synthesis in celosia®. These results strengthen the 
view that gibberellins truely reverse the light mediated 
metabolism to the pattern of dark grown and that 
growth in dark and metabolism of seedlings are pre¬ 
dominantly under gibberellin control. 
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CYTOGENETICAL INVESTIGATION IN 
CUCUMIS L. B-CHROMOSOMES IN TWO 
CUCUMIS SPECIES 

It has been studied well now that B-chromosomes 
influence chiasma frequency and genetic recombi- 
nationij"*. The B-chromosomes in flowering plants 
have been reported in about 591 species belonging 
to 219 general. In family Cucurbitaceae B-chromo¬ 
somes are known to be rare; they were first 
reported in Melothria medraspatona^, where they 
were later found to be the noimals once. Recently 
they have been recorded in Trichosanthes anguina^. 
The present communication reports B-chromosomes 
in two species of Cucumis. During mitotic analysis 
of fifteen species and varieties of Cucumis, B-chromo¬ 
somes were recorded in C. melo mcmordica {In = 24) 
and in C. hardwickii {2n = 14). Their number varied 
from 1-3 in the former - species, while 1-2 in the case 





Letters to the Editor 


743 


Voh 4f, No. 19 1 
Ocr. 3. 1978 J 

of the latter. The number of B-chroniosomes was 
not constant even in the somatic cells of the same 
root tips. 

Meiotic studies of these species did not reveal any 
such chromosomes in gametic cells which means that 
either they are eliminated during somatic division 
on account of their accentric nature or they are pre¬ 
sent only in a few plants which could not be analysed 
meiotically. 



Figs. 1-2. Somatic cell at metaphase showing soma¬ 
tic number and B-chromosomes (arrowed) (1) in 
C. melo memordica (2n — 24) and (2) in C. hord 
wich.ii (2n == 14) X 1890. 

Thanks are due to Prof. H. C. Arya for the faci¬ 
lities. Authors also wish to thank ICAR for financing 
the project. 
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“TOXICITY OF SOME STANDARD AND 
PROSPECTIVE CHEMOSTERILANTS ” 

against aedes aegypti (l.) larvae 

In the Chemistry Department of this University, several 
naphthaquinones were prepared by Afzal and TawfeeqL 
Before exploring their utility, determination of toxi¬ 
city was essential. On the basis of preliminary trials, 
two of them, i.e., 5, 8 -dihydroxy-2- (4-methyl-pent-3- 
enyl)-l, 4 -naphthaquinone or shikonin and 1- (5, 8 - 
dihydroxynaphthaquinone-2-yl) 4 -methyl-pent- 3 -enyl- 
2 -methylcrotonate or shikonin angelate, were selected 
for toxicity determination and further studies. Gene¬ 


rally, Aedes aegypti strains are used as insect test 
material for the sake of easy breeding and pure material^. 
Therefore, these compounds were tested on the larvae 
of a standard Aedes aegypti (L) strain (Rockefeller 
susceptible strain) obtained by the courtesy of Dr. 
A. W. A. Brown, Director, Pesticide Research Centre, 
Michigan State University, and compared simulta- 
neouly with standard chemosterilants, tepa and hempa 
(samples Ent. No. 24915 k and 50882 k) obtained by 
the courtesy of Dr. A. B. Borkovec, Director, Ento¬ 
mology Research Division, USDA, Gainesville, Flo¬ 
rida. The present communication reports the LC 50 
of the above-mentioned compounds under the labo¬ 
ratory conditions. 

The chemicals were tested according to the standard 
WHO method reported by Brown^. One per cent 
stock solutions of the chemicals were prepared in 
ethanol. From this stock, different concentrations in 
ppm were prepared by diluting with distilld water. 
Preliminary experiments were done on different 
instars with various concentrations, to find the effective 
range of the chemical as well as the susceptibility of 
the instar. A control and check (ethanol) was always 
kept and considered while analysing the data. The 
experiments were run in duplicate sets 5-7 times. 
Twenty larvae of approximately the same size, age 
and instar were taken in 250 ml distilled water, in a 
beaker, for treatment. The mortality was noted 
24 h after treatment and if the mortality in control 
increased above 10 % the experiment was discarded. 
The larvae in moribund condition were also counted 
as dead. All the data were analysed statistically and 
probit-mortality curves were drawn on log-log paper. 

Figure 1 shows the structural formulae of the com¬ 
pounds while Fig, 2 shows the probt motality curves 
for the 4th instar larvae. The latter indicates that 
shikonin is the most toxic compound with LC 5 



0 ru 

1 /V' 

2 1 \ ^ _ p— N 1 

1 ^^"2 


/ 

OH 0 ^^'3 


SHIKONIN 

TEPA 


SHIKONIN ANGELATE 

Fig. 1. Structural formulae of the standard and 
prospective chernosterilants., 


/ \ 

H3: CH3 

HEMPA 





[ Cuneni 
Science 


744 Letters to 



Fig. 2. Probit-mortality curves of the chemostcri- 
lants for mosquilo larvae. 

as 7-0 ppm while shikonin angelate approximately 
half of the parent compound with LC-,„ as 14*0 ppm. 
If we see the formula in Fig. I, it indicates that the 
substitution of the OH group by crotonate in the side 
chain has reduced the to.xicity, whereas an increase 
in the number of methyl groups has probably made 
it a more effective antifertility agent. The LCj,, of 
tepa is 35-0 ppm, i.e., 5 limes more than shikonin 
while the of hempa is 80-0 ppm, />., about 11 
times higher than shikonin. This indicates that both 
the standard chemosterilants are less toxic than the 
new compounds. Moreover, both are good antifer¬ 
tility agents and can be used at higher doses. Harding*^ 
has used 7*5% solution o*^ tepa on corn borer and 
Fytizas*"' has .ised 0-01(100 ppm) solution on Dacus 
oleae. Similarly, Lebras'’ has used hempa at higher 
doses against Aedes aegypti and Terry and Crystal" 
some amides against Musca domestica. The present 
compounds are new and therefore further investigations 
are required against other insects and animals. Such 
reports on Drosophila and rabbit are in press, and will 
appear soon. 

The authors are grateful to Dr. M. H. Kasim, Head 
of Biology Department and Dr. F. S. Al-Omari, Deae 
of Science, for providing facilities during the progress 
of the work. 
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RECEPTORS FOR IMMUNOGLOBULIN G IN 
HUMAN PLACENTA 

Thi-: human placenta plays a unique role both in allow¬ 
ing macromoleciilar exchange between mother and 
fetus’’- and in protecting the fetus from rejection. 
In animals, such as, rabbits, rats and mice the yolk 
sac also is involved in the transfer of immunoglobulin 
to the fetusE Transmission is highly selective in not 
only that antibodies produced in other species are 
less readily transmitted than those from homologous 
species but in addition, within the homologous gamma 
globulin group, 7S globulin is transferred better ihtin 
Fc fragment of IgG. Only a small fraction of the 
gamma globulin absorbed by fetal cells is transmitted 
intact to the circulation w'hile a major portion of it i.s 
degraded within the cellsE Thus selectiveness of trans¬ 
mission appears to reside not in the selective uptake 
by cell but in the proportion of absorbed gamma glo¬ 
bulin transmitted intact to the circulation. The latter 
process takes place by means of pinocytosis. Bram- 
belH'^ proposed a hypothesis that there exist specific 
receptors in the walls of the pinocytotic vesicles for 
IgG molecules and suggested that these receptors 
protect the attached protein from enzymatic digestion. 

In human the ohly route of transmission of immuno- 
globalines from mother to fetus is the placenta. The 
data presented in this communication dearly indi¬ 
cates the presence of specific receptors for IgG mole¬ 
cules in the human placenta. 

Materials and Methods 

Normal placentas were obtained as soon as thc\ 
were available at the delivery room. Pieces of tissue 
were quickly frozen and mounted on a standard speci¬ 
men holder for tissue sections. Fc receptors were 
detected using the technique described earlier’’’' 
Sheep erythrocytes w'ere sensitized with various amounis 
of corresponding rabbit IgG antibodies to agglutinate 
to various degrees. After washing three times the 
sensitized cells were suspended to 1% and analyzed. 
Slides containing cryostat sections of frozen sections 
of placenta were incubated with sensitized erythro¬ 
cytes contained in a single concavity microculturc 
slide. After 30 minutes, the slides were turned cover- 
glass up and left for detachment of erythrocytes troni 
the glass and non-reactive tissue. The degree of hemad¬ 
sorption (32-’-, V, etc.) was recorded microscopically. 
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The samples io be tested for inhibitory activity 
were preincubated with tissue sections at room tempe¬ 
rature for 60 minutes. The degree of hemadsorption 
was determined as described above. 



Fig. 1. Attachment of tgG Ab coaled sheep 
erythrocytes to placental section. (3' focal reaction.) 

Results and Discussion 

Receptors for immunoglobulin G were found in 
all the placentas tested. There were strong reactions 
even at 1/8 agglutinating unit. Figure 1 shows a 
typical 3 ' reaction at 1/2 agglutinating unit. The 
reactions were inhibited by normal human IgG but 
not by bovine serum albumin or by pepsin digested 
(Fab )2 fractions of human IgG. When pepsin digested 
(Fab )2 fractions of IgG antibodies were used lor sensi¬ 
tizing the indicator sheep blood cells, the reaction 
did not occur. This demonstrates that the receptors 
in the placenta are specitic to immunoglobulin G 
and specifically to the Fc end of immunoglobulin G. 
Ill all these experiments we have used uncoated sheep 
red blood cells as a control. In many cases we con¬ 
ducted experiments using RPM1-1640 washed tissue 
sections. In the case of washed sections the reactivity 


was stronger. This is probably due to detachment of 
in \;\'() bound IgG molecules from the receptors, faci¬ 
litating more receptors to bind with IgG molecules 
that arc on sensitized sheep red blood cells. We 
have tested 26 full term placentas and the reaction was 
similar in all the cases. Further investigations are 
underway to characterize the population of cells in¬ 
volved in this receptor activity and to find its other 
immunological impoi tance. 

Table I 

Rjfcct of various treatments on placental inunuitoglohuUtt 
receptors 

Untreated IgG Hetero- IgG 
logus Ab (Fab )2 

PET I 3 

PET 2 3 

PET 3 3 

PET 4 3 
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BACTERIA ASSOCIATED WITH PLANKTON OF 
PORTO NOVO REGION 

Bacteria not only help in the regeneration of nutrients 
in the aquatic environment but also serve as a source 
of food to planktersh However, work on the bacteria 
associated with specific piankters is lacking in Indian 
waters. An attempt has therefore been made in the 
present study to investigate the bacterial flora associated 
with 2 species of phytoplankton, viz., Coscinodiscits 
jonesianus and Bacillaria paxillifer and 2 species of 
zooplankton, Oithona rigida and Lucifer hcuiseni collected 
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from the mouth of Vellar estuary, Porto Novo (11° paxillifer harboured larger number of genera 
29 N; 79 46 E) during June-July, 1977. Oithona rigida and Coscinodiscus jonesianus. AmonS 

Species of zooplankton from net collections were the bacterial genera, Vibrio and Bacillus were dominapl^ 
isolated using sterile needles under a binocular micro- though Vibrio was conspicuous by its absence in Oitho^ 
scope. For phytoplankton study, monospecifiic blooms rigida and Bacillus in Coscinodiscus jonesianus. Vibrio 
were employed. Each plankton sample (1 to 2 ml) alone constituted 80% of the total population. Micro' 
was gently ground in a sterile glass tissue grinder with coccus was present in all excepting Coscinodiscus 
a known volume of sterile aged sea water and was then jonesianus. Simultaneous observations, made in 
serially diluted with the same diluent. Pourplate sediment and water samples, showed the absence of 
technique was employed with ZoBell’s 2216e medium. Aeromonas and Pseudomoans in them. Corynebacte- 
The plates were incubated at 28° rh 2° C for 6 days, rium alone appeared in these samples. However, as in 
After the incubation period, the bacterial colonies plankton these samples had the dominance of Vibrio 
were selected at random and were purified using the and Bacillus. The percentage composition of the 
same medium. The density of bacterial population bacterial genera, identified from the different species 
was calculated per mg of dried plankton. The dry of plankton, water and sediment samples are shown 
weight of plankton was obtained following the method in Table I. 

Table I 

Percentage composition of bacterial genera identified from plankton^ sediment and water samples 



Phytoplankton 

Zooplankton 


Water 

CL 

B. paxillifer 

C. jonesianus 

L. hanseni 

0. rigida 

OUU.i liiCil L 


Vibrio 

33-33 

80-00 

32-50 

Nil 

48-57 

50-00 

Bacillus 

33-33 

Nil 

10-00 

50-00 

17-14 

16-66 

Micrococcus 

11-11 

Nil 

25-00 

50-00 

14-28 

Nil 

Pseudomonas 

Nil 

Nil 

10-00 

Nil 

Nil 

Nil 

Alcaligenes 

11-11 

Nil 

10-00 

Nil 

8-57 

16-66 

Corynebacterium 

Nil 

Nil 

Nil 

Nil 

2-87 

16-66 

Aeromonas 

Nil 

Nil 

5-00 

Nil 

Nil 

Nil 

Unidentified 

11-11 

20-00 

7-50 

Nil 

8-57 

Nil 

No. of strains 

9 

5 

40 

2 

34 

6 


of Hopkins^. Water samples, collected, using sterile Higher number of bacteria noted in the diatoms 
Meyer’s sampler, in a sterile glass bottle, were used might be due to the external metabolities which probably 

directly for plating. The total bacterial populaltion attract the organisms^. The deminant neritic forms, 

was calculated per ml of water sample. One gm frac- viz., Lucifer hanseni and Bacilloria poxillij'er showed 

tions of the central portions of grab sediment samples a diversity of bacterial genera. The occurrence of 

were used for plating and the total population was Corynebacterium in water and sediment samples only, 

calculated per gm of the dried sediment. Random is also interesting. From estuarine sediments of 

colonies were selected and identified to the generic Australian region, Wood^ isolated Corynebacterium 

level using the scheme of Simidu and Aiso^. and from Porto Novo water Dhevendaran^ and Mary*^ 

A total of 97 isolates were selected for the present reported the same. Their presence might be due to 

study. The phytoplankton species, viz., Coscinodiscus specific nutrients being present in water and sediment 

jonesianus and Bacillaria paxillifer showed 5 TO and fo accelerate the growth of Corynebacterium. Those 

5T61og. No. bacteria per mg dry weight respectively, bacteria, pathogenic and hazardous to plankters, 

Of the zooplankton, Oithona rigida showed a higher could alter the productivity of the waters and thus 

count (5*40 log. No. bacteria per mg dry weight) than information on bacteria associated with plankters is 

the decapod Lucifer hanseni (2*34 log. No. bacteria very much needed. 

per mg dry weight). Regarding the bacterial genera Financial support by University Grants Commission, 
identified from plankton, Lucifer hanseni and Bacillaria New Delhi and facilities provided by Prof. R. Natarajan, 
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SEMINAR ON ECOSYSTEMS 


A Seminar on “ Ecosystems ” will be held from 8th 
to lOth January 1979 at the Geography Department, 
University Colleges of Science and Technology, 
Wallair. The object of the Symposium is to initiate 
studies in depth on Ecosystems in certain parts of our 
C'ountry forming natural units and rcllccting certain 
environments. The Seminar aims to bring together 
(i) e.Kperls in this field who would be in a position to 


suggest methods of study and analyses of results 
obtained, based on their extensive work and experience, 
and (ii) Young workers who are deeply interested and 
are actively engaged in research in this field. 

Further information may be had from: Prof. R. 
Vaidyanadhan, Co-ordinator, U.G.C. Seminar on 
Ecosystems, Geography Department, A.U. College 
of Science and Technology, Waltair 530003. 


FIRST INTERNATIONAL CONGRESS ON HORMONES AND CANCER 


The First International Congress on Hormones and 
C'ancer will be held in Rome from 4lh to 6th October 
1979. The Congress is intended to be an interdisci¬ 
plinary one and its scientific program will (hcrcforc 
cover as many fields of research as possible in Hor¬ 
mones and cancer, it will thus give workers in this field 
the opportunity to meet and discuss the manifoldexperi- 
tncnlal, clinical and social aspects of subjects of mutual 
interest. The topics arc: (1) Methods in hormone 
analysis, (2) Metabolism of steroids in neoplastic 
tissues, (3) Mechanism of action, (4) Stcroid-rcccptor 
interactions, (5) Hormone action and malignancy, 
(6j Steroids, prostaglandis, cyclic nucicotides inter¬ 
relationships, (7) Prolactin and mammary tumors. 


(8) Epidemiological aspect of breast and endometrical 
cancer, (9) Clinical significance of receptors assay. 
(10) Newer therapeutic approaches. All the topics 
will be covered under the following headings: Plenary 
lectures. Symposia, Free communication sessions. 
Poster sessions, Workshop sessions. 

The Congress will be conducted in English. Simul¬ 
taneous interpretation will be provided. The 
proceedings of the meeting will be published in a book 
form after the Congress. 

Detailed information can be had from: Prof. S, 
lacobelli, Laboratorio di Endocrinologia Moleculare, 
Jnstituto di Clinica Ostetrica e Ginecologia, Univer- 
sita Cattolica, via Pineta Sacchetti, 644-00168 (Rome), 
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symposium on Basic Sciences and Agriculture. INSA 
''B-e-in No. 55. Ediior: Prof. K. N. Saxena, 
Editor: Dr. M. Dhara and Assistant 
Ec-or: Janak Raj. (Indian National Science Academy, 
Bahadur Shah Zafar Marg, New Delhi, 110002), 
f^P- xii --55. Price : Rs. 30.00, 

< iO-CO. 

ThiN publication is an outcome of a Symposium 
.rs,'’-..ored and conducted by the Indian National 
S 'erwC .Vadems. the premier and autonomous 
::c;::ihc bod^ in the country. Dr. B. P. Pal was the 
Ju-vener\:':d he had Prof, M. R. N. Prasad as his 
I ^ -coiv.ener. in all. 26 papers were presented under 
.j.en -e.^^■ions. The Opening Address by Dr. B. P. 
p.u r.-incs out cleaiiv the objectives of the Sympo- 
in selecting the topics for the seven sessions 
.p-.d in ^electing the authors for presenting review 
paper- o.n ‘-'recific areas of research the Steering 
Committee has done exceedingly well. 

The compilation of papers dealing with the various 
..‘pectN of basic sciences which support agriculture 
rp th’N planet has been done \ery efficiently by 
cditoros!. In this regard the .Academy has done in- 
^uiuabie sersice to agriculture as well as basic sciences. 
Thi- an e:.e-A>pener lo all those who are indirectly 
aP.d d cct.: concerned with agricultural science and 
cenainlv an e.xample for others in other applied 
'•cience- lo follow, 

Cioir.g through the contents of the papers, one gets a 
,.;ear picture of the rich potentials in store for us to 
ptake v'ur crop plants grow faster and more eificiently 
.ipj economical!). The papers make us feel confident 
.iim’u: the future of mankind in this planet. Innumer- 
,p-.e new lines of basic and applied research items 
emanate from ihiN presentation. Also, the need for a 
nteroi-ciphnar) and co-ordinated approach in exploiting 
:ne aaailaSe knowledge and in taking up newer 
:e-earc'. programmes becomes \ery evident. For 
avarnpie whai has so far been achie\ed in improving the 
rhoivS}n:he:ic efn:ienc> of plants and also the nitrogen 
f:\i.rg capactiies of biological systems on earth appears 
::>:gmhcan: when compared with what is possible 
'.nrough more intensified research efibns to improve 
-jc.h capacities m .selected crop species. Likew^ise the 
-wopc for improving the animal productivity and 
g.'"C'w:n m aoundant. The papers under Session II 
Emorioiog) and tissue culture techniques are very 


well covered and illustrated. The inipoitancc of ilic 
influence of environmental and meteorological (aclois 
on agriculture is also clearly brought i>ut. 

The Indian National Science Academy de.scrves to K' 
congratulated on this very major coniribulion made 
for growth of Science in India. This publication sliou d 
certainly be read by everyone concerned cither directly, 
indirectly or even remotely connected with agriculture. 

Ct. R.XNCi.XSWAMl. 

Fuudamcntal Principles of Inorg'anic Chemistry. By 
D. Banerjea. (Sultan Chand and Sons, 47^^2/23, 
Daryaganj, New Delhi 110 002), 197M. Pp. viii i 
558. Price: Rs. 20*00 (Students Edition). 
Fundament'il Principles o/ luarspanic C'/iemis(ry h> 
Professor D. Banerjea broadly covers four iniporlanl 
areas of inorganic chemistry, namely (1) atomic .struc¬ 
ture, (2) nuclear chemistry, (3) chemical bonding, and 
(4) metal complexes and mechanism of inorganic 
reactions. Within this framework it has been po.ssihlc 
for the author to discuss at considerable length topics 
like structure of silicates, poly acids and iimrganic 
polymers. The chapter on role of metal complexes 
in biological systems is a welcome inclusion in the 
book. There is a detailed discussion on the mecha¬ 
nism of inorganic reactions in the last chaptcj’. The 
subject-matter has been covered keeping in view the 
needs of the post-graduate students of Indian Uni¬ 
versities and has certainly filled one of the voids that 
exists in this area. 

It may, however, be added that details about the 
early history of the development of the periodic tabic 
could have been curtailed. A few methods of deter¬ 
mining the stability constants could have been in¬ 
cluded. Similarly, inclusion of short discu.ssions on 
topics like (i) Role of metal complexes as catalysis, 
(ii) Nuclear reactors in India, and (iii) Organomctallic 
compounds of some important non-transition elements 
like Li, Mg, Zn, Hg and Pb would have been welcome. 

The author with his long teaching and research 
experience has been able lo present the subjccl-malter 
in sufficient depth incorporating the latest advances 
and in a way that is easily understood. The book 
with its modest price should be within the reach of 
most of the post-graduate students and may be recom¬ 
mended without any reservation. 

G. K. Nar.ayan.a Rnunv. 


h b. pLSiishei by Prof. M. R. A. Rao, Current Science Association, Bangalore-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 






GROWTH OF PURE AND DOPED TGS CRYSTALS 


G. R. PANDYA and D. D. VYAS 
Ocpavtment of Physics, Faculty of Science, M.S. University ofBaroda, Baroda 

Abstract 

Ferroelectric single crystals of pure TGS and TGS doped with copper are grown by solution 
method. A comparative study of the growth and perfection of the crystals is reported. Microtopo¬ 
graphy of the cleavage plane ( 010 ) is studied. ]l is observed from the dislocation density measure¬ 
ments, microtopography and macrostudy of the crystals that the copper doped TGS crystals are 
more perfect. 


DURE iriglyciiic suU^tc (NW 2 CH 2 COOH )3 . H 2 SO^ 

* crystals (TGS) are recently used in infrared detec¬ 
tors, multielement arrays and for thermal imaging in the 
pya*oclectric Vidicon^^-T Pure and doped TGS crystals 
have been grown to study their defect structure, micro- 
hardness and ferroelectric properties as a function of 
composition. This note reports the study of growth 
of pure TGS crystals and TGS crystals doped with 
copper. A comparative study of perfectness and 
growth rate is also discuSsSed. 

TGS was prepared by mixing A.R. glycine and 
A.R. H 2 SO 4 in 3.T molar proportioii't Saturated 
solution of TGS was prepared in distilled water at 
27" C and the solution was evaporated at the same 
temperature for the preparation of seeds when rod 
type and plate type seeds were obtained. These seeds 
were well defined and transparent. It has been found 
that perfectness and growth rate are higher when rod 
type seeds arc used for crystal growth. In the present 
investigation rod type seeds of mass about ()• 1 g 
and dimensions (0*7 >. 0-4 ;< 0-1 cm) were used. 
C'ryslals were grown by solution method, care being 
taken to avoid temperature nuctuations and vibrations. 
Well defined crystals of mass about 24 g and dimen¬ 
sions ( 6-4 /: 2*0 >; 1-8 cm) have been grown in 
about 39 days (Fig. 1). The photograph clearly 
shows that the crystal is not perfectly transparent. In 
almost all the cases prominent habit faces arc ( 100 ), 
(010), (Oil) and (111). 

Crystals were cleaved along (010) plane at room 
temperature. Figs. 2 {a) and 2 (/;) show one to one 
correspondence of the features. Roughness of the 
cleavage plane is clearly visible in the photomicro¬ 
graph. 

Freshly cleaved specimens were etched in a dis¬ 
location etchant developed by the present authors 
(1 part distilled water H- 4 parts A.R. acetic acid). 
The etchant reveals the dislocations (Fig. 3) on the 
cleavage plane by producing rectangular point- 
bottomed pits. The average dislocation density in the 
specimens was found to be -—'1 O^per cm^. The perfect¬ 
ness of the crystals was also checked by X-ray method. 



Fig. 2 a, h. Oppositely matched cleavage faces of 
pure TGS crystal (x 120), 



Fjg. 3. Etch pits on cleavage plane of pure TGS 
crystal (x 300). 

Copper was doped in TGS solution in the range 
20 ppm to 2000 ppm. Seeds were prepared by 



750 


Growih of Pure and Doped TGS Crystals 


[ Current 

Science 


evaporating the solution at room temperature. Well 
developed disc type seeds of mass about 50 mg (0*6 
cm in dia. and 0*1 cm thick) were used to grow single 
crystals of doped TGS. Perfectly transparent and 
well defined crystal (Fig. 4) of mass about 7*3 g and 
dimensions (3*8 x 2*4 x 0*6 cm) has been grown 
in 18 days. Crystals were cleaved with a sharp 
blade along the cleavage plane. Figs. 5 (^7) and 5 {h) 
show one to one correspondence of the features on 
matched cleavage faces. Very few lines are visible 
in the photomicrograph. Cleavage plane is also 
considerably smooth. The average dislocation density 
in the crystal is of the order of ^ 103 per cm2, pig. 6 



Fig. 4. Single crystal of TGS doped with copper. 



Fig. 5 a, b. Oppositely matched cleavage faces of 
TGS crystal doped with copper (:< 350). 



Fig. b. Htch pits on cleavage plane of doped TGS 
crystal (x 300). 


shows the dislocation etch pattern on the cleavage 
plane of doped TGS crystal. The results of the com¬ 
parative study of pure TGS and doped TGS crystals 


are 

given in Table I. 

Table 

I 


Pare TGS 

TGS doped with copper 

1. 

Seeds were obtained at 

Better seeds were ob- 


27° C. 

tained at 32° C 

2. 

Most of the seeds 

Most of the seeds ob- 


obtained were rod 

tained were disc type 


type and a few were 

and a few were rod 


plate type 

type 

3. 

Rod type seeds gave 

Disc type seeds gave 


better crystals 

better crystals 

4. 

Crystals were well 

Cyrstals were transpa¬ 


defined but trans¬ 
parency was low 

rent and well defined 

5. 

Most prominent habit 

Most prominent habit 


faces are (100), (010), 

faces are (100), (010), 


(110), (011) and (TH) 

(110), (011) and (Til). 

6. 

Cleavage plane is rough 

Cleavage plane is smooth 

7. 

Average dislocation 

Average dislocation den¬ 


density is 10-* per 

cm2 

sity is 103 per cm^. 

8. 

Macro cracks were 

No cracks were ob¬ 


observed on habit 

served on habit faces 


faces 



It may be concluded that on doping TGS with coppeo 
perfectness of the crystal increases. B. J. Lillicrap 
and J. D. C. Wood® have reported that on doping TGS 
with L-alanine, crystals are more perfect. 
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TRACHEAL PHOSPHATASES AFTER A LONG TERM CO POISONING IN INDIAN 
PALM SQUIRRELS. A HISTOCHEMICAL STUDY 

S, V, S. RANA, R. K. GAUTAM and V. P. AGRAWAL 
Department of Zoolog\\ D.A.V. (P.C.) College, Muzaffaniagar 251 00\ 


Abstract 

EiTcct of carbonmonoxicic, on ihc activity of the enz}/mes alkaline phosphatase, acid phos¬ 
phatase, 5-nuclcotidasc, lipase and phosphamidase, have been analysed in the trachea of common 
ground squirrel, Fimamhulus pennantL Enzyme histochemical reactions have been treated as link 
between morphology and biochemistry. Altered enzymatic activities thus observed have been corre¬ 
lated with the effects of CO on cell memberanes, microenvironment of the cell, physiological 
condition, protein and lipid metabolism. Various causes and significance of changed enzyme levels 
have also been discussed. 


^ARBONMONOXIDE, an atmsophcric pollutant, 
^ is an asphyxiant gas that poses deleterious physio¬ 
logical effects in exposed subjects. It binds to haemo¬ 
globin with an affinity greater than oxygen-forming 
carboxyhacmoglobint. Jt causes hypoxia and inhi¬ 
bits cytochrome oxidase activity-. Further carbon- 
monoxide has been shown to produce lung damage 
and alter pulmonary functions in several animals‘^"5. 
Still its biochemical behaviour is very little known. 
Since enzyme histochemical data may give an addi¬ 
tional dimension to biochemical results, enzyme acti¬ 
vities are treated as markers of subccllular compo¬ 
nents and as parameters of metabolic pathways and 
processes. An attempt has therefore been made to 
analyse the enzymes alkaline phosphatase, acid phos¬ 
phatase, 5-nucleotidase, lipase and phosphamidase 
histocliemically in the trachea of Indian palm squirrels, 
Fimambuliis pennaiiti, after CO poisoning. Cause and 
significance of altered enzyme levels in exposed sub¬ 
jects have also been discussed. 

Materials and Methods 

Twenty common ground squirrels weighing 80- 
100 gm were selected. Each squirrel of the first 
group of 10 squirrels was exposed to 0-05% of carbon- 
monoxide in the environmental chamber for four 
minutes. Squirrels of the second group inspired IH- 
tered air. This treatment continued for fifteen days 
on each alternate day, animals were provided lab. 
chow and water ad libitum. After two weeks, all the 
squirrels were sacrificed by decapitation. Tracheae 
were removed, fixed in absolute acetone at 4° C, 
paraffined and fixed frozen sections thus prepared 
were processed for alkaline phosphatase^’, acid phos¬ 
phatase^, 5-nucleotidase'^, lipase® and phosphamidase”. 

Results 

Effect of CO on alkaline phosphatase was mainly 
centered at mucosa, that showed no reaction after 
CO poisoning. Cartilage and ciliated epithelium were 
positive in both the subjects (Figs. 1 and 2). 



Figs. 1-6. Fig. 1. Trachea from control squir¬ 
rels show a uniform and strong positive reaction in 
the cartilage (CA) and a dull activity in mucosa (MU) 
and ciliated epithelium (CE), 80. Fig. 2. A diffused 

activity in the cartilage (CA) alone is observed after 
CO poisoning, X 80. Fig. 3. In normal squirrels, 
a strong positive reaction for acid phosphatase occurs 
in cartilage (CA) as well as in ciliated epithelium 
(CE), X 125. Fig. 4. Topography of this enzyme 
is not affected by CO poisoning, however a dull reaction 
in cartilage (CA) as well as ciliated epithelium are 
noteworthy, x 125. Fig. 5. A strong positive reaction 
for 5-nucleotidase in all the layers is evident from 
control trachea, x 80, Fig. 6. Inhibited reaction 
product was formed in the cartilage (CA) and ciliated 
epithelium (CE) after CO treatment'. 

CO effect did not alter the topography of .-.the 
enzyme acid phosphatase; however, in comparison 
to controls a dull reaction in the cartilage was visua¬ 
lized (Figs. 3 and 4). 
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ill tracheal layers in controls including perichon¬ 
drium. cartilage, mucosa and ciliated epithelium exhi- 
ni-ed strong positive reaction for 5-nucleotidase. In 
CO poisoned squirrels, a dull enzyme reaction was 
traced in cartilage and ciliated epithelium only (Figs. 5 
•=nd 6). Lipase restricted its activity only in the 
-artiia^e portion of trachea (Fig. 7). After CO 
poison'ing a dull reaction could be traced in the carti- 
lase oniy (Fig. S). 

loss of phosphamidase activity from ciliated epithe¬ 
lium is evident from the present studies. However, 
a poor activity in cartilage could be restored even after 
CO treatment (Figs. 9 and 10). 



Figs. 7-iO. Fig. 7. In control trachea, lipase 
also remain confined to the cartilage (CA), other parts 
showed a nil activity, : 80. Fig. 8. Very dull acti¬ 
vity is observed in the cartilage (CA) after CO poi¬ 
soning, ^ 80. Fig. 9. Remarkable strong reaction 
occurs for phosphamidase in the cartilage (CA) and 
ciliated epithelium (CE) of control trachea, x 80. 
Fig. 10. Comparatively poor activity for phos¬ 
phamidase could be restored in the cartilage (CA) 
even after CO treatment, .. 80. 

Discussion 

As already pointed out, biochemical behaviour of 
CO is poorly known. Data on its effects on tissue 
enzvme levels are also not available. Present obser¬ 
vations, being a link between morphology and bio¬ 
chemistry are important. To establish a relation¬ 
ship between CO poisoning and enzyme levels, a dis¬ 
cussion on the role of a particular enz’vme needs prior 
consideration. Though alkaline phosphatase is present 
in every organ, yet its physiological role in different 
localizations is still uncertain. The preferred locali¬ 
zation in the plasma-membranei^ has led to the con¬ 
clusion that it plays a role in the transport of phosphate 
through cellular membranes. J,j vivo, its active site 
ma> be influenced by high local concentration of diffe¬ 
rent ions resulting in a change in alkaline pH. 

CO may change the pH of the mucosa unabling en- 
zvme to work on substrate. Heterogeneity of the 
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plasma membrane of nuico.sal cell.s may be anothei: 
factor. However, on the rclalionship (hat exists 
between alkaline phosphatase and plasma membrane, 
a damage to it in CO poisonmay be speculated. 

Acid phosphatase has pre-eminently been regarded 
as marker enzyme for lysosomes. Recent evidence 
shows that acid phosphatase has not been rcstiicicd 
to lysosomal fraction, but is also found in golgi cistcr- 
nae, specialized regions of cndt>plasmic reticulum 
known as GERL'E Further, it has been suggc,sLedt> 
that the lysosomal enzymes undergo imflabolic trans¬ 
formations /// vivo rcsLiltini 5 in changes of substrate 
specificity. A dull activity under CO influence exhi¬ 
bits its interference with lysosomes. 

The enzyme 5-nuclcolidasc is li>catcd (■jrimarily in 
the plasma membrane of most cells and is widely used 
as marker enzyme for these membranes*-'' h. 
reports suggest that enzyme is also associated with 
membranes of endoplasmic rcliculiim. Several sug¬ 
gestions have been made for (he physiological func¬ 
tion of the enzyme. It has been assumed (hat 
5-nucleotidase is only a degradalive enzymes'**’. Klaii* 
shofer and Bock'^' suggested that it is also associated 
with proliferating cell type.s. Loss of its activity 
from perichondrium and mucosal lining after CO 
treatment suggests that ihcir cells arc more susceptible 
to CO, hence nucleotidase calabolism and transport 
of nucleotides across membt'ancs in nnicosa and peri¬ 
chondrium is blocked by cai'bonmonoxide. 

Inhibited lipase reaction observed in (he cartilage 
after CO poisoning rellccl.s its interference with lipid 
metabolism that has been further conlinncd by the 
present authors'^. 

Enzyme, phosphamidase is known to hydrolyse 
P-N bond of the amides of phosphoric acid'^. Though 
little is known about its physiological runebon in 
mammalian tissues, it is present in trachea. Loss of 
its activity from the ciliated cpilhelium and poor 
reaction in cartilage signify its susceptibility to carbon- 
monoxide. 

Regulation of enzyme activity by .synthesis or de¬ 
gradation of an enzyme causes the simuKancous expres¬ 
sion or loss of all catalytic functions. As stressed by 
Holzer and Duntze"^ the enzymes regulated by 
chemical modification arc the key enzymes of meta¬ 
bolic pathway. Such key enzymes will have to respond 
to a great number of controlling effects and their regio 
lation will, therefore, require a multitude of different 
controlling sites. However, it can be concluded that 
regulation of the membrane bound enzyme activities 
may be altered by changes in the microenvironment 
of the cell. 

Presumably, the observed change in enzyme activity 
is the result of variation in the level of enzyme protein 
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with the consequent consideration of cellular orga¬ 
nelles as highly dynamic structures. Enzymes dis¬ 
cussed here are the markers of cellular organelles. 
Ultra-structural study of cellular membranes is needed 
to confirm this hypothesis. However, results are 
expected to be helpful in manifesting the biochemical 
behaviour of carbonmonoxide. 
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EFFECT OF IN VIVO MUSCULAR STIMULATIONS : V. SOME ASPECTS OF CARBOHYDRATE 
METABOLISM OF AMPHIBIAN BRAIN DURING SHORT TERM AND PROLONGED 

MUSCULAR STIMULATIONS 

P. REDDANNA and S. GOVINDAPPA 

Department of Zoology, Sri Venkateswara University, Tirupati 517 502, Andhra Pradesh 

Abstract 

The total carbohydrate level of brain tissue decreased in response to one day in vzVo muscular 
stimulations. However the carbohydrate content returned to the normal level during prolonged 
stimulations, it appears that (he tissue is involved in the carbohydrate sparing process, through 
inhibition of citric acid cycle enzymes and active uptake of lactic acid and amino acids towards 
the formation of carbohydrates. The ti.ssuc adaptability in carbohydrate metabolism during 
prolonged stimulations has been discussed. 


Introduction 

LECTRICAL stimulation of muscle tissue or heavy 
exercise is known to alter the metabolism of many 
tissues in the animaF“^^ However the information on 
brain metabolism is scanty. Hence an attempt has 
been made to understand some aspects of carbo¬ 
hydrate metabolism of brain in response to short 
term and prolonged muscular stimulations in intact 
animal. 

Materials and Methods 

Frogs belonging to the species Rana hexadactyla 
(Lesson) were employed for the present study. The 


right gastrocnemius muscles of the animals were 
stimulated with electronic stimulaor (INCO/CSIO 
Research Stimulator-Ambala) as described earlier®»^‘‘ 
for one day for one batch of experimental animals 
and for ten successive days for the other. 

The brain tissue was isolated from control and 
experimebtal animals after pithing them, and placed 
in amphibian Ringer for recovering from shock effects 
and then employed for the studies. 

The activity levels of succinate, malate and lactate 
dehydrogenases (SDH, MDH and LDH) and of 
glutamate dehydrogenase (GDH) were estimated by 
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ihe meihods of Nachlas and Lee and Lardy^^ 

respectively as modified by Reddanna and Govin- 
dappa^'. The levels of total carbohydrates (Carroll 
etalX-} free amino acids (Moore and Steini^) and 
lactic acid (Barker and Summerson^^ modified by 
Hockabee^'(l were estimated. 


Results and Discussion 

The results in Table 1 represent the extent of 
changes in brain carbohydrate metabolism in response 
to muscular stimulations of an intact animal. The 
brain tissue seems to exhibit an entiiely different 
pattern of response in carbohydrate metabolism in 


Table I 

Levels of total carbohydrates, lactic acid and free amino acids (mgigm wt) and succinate, malate, lactate and 
glutamate dehydrogenase activities (^m formazanlgmjhr) in the brain of control and experimental animals 


EXPERIMENTAL 


COMPONENT 


Total Carbohydrates 


Lactic acid 


Free amino acids 


SDH 


MDH 


LDH 


GDH 


CONTROL 


0-249 
± 0*099 

—33*71 
P < 0*05 

M86 
± 0*02 

+ 6*4 
P < 0*001 

3*41 
d: 0*26 

+ 13*49 
P < 0*05 

17*85 
+ M5 

- 0*45 

NS 

IM 
dr 1*24 

-17*84 
P < 0*01 

23-92 
dr 1*43 

-13-55 

P < 0-001 

19-2 
dr 3-0 

-25-83 

P < 0-001 


1 day 


0*16 
± 0*02 

+ 0-4 
NS 

1*262 
± 0*05 

- 3*21 
NS 

3*87 
± 0*66 

- 2-93 
NS 

17*77 
± 2*13 

-26*6 
P < 0*001 

9*12 
dr 0*98 

-23-78 
P < 0-01 

20*68 
± 1*71 

- 0*86 

NS 

14*24 
± 1-2 

-21*36 
P < 0*001 


10 days % difierence 
between 1st 
and 10 days 


0*250 +56*25 

+ 0 • 08 

P < 0-01 


1-148 - 9*033 

± 0-15 

P -C 0*05 

3*31 -14*47 

± 0*24 

P < 0*05 

13-11 -25*93 

rJr 0-94 

P < 0*001 

8*46 - 7*24 

± 1*9 

NS 


23*78 +14*99 

± 2*58 

P < 0*01 

15*1 + 6*04 

± 1*4 

NS 


cent increase and decreas 


■ p • indiain tv.I of sig„ifiaB» ; ■ NS' mam nonsignificant. 
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comparison to other tissues of the body during 
muscLilar stimulations”' 

The total cai'bohydrate level drastically decreased 
after ! day of muscular stimulation, suggesting the 
rapid degradation of brain carbohydrates in response 
to the applied stress. The lactic acid level increased 
as a consequence of carbohydrate degradations. How¬ 
ever, the per cent increase of lactic acid was not in 
con.sonance with the per cent degradation of carbo¬ 
hydrates suggesting either its active diversion into citric 
acid cycle or its leakage into blood. NAD-depen- 
dent LDH activity showed considerable inhibition 
along with citric acid enzymes like SDH and MDH 
indicating lack of utilization of lactic acid through 
TCA cycle. The increased blood lactic acid level 
during this period (333% increase) suggests that brain 
may also play a contributory role in increasing blood 
lactic acid content. Since TCA cycle enzymes have 
been inhibited while lactic acid production and carbo¬ 
hydrate degradation occurred, it can be assumed 
that the brain tissue is favouring anaerobic carbo¬ 
hydrate degradation. Free amino acid level of the 
tissue increased suggesting the possibility of proteolysis 
or decreased amino acid oxidations. While the brain 
showed non-signilicant decrease in proteins (unpub¬ 
lished data) GDH activity showed considerable inhi¬ 
bition. Hence the increa.sed amino acid level could 
largely be due to the decreased amino acid oxidations. 

Carbohydrate sparing clTect was shown by the brain 
tissue on prolonged muscular stimulations. The 
carbohydrate content returned to the normal level 
indicating the possibility of readjustments in the 
pattern of carbohydrate degradations. This obser¬ 
vation was in consonance with the earlier reports 
where glycogen sparing elTect of the mu.scle tissue 
during prolonged exercise has been suggested'" 
NAD-dependenl LDH activity attained the normal 
level with a subsequent drop in lactic acid content 
suggesting the possibility of the decreased rate of 
carbohydrate degradation and/or increased rate of 
tactic acid utilization into the carbohydrate forma¬ 
tion in comparison to one day stimulation. Both 
SDH and MDH activities have been inhibited with a 
rise in GDH activity in comparison to one 'day stimu¬ 
lation with a decrease in free amino acid level, suggest¬ 
ing the lower rate of TCA cycle, with increased utili¬ 
zation of amino acids. 

In general it can be stated that the brain ti.ssuc 
seems to exhibit the ' carbohydrate sparing clTect ’ 
during prolonged muscular stimulations. 
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XVm INTERNATIONAL CONGRESS OF MATHEMATICIANS: 1978 




The Interiiationai Congress of Mathematicians 
which is held every four years met in Helsinki, Fin¬ 
land, from August .15-23, 1978. Participants number¬ 
ing 3,150 from 83 countries registered for the Congress 
and over 500 presented their work. Most of the ■ 30 
Indians who attended the Congress were residing 
abroad. Those who presented their work included 
V. S. Varadhan, P. K. Kamthan, B. R. Seth, S. K. 
Jain, V. Lakshimikanthan, S. C. Bagqhi and J. A. 
Siddiqi. 

At the inauguration, Deane Montgomery, the 
President of the Congress, Olli Lchto, the Educational 
Secretary and the Lord Mayor addressed the dele¬ 
gates. Four held medals were given to the follow¬ 
ing outstanding mathematicians under 40 years of 
age: Piere Deligne, C. FitTerman, G. A. Margulis 
and Daniel Quillen. Their important contributions 
were respectively Cohomology Algebra, Classical 
Analysis, Lie Groups and Algebraic K-Thcory. 

The Congress was divided into 19 overlapping sec¬ 
tions. A number of symposia including one on the 
education of mathematics teachers was arranged. 

The first address by F. J. Almgrcn, Jr., started on a 
classical note. He explained the contribution made 
by geometric measure theory to the study of mini¬ 
mal surfaces with applications to nonlinear partial- 
dift'erential equations and solid and fluid mechanics. 
H. McKean considered a number of nonlinear shallow 
water wave equations. D. Gorenstein tried to show 
that the classification of hnite simple groups under 
certain restrictions was nearing completion. P. 
Penrose reviewed the complex geometry of the natural 
world. R. D. Edwards dealt with the topology of 
manifolds and cell-like maps. S, Novikov treated 
the universal KDV equation for the propagation of 
long waves in dispersive media and gave its quasi- 
periodic solutions. W. Schmid gave a good account 
of Harish Chandra's work on semi-simple Lie groups 


and pointed out some open problems. M. 


explained the new branch of Micro-local analy.^*'*' 
A. N. Shifyayev spoke on absolute continuity 
singularity of probability measures on funct® 
spaces. The relationship between commutative tilF' 
of partial differential equations with multi-dimcn 


jlhl 

•plu 


algebraic geometry was brought out by S. T, ^ 

He also gave theorems to determine, which pai'ti^'^^ 
Kahler manifold admitted a complete matrix. ' 

IM 
il.n 


Calderon dealt with commutators and singular int^ 
operators on Lipsohitz curves with applicatiotr^ 
boundary value problem. Andre' Weil gave a 
talk on History of mathematics: why and 
He suggested that it should be written by 
cians with a sense of history by using mathemit^ 
ideas as tools. 


S. R. S. Varadhan pointed out some problon^^ 
large deviation. P. K. Kamthan and M. 
gave theorems on the quasi-regular orthogonal s> 
of sub-spaces and absolute bases. B. R. Seth 
(hat all transition fields were sub/super harnn’t'^*'*’ 
S. K. Jain and others gave theorems on the decomp^ 
lion of non-negative matrices. V. Lakshimikant 
explained the method of cone-valued Lyapunov funC'- 
lions and J. A. Siddiqi considered problems in 
theory of uniform approximation of continuous funv'* 
tions on a plane arc. 

By two resolutions the IMU recommended that 
concerned should encourage the appHcation.s 
Mathematics for the benefit of humanity and 
getting new ideas, directions and problems. It als** 
recommended that the Consultative Commitlcc «*! 
ICM should invite an appropriate number of AppIkhI 
Mathematicians at its Congresses, 


The next Congress will be held in 1982 in War.situ, 
Poland. 

B. R. Setji. 


isEMlNAR ON PRIMARY COMMUNICATIONS IN SCIENCE AND TECHNOLOGY IN INDIA 


A Seminar on Primary Communications in Science 
and Technology in India will be held in Bangalore 
from 4 to 8 December 1978 at Documentation Research 
and Training Centre, Indian Statistical Institute, 31, 
Church Street, Bangalore 560 001. Papers are invited 
in the following areas : (1) Publication of Results 
of Scientific Research, (2) Quality and Standards of 


Scientific Papers, (3) Printing and Publicatuui 
Facilities in India. The last date for the receipt uf 
papers is 1st November 1978, For details, plcavc 
contact Sri G. Bhattacharyya, Documentation Researclj 
and Training Centre, Indian Statistical Institute, 3!, 
Church Street, Bangalore 560 001. 
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AN EXACT SOLUTION OF EINSTEIN- 
MAXWELL EQUATIONS 

CoNStDER a space-time whose metric is given by 

■= - (ddy- - ■ fh' — ('7 (d.\-^f 

where Jj, S are functions of .v> alone. The purpose 
of this note is to present a solution of Einstcin- 
Maxwell equations which for empty, charge and 
current free space are 

R'i - i ^ E'i -j 

+ P/su i Ptn.—» t C) 

PV , - 0 J 

vs'here 

foL* the metric (1). Since the field is static and function 
of .vt alone, F14 is the only non-vanishing independent 
component of the electromagnetic field tensor. We 
have obtained the solution of equations (2) for the 
metric ( 1 ) as 

- (4/1-2) {c/4rf-i''h/.-!h 

[( --- 1 -h ^/r d-^ r/2;iC/A7)(./r/^/^^^ 

- (4/v2)(^>/4c)2d(/. i0 

[( “ IH- 71 -I- q^)^-!k))Uiyl.^lklrn 7 '^^^ 

+ (>'2/4)(r/A-»)2 (4„) 

Fi 4 = £;e(®-P-7)l2 - cjlcciy^ 

[( - 1 - 1 - ^/l + r /2 r2/A'/)fer/yA7rir''“'''>'’‘''" 

m 

where y. is given by 

IT ik -f lyl^lkl 4- 71 H- q2y2lkl]y-l 

- [(^2 + n + ki)iki)\ (± c ^iki .vi - 1 - d). (5) 

Here k, I, c and d are arbitrary constants. Clearly 
k and / must be non-zero and of the same sign. The 
letter e which stands for i 1 may be so chosen that 
the signature of the metric (1) is maintained. We 
have to take either upper or lower signs throughout 
in (4) and (5) to get the solution. Similar solutions 
can be written for other variables also. 


The empty space solution for the metric fl) may be 
written as 

r/.v2 - -- (dxT -- (ax^ -I- bfi (7a- 2)2- -f 
X (r/A'3)2 -j- (ax^ 4 - (dx^)2 ( 6 ) 

analogous to the Narlikar-Karmarkar curious 
solutionb where a and h are arbitrary constants ami 
the constants/?,, /;o, satisfy the conditions 

Pi P‘>~\- P-x -- 2 ] 

Pi Pi I- PlP^^ 1 n-.xPi Oj ‘ 

Tlic particular case 

Pi -Pi-TX -2/3 (8) 

ol ( 6 ) is the transform of the Taub ■solution 2 . 

If we choose ' 

c - :h«[:F (/c-i-/) - yA-/]-l 

d-h.Jkl[\ (k -I-/) - 

and take the limit of the solution (4) as f/ —> 0, it reduces 
to the solution ( 6 ) after a suitable change in (he scale 
of co-ordinates .v 2 , .v3, a*-^ with 

/?, - 2(1 k - ^kI)lT (k \ I) --- ^,^-1 \ 

P, - 2 (T I - - Jkl) IT (k I- /) - yklY' h'O) 

The solution (4) may, therefore, be interpreted as the 

field of a charged source of metric ( 6 ). The interpre¬ 
tation of q which is related to the charge on the source, 
depends on the nature of the source. 

If A' — / the solution (4) becomes plane symmetric 
and for coiTesponding choice of c and <r/ given by (9) it 
can be reduced to Taub solution and flat space-time as 
q o for the choice of upper and lower signs res¬ 
pectively. The charged Taub solution is found to be 

d.sl = - Ukdy- - [W.y 2)2 -I- Wv3)2] 

4c 

•4 (1 -b At/A/) 1/-2 (^a-4)2 

Fi 4 Aecqir'^ .^/l + kiilq (11/?) 

where u is related to xt through ?/ as 

U — 4 - (q2lb2^yj-ll3 -j- qjJc 

kij = q [3(ckx^ 4- d) ™ ^///(cAwl -h 'dY~-q 2 lk ^2 

(llc^ 
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and 

c = ~ - 4 6 A' 2 / 3 ^ 2 . 


FINE STRUCTURE OF B - X SYSTEM OF 
(lid) SbO MOLECULE 


This solution can be written in the form of Patnaik 
metriC'\ 

d.S'2 - (1 -f- kulq) 11-2 [(dx^)i - {dx^)2] 
eu2 

- — [(^/A- 2 )i + (rf.v3)2] ( 12 ) 

if 

ecj 

"" 4^ [- 'H- A-tt2/2fy + iqlk) 
log(I -f-A«/</)] + A (13) 


where A is a constant. The case of lower signs yields 
the solution 


ds2 = - {dx^)l - _ [(r/.v2)2 -1- (^a*2)2] 

4c 

-h (1 — kulq) 11-2 {dx^)2 • (14fl) 

Fi 4 = Aecqir'^ - kulq (14/>) 

where 

kii q {I —4 cos2 a), 1 

3a == cos“i [3>k {cdx^ — d)lq'\, I (14c) 

c — — aq^jAk^, d = bq2l4k2. J 

This solution can also be reduced to the Patnaik form 


ds2 = (I - kufq)ir2i(dx^)i^{dx^)2] 
eu2 

- — [(dA-2)2 + (^/,v3)2J (15) 

if 

eq 

log(l ~ kulq] + B (16) 

where B is a constant. The letter e, in the solution (11) 
and (14), is +1 or — 1 according as c > or < 0. 

The study of geodesic motion, nature of the source 
of the gravitational field, the pseudo-energy-momentum 
tensor, etc., etc., for the new metric (4), will be published 
elsewhere. 

We are thankful to Professor V. V. Narlikar and 
referee for useful suggestions. One of us (A. B.) is 
thankful to University Grants Commission for awarding 
a Junior Research Fellowship. 


Department of Mathematics, P. P. Kale. 
University of Indore, Mtss Amita Baid. 

Indore 452 001, India, 

July 3, 1978. 
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The spectrum of SbO molecules has been investi¬ 
gated by several authorst-^. The spectrum consists 
of seven band systems, viz., A~X, B—X, C—X, D—X, 
E—X, F—X and G —X extending from infra-red to 
ultraviolet region. It is established that ground state 
of SbO molecule is a regular 2n state with doublet 
separation of 2276 cm~t. Analyses of D—X and 
C—X systems of SbO molecule by S.B. Rai ef al: and 
Rai reveal an appreciable A-type doubling in 

the ground state. Hence we expect similar results 
in the case of B—X system. However, analysis of 
B—X system by previous workers-'^ does not reveal 
such A-type doubling. Hence a re-investigation of 
B—X system of SbO molecule has been undertaken 
at high dispersion and resolution. Results obtained 
are reported in the present note. 

The spectrum of SbO molecule has been excited 
in a high frequency discharge (15 MHz). A pure 
sample of Sb 203 was kept in a conventional type of 
discharge tube. 0 , 0 and 1 , 0 bands of sub-systems 
of B—X level of SbO molecule were photographed 
in the 9th order at a dispersion of ‘35 Almm on 
two metre plane grating spectrograph. Measurements 
were made on an Abbe comparator against iron arc 
lines as standards. The sharp lines could be measured 
within an error of *03 cm~^. 

The bands in B—X system are degraded to longer 
wavelength side and are double headed. 0 , 0 and 
1, 0 bands of B — X sub-system showed well resolved 
Ri 2 , Rz* Q 2 and P 2 branches of which R 12 and R 2 are 
head forming, P? branch lines are weak in intensity. 
The doubling of rotational lines in some branches of 
two component systems has been attributed to the 
isotopic effect of antimony. The J numbering 
of rotational lines and their analysis has been carried 
out by the method suggested by Youngner and 
Winans®. The analysis revealed a good amount 
of A-type doubling in the lower state and “D 3/2 

(0*06667 cm~i and 0-02337 cm“U and spin splitting in 
the upper state 2 £ (0-0133 cm“U- The combination 
differences of 0 , 0 and 1 , 0 bands of sub-system of 
B—X of SbO molecule for the common lower state 
were compared and found to agree within experimental 
errors. 

A-type doubling constant q and spin splitting constant 
y have been calculated by the method of combination 
defect. Results obtained are given in table 1. 
It is observed that B//By =/?2 (0-9974) agrees with 
calculated value of p2 = (0-9980). The ground state 
of SbO molecule is 2 L[^ state arising from the elec¬ 
tronic configuration {zcF^y(j’^con^xa2v7i). The excitation 
of an electron from vk orbitial to 117 oribital gives rise 
to B 2 i; state. Thus B—X system can be attributed 
to B^iT — X 2 transition. 
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Table i 

Molecular constants of SbO molecule obtained from the present analysis 


States 

i> 

o 


D„ ■■ 10’ 

d 




cm"i 

enr^ 

cnr'J 

cm'i 

enr ^ 

enr^ 


572*50 

B„ ”- 0*3462 

Bi - 0*3363 

3-5 


0*0133 

0-00913 



Bo ---- 0-3585 

Bi --- 0-3585 

1 -5 

0>0233 



x^riii 


Bo --- 0-2580 


0-06667 




One of the authors, K. J., Chakoo is gratefuJ to 
U.G.C., New Delhi, for granting a teacher’s fellowship 
scheme. 

Physics Department, 

Faculty of Science, 

M.S, University of Baroda, 

Baroda-2, India, 

Jiily%, 1978. 


1. Lakshman, S. V, J., Z. Physics, 1960, 15S, 367, 

386, 

2. Sen Gupta, A. K., hid. J. Physics, 1939, 13, 145. 
—, Ibid., 1943, 17, 216. 

3. Singh, R. B., Proceedings of Indian Science 

Congress, 1977. 

4. Mukerji, B. C, Z. Physics, 1931, 70, 552. 

5. Rao and Rao, P. T., Carr. Sci., 1968, 37, 310. 

6. Rai, B., Rai, D. K. and Upadya, K. N., J. Physics 

B, 1970, 3, 1374. 

7. Rai, S. B. and Rai, D. K.., Can. J. Physics, 1974, 

52, 592. 

8. Phillip Youngner and Winans, J. G., J. Mol. 

Spectroscopy, 1960, 4, 23, 


NEW OXOVANADIUM(IV) COMPLEXES 
WITH SCHIFF BASES DERIVED FROM 
SALICYLALDEHYDE OR SUBSTITUTED 
SALICYLALDEHYDE AND 2-AMINO- 
ETHANETHIOL OR 3-AMlNOTHIOPHENOL 

There has been considerable interest on the syntheses, 
magnetic and spectroscopic properties of oxovana- 
dium (IV) complexes of Schiff basesHowever, 
only a few Schiff bases containing sulfur donor atom 
have been explored for the synthesis of oxovanadium 
(IV) complexes2> 5. in this communication the synthesis 
of new oxovanadium (IV) complexes with the Schilf 
bases 1 and II (Fig. 1) is reported. This is the first 
report of metal complexes of the ligand II and we wish 
to make a comprehensive study of donor properties 
of I and II, The nicke](II), copper([I) and cobalt(III) 


fC. J. Chakoo. 
M. M. Patel. 


complexes of I have been reported by Zelentsov and 
Suvorova^\ 


SH 



5-chloro, 5-bromo, B . X ^ H, 5-chloro, 5-bromo, 
5-nitro and 5-mtrb and 

S, 6-benzo. S.G-benzo. 

Fig. 1 

Genera! Method of Syntheses of the Complexes 

To a methanol solution (15 ml) of 2-aminoethanethiol 
acetate (0-004 mole) or 3-aminothiophenol (0*004 
mole) was added a methanolic solution (15-20 ml) 
of salicylaldehyde or substituted salicylaldehyde 
(0*004 mole). The mixture was stirred for 30 min. 
Sodium acetate (0*66 g, 0*008 mole) was added to a 
methanolic solution (10 ml) of oxovanadium(IV) 
dichloride dihydrate (0*004 mole) and the mixture was 
stirred and the separated sodium chloride was filtered 
off. To the filtrate, the ligand solution was added 
slowly with stirring and the mixture was refluxed for 
3 h with continuous stirring. The separated compounds 
were filtered under reduced pressure, washed thoroughly 
with methanol and dried in vacuo at room temperature. 
Yield 80“90%. The complexes gave satisfactory 
elemental analyses. 

The analytical data (Table I) of the complexes indi¬ 
cate 1: 2 of metal : ligand stoichiometry and hence 
the Schiff bases are behaving as monobasic bidentalc 
ligands. This is supported from the IR spectral data 
which show a band around 3100cnrh The C-- N 
stretch of the free aromatic SchilT'^ bases occurs at 
1640 cm”F The complexes exhibit a strong band in 
the region 1600-1625 enr F The lowering of the 
C=::N stretch in the complexes indicates the coordi¬ 
nation of the nitrogen atom of the Schifi' bases. The 
v(V“0) frequency of the complexes occurs in the 
region 940-985 cm~* (Table 1) which is in the normal 
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Talbe I 

The analytical, magnetic moment, infrared and electronic spectral data of oxovanadium{IV) complexes 

Complex %V %N v(y^O)fx,n kK* 

cm-i (B.M.) 


VO (sal-2-aminoethanethio])2 Found : 

Calcd.: 


VO (5-chlorosal-2-aminoethanethiol)2 

Found 
Calcd.: 

VO (5-bromosal-2-aminoethanethiol)2 

Found 
Calcd.: 

V0 (5-nitrosal-2-aminoethanethiol)2 

Found 
Calcd.: 

VO (hydrox-2-aminoethanethiol)2 

Found 
Calcd.: 

VO (sal-3-aminothiophenol)2 

Found 
Calcd.: 

VO (5-chlorosal-3-aminothiophenoI)2 

Found 
Calcd.: 

VO (5-nitro3al-3-aminothiophenol)2 

Found 
Calcd.; 

V0 (5-bromosal-3-aminothiophenol)2 

Found 
Calcd.; 

VO (hydrox-3-aminothiophenol)2 

Found 
Calcd.: 


13-2 

7-0 

980 

1 -71 

12-00 sh,17-00 

12-8 

7-0 




H-2 

5-7 

980 

1 -71 

11 -50, 18-00 

10-9 

6-0 




8-8 

4-8 

980 

1-72 

11-50 17-00 

9-2 

5-0 




10-0 

11-3 

950 

1 -72 

12-00, 17-00 

10-5 

11-5 




9-5 

5-2 

985 

1-72’ 

11-43, 16-66 

9-7 

5-3 




9-2 

5-3 

970 

1 -73 

12-00, 16-50sh 

9-7 

5-3 




8-3 

4-4 

980 

1-72 

12-00, 16-50sh 

8-6 

4-7 




8-2 

9-4 

940 

1-71 

12-OOsh, 16-50sh 

8-3 

9-1 




7-2 

4-1 

980 

1 -71 

13-00, 18-00, 22-00 

7-5 

4-1 




8-3 

4-5 

980 

1-73 

12-00, 16-50 sh 

8-2 

4-5 





Abbreviations: sal = salicylaldehyde, 5-chlorosal = 5-chlorosalicylaldehyde, 5-bromosal ^ 5-bromosaljcyl 
aldehyde, 5-nitrosal = 5-nitrosalicylaldehyde, and hydrox = 2-hydroxy-l-naphthaldehyde. 

* Reflectance spectra. 


range (960 ± 50 cm t) observed for oxovanadium(IV) 
complexes^. 

In 3^t oxovanadium(IV) complexes (S = -i system) 
the orbital contribution is almost completely quenched 
and the spin-orbit coupling constant is positive, and 
we expect the magnetically dilute oxovanadium(IV) 
complexes to exhibit magnetic moments very closo 
to the spin-only value of 1 -73 magnetic 

moments (Table I) of the complexes are in the range 
of I-71-1 *73 B.M. as expected for magnetically dilute 
oxovanadium(lV) complexes. 

The reflectance spectra of the complexes exhibit two 
or three d-d bands around 12-00, 17-00 and 22-00 


kK due to the transitions d^y d^^, d^„, d^y 
and d^y d ^2 (ref. 9) respectively. Tiie insolubility 
of the complexes precluded the conductance and mole¬ 
cular weight measurements. 

The author is grateful to the Department of Atomic 
Energy (Government of India) and the faculty research 
fund of Regional Engineering College, Kurukshetra, 
for financial support. He thanks Dr. S. Banerjee 
and Dr. V. D. Ghanekar for experimental assistance. 
Department of Chemistry, A. Syamal. 

Regional Engineering College, 

Kurukshetra 132 119, Haryana, 

February 3, 1978. 
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INTERACnON OF RHODIIJM(UI) WITH 
NUCLEIC ACIDS 

Since the report of Rosenberg etal.^y'^ that certain 
platinum group metals have anti-tumor and anti¬ 
viral activities considerable interest has developed in 
recent years on the study of metals in biological systems. 
Rhodium is one of the metals found to be anti-tumor 
in character but hardly any work is reported about 
its interaction with DNA although there is a strong 
background that its effectiveness as a drug is based 
on the DNA leveP»4. The present communication 
is aimed to fill in the lacuna. 

Calf thymus DNA was obtained from Swarch Bio¬ 
research Inc., and was used without further purifi¬ 
cation. DNA was dissolved by adding small amounts 
of a mixture of acetate buffer pH 5*0 (0 01 M) and 
NaC 104 (0*01 M) to DNA at intervals of 3~4 hours 
for 2-3 days at 4° C with occasional gentle stirring. 
The stock solution was diluted to the desired concen¬ 
tration before use. Analar RhCb • HgO and analar 
NaC 104 were obtained from Johnson Matheys Chemi¬ 
cals Ltd., (London) and E. Merck, Germany respec¬ 
tively. Spectral studies were carried out m a Beckmann 
spectrophotometer Model 25. For melting tempe¬ 
rature studies, UNICAM SP700 Spectrophotometer 
with accessories SP770 and SP775 were used. Visco¬ 
sity measurements were carried out at 30° C using Ubbel- 
hode viscometer. 

All the spectral and viscosity measurements were 
carried out in acetate buffer (0*01 M) at pH 5 contain¬ 
ing 0*01 M NaC 104 • Rh(III) Cl in aqueous solu- 



Wave length in nm 

Fig. 1. Effect of DNA on the visible spectra of 
RhCls concentration of DNA = 1*074 x 10“4M(P). 
Acetate buffer 0*01 MpH 5 in 0-01 M NaC 104 . 
l^.l. RhCb alone, 2. RhCb with DNA /* = 13*91, 

3. RhCls with DNA r = 9*l. 

tion is a well studied systenr^>® and all the species of 
the system are identified. The major species in acetate 
buffer containing 0*01 M NaCl 04 were found to be 
cis and irons RhCl 3 (H 20)3 and RhCL (H 20 ) 4 ''', and are 
in accordance with those reported in literature. 

RhCb was found to interact with the DNA but com¬ 
pared to other metals (Hg, Au, Cu, the inter¬ 

action is very slow at room temperature. The inter¬ 
action was studied at 37° C and takes about 96 hours 
to attain equilibrium. Both the visible spectra of 
Rh(III) as well as the u.v. spectra of DNA are affected. 
The peaks at 380 nm and 475 nm for Rh(Ill) were 
shifted to 395 nm and 490 nm respectively on addition 
of DNA (r—13*91). The DNA peak at 258 nm 
was shifted to 272 nm on addition of Rh(IlI) {r = 2*5), 
the extent of the shift depending on the r value 

/ __ Concentration of Rh(lll) in Moles/litre \ 

\ Concentration of DNA Moles/litre in terms of/’ 
phosphate 

This probably indicates that Rh(IIl) interacts with 
the base moieties of the DNA since they constitute 
the chromophore of the DNA molecule. The viscosity 
of DNA upon addition of Rh(IIl) decreases considerably 
with time, reaching a constant value after 72 hours. 
The extent of this decrease is a function of r values 
and is assymptotic in nature. The viscosity change 
is similar to that observed for Pd(TI)-DNA’^^ and 


Curr. Scj.—5 
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Table I 

Effect of Rh{lU) on the viscosity of Calf thymus DMA at pH — 5 
NaClOj^ at 30° C. Concn, of DMA = 1- 459 x lO' 


in acetate buffer 0-01 M Containing 0-01 M 
-4 M{F} n^^ofDNA = 0-1310 


SI. No. 

Concn. of 
Rh(III) M/1 

/- value 


Specific viscosity 



0 hr. 

6 hrs. 

12 hrs. 

48 hrs. 

72 hrs. 

96 hrs. 

1. 

5-150 X 10-5 

0-36 

0-1310 

0-1266 

0-0934 

0-0803 

0-0699 

0-0486 

2. 

1-075 X 10-4 

0-72 

0-1310 

0-1196 

0-0829 

0-0672 

0-0487 

0-0410 

3. 

2-150 X 10-4 

1-44 

0-1290 

0-1170 

0-0637 

0-0484 

0-0436 

0 0349 

4. 

3-225 X 10-4 

2-16 

0-1266 

0-1190 

0-0611 

0-0398 

0-0394 

0-0305 


Table II 

U.V, Spectral Characteristics of Native Calf thymus DNA — (Rh{lU) System at pH 5 in Acetate buffer (0-01 M) 
containing M NaClO^ after reaching equilibrium, Concn. of DNA ~ 1-4328 X 10”4 M/\ 


SI. No. 

Concn. of DNA 
Moles/litre 

Concn. of Metal in 
Moles/litre 

r values 

2 

• - 

O.D. at Aniax 

1. 

1-4328 X 10-4 

— 

— 

258 nm 

0-84 

2. 

53 

2-1 X 10-5 

0-09 

260-5 nm 

0-88 

3. 

35 

5-3 X 10-5 

0-36 

262 nm 

0-95 

4. 

33 

o 

--J 

o 

1 

4^. 

0-90 

266 nm 

0-96 

5. 

53 

1-93 X 10-4 

1-80 

268 nm 

0-97 

6. 


2-68 X 10-» 

3-16 

272 nm 

0-98 



Fig. 2. Effect of RhC^ on UV spectra on DNA 
after reaching equilibrium concentration of DNA 
1-477 X 10-4 M(P). Acetate buffer pH 5 (0-01 M) 
in 0-01 MNaClO.;. 

1. DNA alone, 2, r = 0-09, 3. r = 0-9, 4. r = 1*8, 
5. /- = 2-2, 6. RbCls alone. 


Au(IIl)-DNA^ systems. At low ionic strength (0-01 M 
NaCl 04 ) the melting temperature of DNA increases 
at low values of /* (0-0-4) but decreases at higher r 
values (0-4 upwards). At high ionic strength (0*2 M 
NaCl 04 ) the melting temperature profile shows decrease 
for all values of r. These results seem to suggest that 
Rh(lll) binds both to phosphate and the bases like 
Cu or Au^5 ®. Further detailed studies are in progress. 

Department of Inorganic and R. Sasi. 

Physical Chemistry, U. S. Nandi. 

Indian Institute of Science, 

Bangalore, India, 

April 12, 1978. 
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KINETICS OF Ru='' CATALYSED OXIDATION OF 
PROPANOL ETHYLENEGLYCOL AND 
MANNITOL BY CERIC SULPHATE 

Thi; use of various catalysis like Ag' (ref. 1), Mn 2 -' 
(ref. 2j, 3) and Hg2' (ref. 4) have been 

reported in the oxidation of dilTerent organic com¬ 
pounds by ceric sulphate. In all these cases the 
catalytic activity was found only when the catalysts 
concentration was as high as 10'2 M. In this paper 
the kinetic data on the oxidation of //-propanol, 
isopropanol, ethyleneglycol and mannitol by Ce^N 
catalysed by Ru3-i, wherein the concentration of 
catalyst is as low as 10 ~’’M, are presented. The 
use of platinum group metals like in trace 

amounts as cataslyts in homogeneous reactions 
involving organic substrates and Ce+‘ is a new 
feature of this study. 

All chemicals used were of BDH (AR) grade and 
Ru» used was a Johnson-Matthey sample. The 
concentration of Ru-^' was estimated by chelatometric 
titration using excess of EDTA and back titrating the 
excess with Bi3‘ using xylenol orange indicator^. 
The rate of the reaction was followed by estimating 
the unreacted Ce^‘ at dillcrent time intervals by 
quenching the aliquots of the reaction mixture in 

/nown excess of ferrous ammonium sulphate and 
k 


titrating the unreacted ferrous against standard ceric 
sulphate using ferroin as indicator. The initial rate 
method was followed for calculating the order of 
reaction. The oxidation of iso-propyl alcohol yields 
acetone, //-propyl alcohol yields propionaldehyde, 
ethylene-glycol yields formaldehyde, mannitol yields 
mannose, which were identified by characteristic spot 
tests®. 

It is now fairly well established that ceric ion oxi 
discs the alcohols via the formation of free radicals". 
The mechanism of the uncatalysed reaction could be 
represented by the following scheme taking man¬ 
nitol as a typical case. 

slow 

Ce4++ CcHi 40«-^ Ce3-^ 4- C.HnOe -h H- 

. fast 

Ce4-i -f QHuOc-> Ce3+ -f -i- H- 

Ml = first stage oxidation product mannose. 

At constant [H+] the above mechanism gives a rate 
law: 

- c/[Ce4+l 

-k- -- k" [Ce4^ ] LCoHuOg] 

at 

which satisfies the kinetic data, viz., order one with 
respect to (mannitol) and (Ce4+). The formation of 
free radicals was detected by induced polymerisation 
of acrylamide. Similar mechanism was proposed 
for //-propanol, isopropanol and ethyleneglycol in 
the uncatalysed reaction. 

In the Ru3+ catalysed reaction the order of [Ce^+l 
was found to be one as observed from the linear plot 
of log a/a —.V Vi’, time when (Ce4+) [alcohol]. 
This was true with all the alcohols studied. With 
the increase in [alcohol] the rate of oxidation increases 
in the presence of Ru3-f- as seen from Table I. The 

E I 


{A) 

[0>4'] • 7-20 10 3 M; 

[//-propanol] M 

X lO^sec"^_ 


effect of \n-Propaiwl] in the Ce^^-n.’propanol reaction 
[H.SO,,] - 0-83 M; [Ru3+] = 5-98 x 10-» M; temp. = 26-4°C 



10 •’ M; 


(fi) EJJ'ect of [Iso-propoiwl] in the Ce^^-lso-propanol reaction 


[iso-propunol] M 
u, 10“ M sec-^ 


[H.,SO.,] 0-80 M; 


] = 2-98 X 10-“ M; 


(O 

[CV-ti] 6-16 ■: 10--' M ; 

[ethyleneglycon M 
Vj X 10 ' M see-' 


Effect of [Ethyle/ieglycoll in the Ce^^-ethyleneglycol reaction 

[H.S O,] - 0-84 M; [Ru^^] = M96 x IQ-' M; temp. = 35-5 - C 

Q.Q-) 0-05 0-10 0-12 0-15 

4.46 7-09 10-06 14-10_ 22-46 _ 


[CHM -=7-56 < 10--'M; 

[mannitol] M 
Vi 10® M sec ‘ 


(/)) Effect of [Mannitol] in the Ce^-^-maimitiol 
'[HiSO.i] - 1-18 M;_ [Ru®+] == 1-20 

0-05 0-10 0-15 

4.71 6'30 7'23 


reaction 

X 10~® M; temp. = 30' C 

0*20 0-25 

7-96 8-56 
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Table II 



(A) Effect of [Rm3+] on 

Ce^-^-n-propanol reaction 


[Ce4+] = 7-20 X 10-3 M; 

[H 2 SO 4 ] = 0-83 M; 

[^-propanol] = 0*1 M; 

temp. — 29*4° C 

[Ru3+] X 10« M 

Vi x 10® M sec“i 

2-99 5-98 

4-28 7-01 

11- 96 17-94 

12- 31 16-03 

23-92 

18-80 

[Cr4+] = 7-80 X 10-3 M; 

(jB) Effect of [i?w3+] on 
[HaSOJ^O-SO M; 

Ce^^’-lso-p'opanol reaction 

[iso-propanol] = 1-0 M; 

temp. = 20-9° C 

[Ru3+] X 10« M 

X 10® M sec-i 

1-49 2-98 

1-83 4-64 

4-47 5*96 

5*21 6-92 

8-94 11-92 
8-02 8-14 


(C) Effect of [R«3+] on 

Ce'^'^-ethyleneglycol reaction 


[Ce4+] =6-16 X 10-3 M; 

[H 2 SO 4 ] = 0-84 M; 

[ethyleneglycol] ==0-1 M; 

temp. = 29- 5° C 

[Ru3+] X 10« M 

X 10’ M sec'i 

0-29 0-60 

1-60 1-77 

1- 20 1-50 

2- 04 2-13 

1- 80 2-39 

2- 16 2-66 


(/)) Effect of [Rw34] 

on -mannitol reaction 


[Ce4+] =7-56 X 10-3 M; 

[H 2 SO 4 ] = 1-58 M ; [mannitol] = 0-10 M; 

temp. = 20° C 

[Ru3+] X 10® M 

Vi X 10« M sec-t 

0-60 1-20 

, 2-31 2-87 

2- 40 3-60 

3- 71 4-98 

4-80 6-00 

6-23 7*10 


order of [alcohol] was found to be fractional as 
obtained from the plot of log Vi (log initial rate) v^-. 
log [alcohol]. 

At constant [alcohol], [Ce4+], [H+] and temperature 
the rate of oxidation increases with increasing [Ru^+J 
and the order of [Ru3+] was also found to be frac¬ 
tional (Table II). The catalysed reaction also induces 
polymerisation of acrylamide indicating the free 
radical formation. 

The change in the order of (substrate) from unity 
in the uncatalysed reaction to a fractional order in 
the presence of Ru3+ indicates that these alcohols are 


involved in a complex formation with Ru3+ or Ce4+. 
But it was reported earlier that Ce^+ does not form 
complexes in sulphuric acid medium® with alcohols 
and the reaction proceeds in a clean bimolecular way. 
Also the Michaeilis Menten reciporcal plots were linear 
passing through the origin indicating no complex 
formation. Hence it is assumed that Ru3+ complexes 
with alcohol in the first step and the complex then 
reacts with Ce4+ in the rate determining step. Based 
on the above discussion the mechanism proposed for 
the oxidation of isopropanol, as a typical case, cata¬ 
lysed by Ru3+ could be written as 


Ru 4 - O 


CHa 


CHa 


K 


CHs 

Ru3+ -f ^CHOH ^ 
CH 3 

134 


H H 


CH3 


^CHa 


Ru 


slow 


o 


H H 
CHa 


CHa'^ 
^CHa 


Ce4--Ce3+ -f ;COH + H+ -f Ru3+ 

CH 3 


CHa 


fast 

OH + Ce't+-> 




C = O + H+ + Ce3+ 


CH 3 
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The rate law for the above mechanism comes out to 
be 

~ d [Ce4+] kK. [Ce4+] [Ru^+J [isopropanol] 
dt 1 + K [Ru3-‘-] + K [isopropanol]* 

The above rate equation explains the first order 
dependence of [Ce^^] and the fractional order of 
[alcohol] and [Ru3+] which was observed in the present 
study. 

The authors wish to thank Prof. T. Navaneeth Rao 
and Dr. B. Sethuram for helpful discussions and 
Prof. M. M. Taqui Khan for providing laboratory 
facilties. 

Department of Chemistry, Y. Rajeswar Rao. 

Nizam College, P. K. Saiprakash. 

Hyderabad 500 001, April 12, 1978, 
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SYNTHESIS OF THIOBENZOPHENONE 

A SIMPLE reaction between benzophenone and fenthion 
[0, 0 - dimethyl - 0-( 4 - methylmercapt 0 - 3 - methylphenyl )- 
thiophosphate] has been reported by the authors 
earlier!, it was observed that benzophenone at its 
melting point reacts with fenthion to form thiobenzo- 
phenone according to the reaction: 


HjCS 




I 


-P=S *0-C 
I I 

OCH, 


(O' (ID , 

'.'rv 



(III) 


OCH, 
OCH^ 


^0 = PO' 


SCH., 


(IV) 


We have now found that not only fenthion but all 
the thiophosphates containing P == S give this reac¬ 
tion. The organothiophosphates responding to thi$ 


reaction are listed in Table I. The above results are 
confirmed by UV and mass spectrometric data. 

The TLC studies of the reaction products of the 
compounds in Table I and benzophenone showed 
blue spots having same R^ (0*69), suggesting thereby 
the formation of thiobenzophenone with all the 
organothiophosphate insecticides having P = S moiety. 

UV and visible spectra of the blue compound (Fig. 1) 
are similar to those reported by Brocklehurst and 
Burawoy2. GC~Mass (Fig. 2) fragmentation further 
confirms that the final product is thiobenzophenone. 



S =Sumithion,P -Parathlon ,M =Malathion. 

Fig. 1. UV and visible spectra of Thiobenzophenone 
as reaction product. 



Fio. 2 . OC—mass of reaction product, 
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Table I 

Organoihhphospliates reacting with henzophenone to farm Thiohenzopliencne 


1. Malathion 

2. Parathioii 

j. 

3. Methyl Parathion 

4. Sumithion 

5. Fenthion 

6. Fenthoate 

7. Phorate 

8. Fensulphothion 

9. Demeton-S 

10. Dimethoate 


0, O-dimethyl S-bis (carboethoxy) 
ethyl phosphorodithioate 

0, 0 “C>iethyl- 0 -j 9 -nitrophenyl 
phosphorothioate 

0, 0“C)iniethyl-0-(3-niethyI-4- 
nitrophenyl) phosphorothioate 

0, 0-DirnethyI-0-(3-methyl-4- 
nitrophenyl) phosphorothioate 


0, 0“C)in'iethyl-0-(4-methyl, 
mercaPto-3-methyIphenyl 
thiophosphate 


(CH 3 O). P (S) S.CHCOOC 2 H, 

1 

CH2C00C2H, 

(C2H50)2 P (S) —O—NO 2 

/“V 

^_N02 

(CH30)2 P (S)—O-^ SCHj 


(CH30)2 P (S)—O- ^ NO 2 


(CH30)2P(S)-0- 


\ 


CH 3 


0, 0-dirrLethyl-s-(4-ethoxy carbonyl 
benzyl) phosphorodithioate 

0, 0-diethyl-s-(ethyl thiomethyl) 
phosphorodithioate 

0, 0-diethyl-0-(4-methyl sulfinyl 
phenyl) monothiophosphate 

0, 0-diethyl-S~2 (ethylthio) ethyl 
phosphorodithioate 

0, 0“dimethyl-S-(N.methyl carbamoyl 
methyl) phosphorothioate. 


(CH30)2 P (S)—S- ^ p?—C-OC 2 H, 

(C 2 H 50)2 P (S) SCH 2 SC 2 H 5 


_ o 

(C 2 H 50)2 P (S)—O.—^ S—CH 3 

(C 2 H 50)2 P (S) SCH 2 CH 2 SC 2 H 5 
(CH30)2 P (S) SCHzC (O) NHCHs 


The following compounds do not give this reaction 
with henzophenone under the experimental condi¬ 
tions, which shows that the proposed .reaction is 
specific to the compounds containing P = S moiety. 

(1) Sulphanilamide, (2) Sulphadinzine, (3) Sulpha- 
guanidine, (4) Sulphathiazole, (5) p-p' sulfonyldianiline 
(DDS), (6) Carbon disulphide, (7) Phenothiazine, (8) 
Thioglycolic acid, (9) Thiobarbituric acid, (10) Hydrogen 
sulphide, (11) Thiourea, (12) Thiacetazone. 

Department of Chemistry, R, T. Sane. 

Ramnarain Ruia College, S. S. Kamat. 

Matunga, Bombay 400 019 
April 15, 1978. 
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MAGNETIC AND SPECTRAL SlUDlES ON 
OXOVANADlUMdV) COMPLEXES 
WITH BIDENTATE a-PYRlDYL 
THIOSEMICARBAZIDE 

Introduction 

Recently, in connection with our interest in the 
stereochemical studies on metal complexes with hetero- 
cylic thiosemicarbazide and its substituted thio* 
semicarbazones. We report in this investigation, 
some penta-coordinated oxovanadium (IV) complexes 
with recently synthesised^ oepyridyl thiosemicarbazide 
(CgHgN 4 S, abbreviated as ‘ APT ’). All are characte¬ 
rized by chemical analysis, magnetic and spectral 
(reflectance and i.r.) measurements in order to evaluate 
their stereochemistry. 

Experimental 

Bis-mono-{chlorolcyanolhydroxo)-{A P T) 0 x 0 vonadiuni 
(IV) dichloride! dicyanide I mono-hydrate : A bluish-red 
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coloured sol. was obtained by mixing elhanolic 
sol. of vanadyl chloride (10 m. mole) with the 
ligand ‘ APT’( 10 m. mole) in the same solvent, 
which was refluxed for 2-3 hr on a steam bath. 
Violet coloured cyrstalline product obtained (pH 3-5) 
was filtered and rinsed thoroughly with ethanol- 
acetone mixture and finally dried under vacuum at 
room temp, .('^ield, ~ 68%). Cyano and hydroxo 
derivatives were obtained similarly by adding aq. 
solution of KCN/KOH to the above bluish-red coloured 
reaction mixture. Brownish and darkish green 
coloured crystalline products were isolated respec¬ 
tively, after removing some of the solvent by distil 
Jation to facilitate crystallization. 

Elemental analysis of all the present complexes 
corresponds to M;L stoichiometric ratio as 1:1 
and their insolubility in common organic solvents 
precluded conductivity measurements. Thermal ana¬ 
lysis of the hydroxo-complex indicates one lattice 
water molecule. The diffuse reflectance spectra of 
the complexes using MgO as a reference were recorded 
on UNlCAM-SP-700 UV and visible spectrophoto¬ 
meter. Magnetic measurements and i.r. spectra were 
taken as described earlier2~3. 

Results and Discussion 

The corrected magnetic moments for the present 
chloro, cyano and hydroxo complexes are 1-75, 1*82 
and 1‘73 BM respectively indicating oxovanadium 
(IV) ion containing one unpaired electron^; so it can 
therefore be concluded that oxovanadium(lV) has 
not been oxidised to vanadium(V) state during the 
course of reaction. The hydroxo-complex possesses 
the lowest magnetic moment (1 -73 BM) which increases 
to 1-75 BM and 1-82 BM with the substitution of 
OH by Cl and CN respectively. This increase is due 
to the replacement of OH in the bridging by a more 
electronegative group such as chloride or cyanide 
which reduces the electron density and causes a de^ 
crease in the degree of overlapping of dx‘2- — orbitals 
of the metal and the bridging group. 

The reflectance spectra of all the present complexes 
show similar pattern of bands indicating the same 
type of geometry. The bands observed at 14200- 
13300 cm-^ 16020-15600 cm“t and 19760-19000 cm-J 
are assigned^ to dxy -> dxz . yz (unresolved band) 
dxy -> dx'^ — y2 and dxy dz^ transitions respec¬ 
tively, while the high energy bands in the region 
24000-23000 cm“• are assigned to the charge transfer 
or intra-ligand transition. 

A comparison of .i.r spectra of free ligand ‘ APT ’, 
and its vanadium (IV) complexes reveal the bidentate 
nature of the ligand with pyridinic-N and thioketo-S 
as coordination sites. The bands located at 
i550, 1516 cm-i and 1086, 1021 cm-i (free ligand) 


assigned^’ to [v (C^C) + i’(C~N)] vibrations of the 
pyridine ring and pyridine ring breathing modes 
respectively, exhibit an upward shift in frequencies 
indicating the involvement of pyridinic-nitrogen in 
chelation. The sharp band observed at 760cm~i 
(free ligand) assigned to v(C^S) shows considerable 
reduction in frequency (^75 cm~0j indicating sulpLir- 
metal bond. A strong absorption band at 975 cm“^ 
in the hydroxo-complex is assigned to (V~OH) bending 
of the hydroxo group inside the coordination sphere. 
The bands observed in the region 996-980 cm-i may 
be assigned to v(V”0) frequency'^, which remains 
almost unchanged with change of the donor inside 
the coordination sphere, viz., Cl, CN and OH. Inter¬ 
action of pyridinic-nitrogen with the vanadium atom 
might be expected to increase from the anticipated 
value of 950cm~J by 30-40 cm“i as does trans-axial 
ligation®. In the far i.r. region the bands observed 
at 442-430 cm~i and 305-298 cm~i are assigned to 
v(V —S) and r(V —Py.N) vibrations respectively, 
while the band at 360 cm*"^ in the chloro-complex is 
assigned to v (V-Cl) frequency. 

These observations indicate that the complexes 
under study having the general formula 

[VO (APT)X]2X' 

(where X - Cl/CN/OH and X' = (Cl2/(CN)2/H20 for 
chloro, cyano and hydroxo complexes respectively) 
possess penta-coordinated square-pyramidal geometry 
around the metal ion with oxygen atom at the apex. 

Post Graduate' Department of C. L. Jain*. 

Chemistry, M.M.H. College, R. C. Saxena. 

Ghaziabad 201 001, India, R. K. Gupta. 

April 17, 1978. 
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CHEMICAL INVESTIGATION ON THE LEAVES 
OF RHODODENDRON ARBOREUM AND 

COCCULUS PEND ULUS (FORSK.) DIELS. 

The compounds 3, 10-epoxy glutinane, friedlin, 
epifriedlanol, P and a-amyrins, ursolic acid and 
quercertin were isolated from the leaves of Rhodo¬ 
dendron arboreum. Choline, hentriacontanol and 
j!?-sitosterol were also isolated from the leaves of 
Cocculus pendiilus (Forsk.) Diels. 

Common triterpenoids and flavonoids have been 
reported earlier from Rhododendron speciesi“ 3 . 
In the present investigation, the petroleum ether 
extractable solid from alcoholic concentrate of the 
leaves on column chromatography over alumina 
gave six colourless compounds A to F and a pale 
yellow crystalline compound-G which was also 
obtained from the ethyl acetate soluble fraction by 
chromatography on cellulose. 

A. Compound-A—m.p. 201-2°, [a]^ + 75° 

B. Compound-B—m.p. 258-61°, [a]^ — 30° 

C. Compound-C—m.p. 280-82°, [a]^ + 20° 

D. Compound-D—m.p. 196-98°, [ajj^ + 90° 

E. Compound-E—m.p. 184-86°, [aj^ - 1 - 85° 

F. Compound-F—m.p. 282-85°, [ajj, + 65° 

G. Compound-G—m.p. 310-12°, 257, 373 mfc 

Compound-A : Compound-A (a triterpene) ana¬ 
lysed'^ for C 30 H 50 O, (M+, 426). Its i.r. spectrum 
showed peaks at 2899 cm~t for C-H stretching and 
gem-dimethyl absorption at 1381 and 1361 cm-i. 
The presence of absorption in the region 980-970 cm“i 
in conjunction to the absence of bands in the hydroxy], 
carbonyl and C=C regions suggested the presence 
of a cyclic oxide ring in the molecule. 

Compound-A was isomerised quantitatively to an 
alcohol C 30 H 50 O. (M+, 426), m.p. 243-45°, [a]^ - 36°, 
identified as glutin-5 (10)-e/i-3-;S-oli (I). Its N.M.R 
spectrum gave eight methyl signals at z 8-63 (s, 3H), 
8 • 81 (s, 3H), 9 • 00 (s, 12H) and 9 • 08 (s, 6 H). A proton 
a to 0-H group appeared as a quartet at z 6 * 57 , 

Alcohol-AA (I) gave an acetate C 32 H 52 O 2 , m.p. 
300-302°, [a]^ - 20°. 

Chromic acid oxidation^ of alcohol-AA in acetone 
gave a ketone-AB C 30 H 48 O, m.p. 255-56° [aj^ - 90°. 

Comparison of data of alcohol-AA (I), its acetate 
and the ketone-AB with reported datat of glutin -5 
(10)-en-3-)9-ol (I), its acetate and glutin-5 (10)-en-3- 
one respectively established their identity. 


Arthur and Huit have considered structures (II) 
or (III) for compound-A. The mass spectrum*^’’ 
of compound-A supported these structures. Its mass 
spectrum showed peaks at m/e 426 (M+ peak), 424, 
423 (base peak), 410, 409, 341, 287, 273, 259, 218, 
205, 203, 191 and 149. The ions at m/e 410 and 
409 provide support for the presence of an oxide 
function in compound-A. 

The mass fragmentation pattern of compound-A 
is in agreement with the suggested structures (II) and 
(HI). 



The N.M.R. spectra of compound-A, isomeric 
alcohol (I) confirm that the oxide bridge is between 
a secondary and tertiary carbon. 
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Evidence for the oxide bridge between carbon atom 
3 and 10 , is provided by the chemical shift of the 
proton a to the cyclic ether. The frequencies of 
a-protons in cyclic ethers are generally dependent 
on the ring size. In a five membered ring system 
these protons gave signal at t 6-37. Since in com- 
pound-A the signal for this lone proton appeared at 
t 6 - 37 , the oxygen bridge should be between C 3 and 
Cio and compound-A has structure (II) identified as 
3, 10-epoxy glutinane. 

Compomd-B : Compound-B analysed for Q 0 H 50 O, 

m. p. 258-61°, — 30°, NaBH 4 reduction yielded 

an alcohol C 30 H 52 O, m.p. 280-82°, [a]^ + 20 °, com- 
pound-B was identified as friedlin (m.m.p., i.r. and 

n. m.r.). 

Compomd-C : Compound-C analysed for C 30 H 52 O, 
m.p. 280-82° [a]^ + 20 °, acetate C 30 H 54 O 2 , m.p. 

288-90°, [a]o + 40°, ketone C 30 H 50 O, m.p. 258-60°, 
Mo — 30°. Compound-C was identified as epifriedla- 
nol (m.m.p., i.r. and t.l.c.). 

Compounds D and E were isolated as a mixture. 
The mixture was, however, resolved by fractional 
crystallisation of the benzoates. 

The benzoate (i) C 37 H 54 O 2 , ni.p. 228-30°, 

4 - 100°, on debenzoylation with 5% alcoholic KOH 
gave compound-D CsoHbqO, m.p. 196-98°, [a]^ H- 90°. 
It formed an acetate C 321152^2 ni.p. 234-36°, [a]^ 
+ 80°. Compound-D was identified as jff-amyrin 
(m.m.p., i.r. and t.l.c.). 

Benzoate (ii) C 37 H 54 O 2 , m.p. 192-94°, [a]^ -I- 95° 

on debenzoylation gave compound-E C 30 H 50 O, m.p. 
184-86°, [a]o -h 85°. It yielded an acetate C 32 H 52 O 2 , 
m.p. 224-26°, Md + 75°. Compound-E was identi¬ 
fied as a-amyrin (m.m.p., i.r. and t.l.c.). 

Compound-F : Compound-F was purified through its 
acetate C 32 H 50 O 4 , m.p. 282-84°, [a],,+67°. Its deacety¬ 
lation gave compound-F C 30 H 4 SO 3 , m.p. 282-85° 
Md + 65°. Compound-F was identified as ursolic 
acid (m.m.p., i.r. and n.m.r.). 

Compound-G : Compound-G analysed for CjsHioO?, 
m.p. 310-12°. It gave penta-acetate C 05 H 20 O 12 , m.p. 
198-200°. Compound-G was identified as quercetin 
(m.m.p., i.r., and t.l.c.). 

Columbine and palmitine have been found earlier 
in Cocculus pendulus (Forsk.) Diels(Syn. C. leaeba 
DC). More recently, coclaurine, menisarine and 
sinactine have also been reported®’^°. 

The alcoholic concentrate of the leaves of Cocculus 
■pendulus (Forsk.) Diels, was treated with 10% HCl 


and defatted with petroleum-ether.” The defatted 
acidic solution with sodium carbonate gave a precipi¬ 
tate of alkaloids, which was extracted with chloro¬ 
form. The chloroform extractable solid was again 
treated with benzene. The benzene extractable solid 
on column chromatography over alumina gave two 
new bisbenzy 1 -isoquinoline bases—pendulinit and 

cocsulin^2. 

The petroleum-ether extractable solid on chromato¬ 
graphy over alumina gave two compounds, hentria- 
co nt ano 1 Cs.H ( 54 O, m.p. 85-86° (m.m.p., i.r. and 
t.l.c.), acetate CagHfjoOo, m.p. 68-70° and )5-sito- 
sterol C 29 H 50 O, m.p. 135-36°, [a],, ■— 35° (m.m.p., and 

i.r.), acetate m.p. 134°, [a],, — 38° and benzoate, m.p. 
145°. 

A quaternary base, isolated from aqueous basic 
solution by the Reineckate method was identified as 
choline. It formed perchlorate, m.p. 273°. Its N.M.R. 
spectrum had 15 protons. A signal at t 6*73 due 
to 9 protons of three methyl groups attached to the 
quaternary nitrogen atom and signals at r 6-41 and 
5 “91 for 4 methylene protons were present. 

Sahu Jain College, N. C. Gupta. 

Najibabad, April 17, 1978. 
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A POSSIBLE BIOGENESIS OF THE NOVEL 
TYPE OF FLAVONES FROM TEPHROSIA 
POLYSTA CHYOIDES 

From Tephroslo polystachyoides, three flavones have 
recently been isolated by African workersL2 called 
tachrosin, stachyoidin and tephrodin which have been 
given structures as 8 , 13 and 14 respectively. They 
represent novel types of flavonoids, the former contain¬ 
ing one additional C -6 unit in the form of 2 , 3-di- 
hydro-2, 2-dimethyl-3-oxo-4-furyl unit and the latter 
an additional C-7 unit in the form of furo-pyran ring 
system. We suggest here that oil the three compounds 
could be explained to be evolved biogenetkally from 
naturally occurring chrysin ( 1 ) as illustrated in the 
chart. 



1C.TEPHRODIN 

A BIOGENETIC SCHEME FOR THE EVOLUTiON OF FLAVONES 
OF T POLYSTACHYOiOES 

C-Prenylation of chrysin in the 8 -position gives 
2 ; this is an established biological step in dilferent 
flavonoids and was accomplished in the laboratory 
by Jain et al.^. 2 undergoes oxidation to the corres¬ 
ponding glycol ( 4 ) via epoxide 3 which can subse¬ 
quently undergo oxidation to give 8-(3-hydroxy-3- 
methyl-2-oxobutyl) derivative (5). The dimethyl ether 
of 5 can undergo formylation of the side chain with 
formic acid or its biological equivalent at the benzylic 
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carbon to afford 6 which can cyclize to give 7. Final 
dehydration will yield tachrosin ( 8 ). 

On the other hand, if the compound (5) is protected 
by ethoxycarbonylmethylation in the 7-position and 
by methylation in the 5-position (structure 9), intra¬ 
molecular Claisen condensation can give rise to 3* 
pyranone derivative ( 10 ) which can cyclize to give 11 . 
Subsequent successive steps of dehydration and cis 
reduction can give stachyoidin (13). 

Final hydroxylation at the benzylic position of 
stachyoidin (13) can yield tephrodin (14) itself. 

Synthetic studies based on the above biogenetic 
scheme are in progress. 

Department of Chemistry, A. C. Jain.* 
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OSCILLATORY REACTION—APPARENT 
ENERGY OF ACTIVATION 

Oscillatory chemical reactions have reached the 
status of a branch of laboratory chemistry and there¬ 
fore suggestions leading to further probes into the 
mechanism are always looked for. Exhaustive accounts 
of the different aspects of the oscillatory reactions 
are availablei“-\ Certain important features in the 
103 “ — H 2 O 2 system and Br 03 “ -- Mn(JI)/Ce(III) 
system have been reported by us^jS. The temperature 
coefficient and the apparent energy of activation for 
the overall process in oscillatory reactions have been 
evaluated^j'^. The present letter deals with the determi¬ 
nation of the apparent energy of activation of the 
overall process in the BrOa" - malic acid system involv¬ 
ing Mn(II) or Ce(III) ions. 

The oscillations in the concentration ratio of Mn-^+/ 
Mn 2 + or Ce4+/Ce3+ are recorded using a x-t recorder. 
All the constituents except potassium bromate were 
kept thermostatted and stirred in a polythene beaker. 
The cell was constituted between a platinum indicator 
electrode and a saturated calomel electrode connected 
through a potassium nitrate salt bridge. The oscilla¬ 
tions were triggered off with the addition of the last 
constituent namely potassium bromate previously 
thermostatted. The experiment was repeated at each 
temperature to ensure that the results were quit© 
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Table I 

Composition of the reaction mixture 


Constituent Concentration (M) 


KBr 03 




005 


H 2 SO 4 




2-23 


Malic acid 



005 


Mn(II)/Ce(in) 



0-003 




Table 

II 



- Malic acid 

- M/ 72 ' system — 

values of 

apparent 


energy of activation 


Tempe- 

Indue- 

Total 

Oscil- 

Time 

Time 

rature 

tion 

dura- 

lating for I-IO 

for 5th 

CK) 

time 

tion 

time 

oscilla- 

oscilla- 


t secs. 

t secs. 

t secs. 

tions 

tion 





/ secs. 

t secs. 

303 

112 

1464 

1352 

244 

24 

308 

108 

1370 

1262 

144 

22 

373 

74 

816 

742 

134 

12 

318 

60 

612 

612 

92 

10 

323 

56 

470 

414 

88 

8 

328 

40 

346 

306 

52 

6 

333 

38 

251 

213 

44 

6 

338 

38 

168 

130 

30 

4 

E^ (kca!/ 






mole) 

8*7 

12-0 

11-9 

11-7 

10-5 



Table 

111 



BrOf - Malic acid 

- Ce ^' system — 

values of apparent 


energy of acti vat ion 


Tempera- 

Indue- 

Total 

Oscil la 

lime 

time 

ture 

tion 

dura- 

ting 

for 1-10 

for 1-5 

TK) 

time 

tion 

time 

oscilla- 

oscilla- 


t secs. 

t secs. 

t secs. 

tions 

tions 


/ secs. t secs. 


298 

240 

1640 

1400 

1108 

590 

303 

168 

1000 

882 

678 

386 

308 

108 

668 

560 

410 

216 

313 

62 

398 

336 

252 

122 

318 

50 

258 

208 

160 

84 

323 

34 

170 

136 

136 

56 

328 

26 

124 

98 

98 

40 

333 

16 

66 

50 

60 

24 

E^ (kcal/ 
mole) 

15-6 

17-4 

16-5 

16-5 

17-4 


reproducible. The use of a polythene beaker and pre¬ 
treatment of the electrode were proved-^’*^ to be essential 
to get reproducible results. The temperature was 
varied between 25 and 65 C. The composition of the 
solution employed is given in Table J. 

The results obtained with the system Br 03 ~ ~ malic 
acid and Mn(tl) orCe(ni) ion are presented in Tables 11 
and III. 

The apparent energy of activation for the overall 
process was calculated from the slope of the linear 
plot of log (I/O against 1/T, on the basis that the rate 
constant is inversely proportional to the time (/). 
For this purpose the total duration, oscillating time, 
time for a definite number of oscillations, time for 
any particular oscillation during the initial stages and 
the induction time were considered- The value of 
for the manganous system is 11 - 2 i 0-7 kcal/mole. 
For the system involving cerous ions the value turns 
out to be 16-5 4 0-9 kcal/mole. The apparent 
energy of activation for the cerous system is higher 
than that for the mangancais system by about 5 to 
6 kcal/mole in all instances considering the different 
times (t). 

Field^ has suggested a qualitative mechanism to 
explain the oscillations and induction period in the 
81 * 03 --Ce(lII)-malonic acid system. In the malic 
acid system the reactions are different. It is observed 
that the presence of Bra affects the oxidation of malic 
acid by Ce(lV) as well as Cedll) by BrOa". So Br“ 
will also have the same effect as it is immediately 
converted to Br 2 . 

We have found that the presence of Br“ or 81*2 
accelerates the oxidation of malic acid by Ce(lV). 
When the oscillatory reaction is started there is only 
a small amount of Br 2 present and so the oxidation 
of malic acid is slow and causes an induction period. 
Once an oscillation is over, sufficient amount of Br 2 
is built up, the reaction proceeds faster and hence 
the induction does not appear for the subsequent 
oxidation of malic acid being slow compared to the 
oxidation of Ce(lll). This is further confirmed by 

the decrease in the Induction period in piesence ofBr' or 
Big initially added to the system. Thus the oxidation 
of the organic acid by Ce^' is the controlling step, the 
temperature coefficient of which is reflected in the 

induction time and oscillation lime. 

Our thanks are due to Professor J. C. Kuriacose, 
Department of Chemistry, Indian Institute of Techno¬ 
logy, Madras, and to Professor K. S. G. Doss, Consul¬ 
tant, Madras 600 020, for the helpful discussions and 
encouragement. 
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PALEOECOLOGICAL-ECOLOGICAL 
INTERPRETATION OF SEDIMENTS OF 
MANGALORE HARBOUR AREA, WEST 
COAST OF INDIA ON THE BASIS OF 
COLOUR VARIATION OF OSTRACODA 
SHELLS 

Introduction 

Over 500 sedimentary samples drawn from 30 bore 
holes ranging in depth from 20 to 120 ft., in the area 
(Fig. 1) have yielded nearly 2500 ostracoda shells 
belonging to 53 species. These shells show colour 
variation—colourless, milky white, yellow, yellowish 
brown and black. Colour variation is noticed even 



in larva and juvenile forms. Detailed investigation 
has shown that 60% of the shells show colour varia¬ 
tion and the remaining 40% are colourless. Shells 
showing different colours have been subjected to 
ghemical test and it is found that different colours 


are not of surface coating but genuine (Riley'^). 
Examination of specimens under the Stereo-binocular 
microscope, both in reflected and transmitted 
light indicates that under the reflected light shells 
showing different colours appear transparent while the 
black or pyritised shells remain dull or opaque. How¬ 
ever, under the liquid media in transmitted condi¬ 
tion, pyritised shells behave transparent to translucent 
(Table I). 

Table I 


Total 
No. of 
Shells 

Colour¬ 

less 

White 
to milky 
white 

Yellowish 
to brown 

Black or 
pyritised 

2500 

900 

750 

580 

270 

100% 

36% 

30% 

24% 

10% 


Discussion 

Colour diversity in ostracoda shells has been recently 
utilised to interpret paleoecology-ecology of the 
sediments and environment of deposition. The factor 
of colour variation in these shells has further revealed 
that the majority of the coloured shells which exhibit 
whitish to milky-white, yellowish-brown to brown, 
occur in sandy to sandy clayey sediments enriched with 
heavy minerals such as hematite, limonite, magnetite, 
zircon, garnet, micas and tourmaline. This indicates 
that the background colour is an environmental stimulus 
and the fauna might have responded to the colour 
of the surroundings by changing their own colour. 
This also suggests that the fauna has absorbed the 
dissolved Fe-Mg material in the form of food and 
hence, their colouring of the shells (Blackwealder^). 
White to light brown colour of the shells must have 
been formed in normal oxygenated environment, 
where the sediments are rich in Fe-material. On 
the other hand, pyritised shells are confined to the 
clayey sediments containing small granules of pyrite 
and carbonaceous matter. Colour variation in this 
case is attributed to the influence of sulphide material 
(Oertli“). Dominence of white, yellowish and brown 
coloured shells in the region is typical of fluctuating 
marine deltic environmental condition (Vanstraaten^). 

Conclusion 

The sediments under investigation contain good 
preservation of ostracoda shells. In the assemblage 
60% of the shells show colour variation milky white* 
yellowish, brownish yelbv\. brown, and the remainin, 
40% of the shells are colourless. Data on coloug 
ratio suggest that the deposition of the sediments har 
taken place in a shallow marin to fluctuating-estiiarinfs 
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—brackish to lagoonal deltic environment, where the 
sun’s light penetrated and facilitated oxidation result¬ 
ing in absorption of dissolved mineral substances. 
The deposition in the continental margin of the Fe-Mg. 
and sulphide mineral matter had the schistose and 
gneissose precambrian terrain as its provenance. 

The authors express their sincere gratitude to 
Dr. M. N. Viswanathiah, Head of the Department of 
Geology, Manasa Gangotri, Mysore, for his constant 
encouragement and help concerning this work. The 
authors are grateful to the Mangalore Harbour Pro¬ 
ject authorities, Panambur, for providing well preserved 
samples. 

Department of Geology, Honnappa. 

Manasa Gangotri, V. Venkatachalapathy. 

Mysore, March 6, 1978. 
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PAHOEHOE TOES IN THE BASIC VOLCANIC 
FLOWS OF THE BIJAWAR GROUP, 
KURRAT AREA, LALITPUR DISTRICT, 
UTTAR PRADESH 

This note records well preserved pahoehoe toes in 
the basic volcanic flows which occur at Kurrat and 
form Kurrat Member of the Sonrai Formation of the 
Bijawar Group (Figs. 1-4). These volcanic flows have 

1 3 



2 4 


Figs. 1-4. Pahoehoe toes in the basic volcanic 
flows of the Bijawar Group, Kurrat area, Lalitpur 
District, Uttar Pradesh. 


been referred to as pillowed basalts and are considered 
as possibly forming the youngest lithostratigraphic 
member of the Sonrai Formation (Prakash et al.^). 
The occurrence of pahoehoe toes is of great signi¬ 
ficance because it establishes the contemporaneity of 
the basic volcanic activity during Bijawar sedimenta¬ 
tion and also distinguishes any other post-Bijawar 
igneous activity from these basic rocks. 

The pahoehoe toes show hummocky appearance* 
These are circular to elliptical in outline and are gene¬ 
rally interconnected. The size ranges from 10 to 
100 cms in diameter. The maximum height is about 
30 cms. The vesicles and amygdales are not seen. 
Megascopically the rock appears quite fresh and dark 
greenish black in colour without any visible foliation 
or lineation. The rock is aphanitic. However, the 
granularity near the upper surface increases. This 
increase in the granularity has been ascribed to the 
development of actinolite needles due to low grade 
of metamorphism to which the rocks of the Bijawar 
Group have been subjected. In thin section, the rock 
is an amphibolite in which very thin slender laths of 
actinolite are anastomisingly arranged in a crypto¬ 
crystalline matrix. A few grains of ilmenite are also 
seen. Small granules of calcite are sparingly distri¬ 
buted. The rock is completely recrystallised and no 
relict structure is recorded. 

It appears that the original rock must have been a 
microcrystalline or cryptocrystalline basic lava. The 
absence of vesicles and amygdales, and radial symmetry 
distinguishes the pahoehoe toes from the pillow struc¬ 
ture (Macdonald)L The pahoehoe toes indicate that 
the erruption of the lava must have taken place on 
the land in the vicinity of the Bijawar basin. These 
structures also suggest that the volcanoes must have 
been much nearer to the sedimentation basin. There 
is much mineralisation in the Bijawar Group (Prakash 
et ai)^. It is suggested that the occurrence of pahoehoe 
toes in the Kurrat volcanic flows must be taken into 
consideration for preparing any working model for 
the discovery of minerals in the Bijawar Group. 

The authors are grateful to Shri R. N. Srivastava 
for the help during field work. 

Department of Geology, S. Kumar. 

Lucknow University, M. P. Singh. 

Lucknow, 

April 18, 1978. 
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MICROFOSSILS AND CELL DIVISION IN 
PROTEROZOIC STROMATOLITES FROM 
THE ARAVALLl SUPERGROUP, RAJASTHAN 

BanerjiI has reported the presence of five different 
types of stromatolites, Collenia cohimnaris, C. kusiensiSy 
C. symmetrica, Baicalica prima and M injar la calceolofa 
from the middle part of Matoon Formation of the 
Aravalli Supergroup. Subsequently he has also 
.described Eomycetopsis rohusto'^. The present study 
of the thin sections of prolific stromatolitic horizon 
in the black phosphorite belonging to Matoon Forma¬ 
tion of the Aravalli Supergroup shows the presence 
of microfossils and their cell division. The alternate 
laminar region of the stromatolites shows the presence 
of microscopic biological remains. The material was 
collected from Jhamarkotra, 25 km south-east of 
Udaipur city. The deposit extends to a strike length 
of 16 km with an average width of 15 m of phospho¬ 
rite horizon. Aravalli Supergroup has been dated to 
be older than 1500 million years. Crawford^ consi¬ 
dered that the base of the Aravalli Supergroup could 
not be older than 2500 to 2590 million years. 

The following types of biological remains are found: 
' {a) Spheroidal microfossils, measuring 3-6 /xm in 

size, and occasionally with internal organic 
contents (Figs. 1, 2) and smooth organic wall. 



Figs. 1-8. Slide No. 5736 preserved at the Birbal 
Sahni Institute of Palaeobotany, Lucknow). Figs. 1-5 
and 8, x 2,000; Fig. 6, x 500; Fig. 7, x 1,000. 


The interesting feature of these microspheroids 
is the preservation of various stages of binary 
division. The individuals are preserved as hour¬ 
glass shaped structures in which the division is 
nearly complete (Figs. 3-5). Thirty per cent 
of the cells observed in the population are in 
the process of division. Such divisional patterns 
have also been convincingly documented in the 
Proterozoic fossil records (Licavi and Cloud'^; 
Gloubic and Hofmann?). Often these spheroidal 
cells are found enveloped into a sheath (Fig. 6). 
Inside this sheath the cells are arranged irregu¬ 
larly and loosely (Fig. 7). 

{b) The other microfossils are also spheroidal, 
measuring 8-12 pm. Organic wall shows thicken- 
ing-like structures (Fig. 8). The forms are 
comparable to Huronispora microreticulata 
(Barghoorn and Tyler^), 

In conclusion, it may be stated that the Aravalli 
stromatolites have been built by spheroidal micro¬ 
fossils most probably algal in affinities and these micro¬ 
organisms have been fossilised in the midst of bio¬ 
logical activity. 

Birbal Sahni Institute of P. K. Maituy. 

Palaeobotany, 

Lucknow 226 007, 

April 5, 1978. 
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CERCOSPORA LENSJI SP. NOV.: A NEW 
SPECIES OF CERCOSPORA ON LENTIL 

Lentil is an important pulse crop of Madhya Pradesh. 
This year (1977-78) several diseases have appeared in 
epidemic form d.’.e to untimely rains at frequent inter¬ 
vals. A close examination of diseased leaves revealed 
the presence of water-soaked central and marginal 
spots which later increase in size with sparse amplii- 
genous fungal growth. When such leaves are placed 
in moist chamber, abundant fungal growth appeared 
on these spots within 24 hours. Microscopic exami¬ 
nation of such spots revealed the presence of a species 
of Cercospora. Species delimitation of Cercospova is 
largely and primarily based on hoslL So far no 
species of Cercospora are reported on Lens esculenta 



Letters to the Editor 


775 


Vol. 47, No. 20 ■{ 

Oct. 20, 1978 J 

from India or elsewhere, Hence it is described here 
as a new species. 

Cercospora lensii sp. nov. (Fig. 1) 

Maculae amphigeni, 0*5-1 mm in diam.; stroma 
pallide brunnea partim cmersum, 30 x 15/^; conidio- 
phora olivaceo-brunnea apicibus pallidioribus, septata, 
simplicia vel geniculata, 2-20 fasciculata, 60-270 x 
4*2-5*8; conidia hyalina, acicularia, ad basin Irun- 
cata, cicatrice emenente ad basin truncatum, indistincte 
2-20 septata, 20-180 x 4*0-5*5 a; nonnunquam 
285 p, longa. 




Fjg, 1. Cercospora lensii sp. nov. Conidiophorcs 
and conidia. 

In follis vivis Lens esculenta Moench. (Leguminosae), 
Barela, Jabalpur, M.P,, India, 6. ii. 1978, leg. R. P. 
Mishra. 

Typus positus in Herb. PP., AUJ, No. 132. 

Leaf-spots amphigenous 0*5-1 mm. in diam; stroma 
pale to light brown, partly immersed, 30-15/x; 
conidiophores olivaceous-brown with paler towards 
the apex, septate, simple to geniculate, prominent 
scar present at the point of attachment with conidia, 
2-20 fascicles, 60-270 X 4*2-5 *8 p; conidia hyaline, 
acicular, base truncate, prominent scar present at the 
base, 2-20. indistinctly septate, 20-180 x 4 - 5 * 5 / 1 .; 
sometimes 285 p long. 

On living leaves of Lens esculenta Moench; Barela, 
Jabalpur, M.P., India, 6. ii. 1978, leg. R. P. Mishra. 

The type specimen has been deposited in the 
Herbarium Department of Plant Pathology, J.N. 
Agricultural University, Jabalpur, HPP, AUJ, 
No. 132. 


Department of Plant Pathology, N. D. Sharma. 
J.N. Agricultural University, R. P. Mishra. 

Jabalpur 482 004, M.P., A. C. Jain. 

March 7, 1978. 
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SHOOT FORMATION IN STEM AND ROOT 
CALLUS OF CITRUS AURANTIFOLIA 
(CHRISTM) SWINGLE GROWN IN CULTURES 

Citrus tissues have been reproduced through the 
leproductive organs like fertilized and unfertilized 
ovaryL 2 ^ and somatic callus tissues of leaf and stem 
segments^j-^. There are very few plants {viz., Solanum 
lycopersicum^, Atropa belladona'^ and Hieraciiim fioren- 
tiunf) that produce shoot bud from root callus tissues. 
So far there are no reports of shoot bud and shoot 
formation from stem and root callus of Citrus auranti- 
folia. The present paper deals with shoot formation 
in shoot and root callus tissues. 

Callus tissues were raised from stem and root 
explants (1 cm long) of C. aurantifolia on modified 
MS mediunrl The cultural conditions were also 
similar to C. paradisi cultures. Tissues were grown 
and maintained for 6 months in dark growth chambers 
at 28“ ± 2“ C temperature. Various concentrations 
of kinetin, alpha-naphthalene acetic acid (NAA), 
6 -benzylaminopurine (BAP), 2,4-dichlorophenoxy 
acetic acid (2,4-D) and Malt extract (ME) were in¬ 
corporated separately or in combinations in the 
medium before autoclaving. The cultures were grown 
under 3,000 lux fluorescent light for 16 hr a day at 
30 ± 2“ C. 

Callus initiation from stem and root segments were 
observed on modified MS medium within 4-5 days. 
Callus grew well on MS medium supplemented .with 
NAA (0*5 ppm), kinetin (0*25 ppm) and 2,4-D 
(0*25 ppm). The dark grown root callus tissues were 
soft, fragile, and creamish while, while the stem callus 
were hard, compact, glandular and pale yellow. The 
maximal wet weight (3*8 g) was obtained after 4 weeks 
of growth on medium containing NAA, 2,4-D and 
kinetin each in 0*25 ppm. The higher kinetin con¬ 
centrations (1*0 to 5 ppm) affected the growth and 
tissues turned compact, hard, globular and glandular 
(Fig. 1). 

Shoot bud initiation was observed after 6 
weeks growth and well developed shoots were 
observed after 6-8 weeks growth on BAP (0*5 ppm) 
supplemented medium with (0-05-0* 1 ppm) or without 
NAA. Intensity of light above 3,000 lux had a 
marked effect on growth and organogenesis. The 
maximum number of shoot buds 10-12 were obtained 
in stem callus tissues (Fig. 2). The shoot buds were 
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formed in the bunches on the surface of the callus 
tissues. The differentiated shoots possess well 
developed leaves but shoot length was short. The 
number of shoots was very low (1~2) in the root callus 
but the length of shoots were about 4-6 cm (Fig. 3). 

No shoot bud initiation was observed when direct 
root segments placed on the differentiation medium. 
Among the other cytokinins, kinetin and adenine 
sulphate were ineffective to induce shoot bud forma¬ 
tion. The development of shoot bud was greatly 
enhanced when medium was added with ME (500 ppm). 
The effect of the 2,4-D on organogenesis was inhibi¬ 
tory. The roots were formed in stem and root callus 
on medium containing NAA or indole acetic acid 
(lAA) (1-0 ppm) and kinetin (0*1 ppm) (Fig. 4). 



Figs. 1—4. Formation of compact, globular and 
glandular callus of C. aurantifolia on modified MS 
medium with 1-0 ppm Kn. Fig. 2. Shoot formation 
stem callus after 6 weeks growth on MS medium 
supplemented with 0-5 ppm BAP and 0-1 ppm auxin. 
F g. 3. Elongated shoot formed from root callus 
after 8 weeks growth. Fig. 4. Callus showing 
rooting in 3 weeks growth on MS medium with 1*0 
ppm auxin. 

It is, therefore, concluded that light, cytokinin and 
auxin affect markedly the growth and organogenesis 
in callus tissues Citrus aurantifolia. 

Department of Botany, R. Raj Bhansali. 

University of Jodhpur, H. C. Arya. 

Jodhpur, March 9, 1978. 
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EFFECT OF POTASH ON PROTEIN AND 
VARIOUS AMINOACID CONTENTS IN CHILLI 

LEAVES INFECTED WITH XANTHOMOr>lAS 
VESICATORIA (DOIDGE) DOWSON 

Increased supply of potassium has been reported to 
reduce the intensity of bacterial leaf spot disease 
caused by Xanthomonas vesicatoria in chilli crop3. 
In the present study, the role of nitrogen compounds 
in the chilli leaves supplied with high levels of potash 
has been studied. 

Materials and Methods 

Chilli (variety K-1) was transplanted in pots with 
five levels of potassium, viz., 0 K, 30 K, 60 K, 90 K, 
120 K kg/ha. Inoculation was done with the bacterial 
suspension {ca 10”^ cells/ml) of X. vesicatoria, when the 
plants were 35 days old. Inoculated pots were kept 
under humid condition for the disease development. 
Each treatment was replicated four times and suitable 
controls were also maintained. After 10 days, when 
the plants developed good leaf spot symptoms, the 
protein and free aminoacids in the leaves were esti¬ 
mated. Protein was estimated by microkjeldhal 
method and expressed in gm %. Aminoacids were 
estimated by dimensional chromatography and the 
results are expressed /ig/g. 

Results and Discussion 

Table I reveals that under low potash levels, 
there is a fall in protein content. When the potash 
level is increased, an increase in protein content 
is observed. Ambergeri reported that main 
consequences of potash deficiency is the accumulation 
of free aminoacids and a block in protein synthesis. 

Due to X. vesicatoria infection, the protein content 
decreases at almost all levels of potash. A break¬ 
down of proteins in the chilli leaves due to bacterial 
infection is a possibility. The bacterium may per¬ 
haps utilise the host proteins for its own multipli¬ 
cation. 

Under potassium deficient conditions, the free amino¬ 
acids accumulate in leaves which may be due to inten- 
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Table I 

Effect of potash on protein and aminoacids of chilli leaves infected with Xanfhomonas vesicatoria 


Potash levels in g/pot 


Aminoacids 
(]ttg/g leaf) 

Control 

0-30K 

0-60K 

0-90K 

1*20 K 



H 

I 

H 

I 

H 

I 

H 

I 

H 

I 

Protein (g%) 

15 

12 

17 

15 

24 

20 

24 

19 

18 

20 

Asp 

3515 

tr 

tr 

tr 

1343 

782 

104 

221 

292 

937 

Alanine 

5910 

1137 

2237 

1546 

2072 

3692 

2210 

2453 

1705 

1845 

Asparagine 



— 

152 

1040 

1210 





Cystine 

Cysteine 

1 1040 

1040 

tr 

tr 

tr 

260 

242 

875 

260 

1457 

Glutamic acid 

2380 

1040 

1785 

810 

1190 

647 

986 

757 

297 

715 

Glycine 

3015 

197 

1790 

1452 

tr 

892 

292 

1040 

495 

1270 

Glutamine 

S15 

1460 

1955 

2006 

602 

740 

408 

675 

307 

710 

Leucine 

445 

tr 




250 

425 

102 

320 


Methionine 

1652 

tr 

925 

212 

1065 

847 

2376 

2312 

1735 

1715 

Threonine 

781 

781 

1040 

1652 

562 

tr 


756 


832 

Serine 

525 

tr 

320 

405 

462 

540 


632 


512 

Valine 

832 


tr 


tr 

7207 

1040 


1042 


Proline 





110 


tr 

20460 


40000 

Phenyl alanine 


tr 

tr 





953 


1022 

Tyrosine 








47 


108 

Total . 

. 20925 

5667 

10069 

8250 

8470 

17087 

8107 

31292 

6471 

51143 

H : Healthy. 

I: Infected 

. tr: 

T race. 









sive hydrolysis of protein or decreased synthesis of 
the same, Aminoacids are important in the plant' 
disease resistance mechanism^. Potassium deficient 
plants usually accumulate more soluble nitrogen com¬ 
pounds (in particular aminoacids) and a fall inproteins^. 
Here, aminoacids like, alanine, glutamic agid, glycine, 
leucine and serine are found to accumulate under 
potash deficient conditions, and the opposite is true 
when the potash level is increased. 

Bacterial inoculation in general has resulted in the 
accumulation of free aminoacids (Table 1), Padma-* 
nabhan et al.^ have reported that, Xanthomonas citri 
infection resulted in the accumulation of amino¬ 
acids. Increased aromatic aminoacids like tyrosine 
and tryptophan may be due to the blockage in the 


synthesis of total phenolics. Increased levels of potash 
application have decreased the total phenolics in chilli 
leaves due to X. vesicatoria infection^. 

Some aminoacids like alanine, glycine and glutamic 
acid may support the good growth of the bacterium 
X. vesicatoria. When the potash level is increased, 
the level of these aminoacids decreases which may 
not be adequate for the bacterial consumption. 
Alanine; glycine and glutamic acid supported good 
growth of X. malvacearum, X. sesami and X. ricinella 
while serine gave very little or no growth^. It is seen 
under high potash levels, a huge accumulation of 
serine, cystine and cysteine takes place due to bacterial 
infection (Table 1). Presence of serine is found to 
give resistance to cotton plants against X. malvacearimv. 
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Hence, low levels of alanine, glycine, glutamic acid 
and accumulation of tyrosine, phenyl alanine (Aromatic 
aminoacids), proline, cystine, cysteine and serine at 
higher potash levels enhance the resistance of chilli 
leaves to Xanthomonas vesicatoria^ 

Agricultural College R. Mohan. 

and Research Inst., N, Mohamed Mostaq Ahmed. 
Madurai 625 104, V. Thenammai. 

March 9, 1978. Sabltha Doratswamy. 
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PHOMOPSIS ROT DISEASE OF GRAPE 

During the visit of grape garden of a cultivator at 
Hyderabad (A.P.), the authors came across the pycnidial 
fungus growing on grape berries. The incidence of 
the disease in the garden was significantly high parti¬ 
cularly on Anab-c-shahi cultivar and fruit drop was 
enormous. The characteristic ymptoms of the disease 
(Fig. 1) is the formation of water soaked lesions on 




Fig. 1. Grape berries covered with pycnidia of 
Pliomopsis viticola Sacc. 

the berries which bear a large number of black dot¬ 
like pycnidia. Pycnidia initially immersed, becoming 
erumpent, dark globose to irregular up to 200-350 
diameter, with protruding ostioles; pycnidial wall 
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multicellular, conidiophores (phialides) hyaline, 
filiform, arising from innermost layer of cells lining 
the cavity. A-conidia hyaline, unicellular, fusoid to 
ellipsoidal, 2-guttuIate, rarely 3, measuring 8-10 X 
2*5-3 pm. E-conidia very few, hyaline, elongated, 
filiform, curved, blunt at the base, aseptate, eguttulate, 
measuring 20-30 X l-l-Sii^m. Both types of spores 
are exuded from the pycnidium in a thick, water- 
soluble matrix. The host epidermis surrounding 
the erumpent black pycnidia becomes darkened. 

In culture, the fungus forms a whitish mat of creep¬ 
ing hyphae on the agar surface with little or no aerial 
mycelium and later turns as smoky-gray. Pycnidin 
are formed on tenth day; they are sometimes scattered 
singly over the surface but more generally coalesced 
to form large, black multiostiolale bodies. 

Pathogenicity tests were conducted with the pure 
cultures of the fungus by applying the culture on 
healthy grape berries with or without wounds. The 
infection started early in the wounded tissue though 
ultimately there was no diiTerence in wounded or un¬ 
wounded ones. Typical lesions of tho disease were 
observed on the seventh day which gradually increased 
in size. Reisolations from the diseased tissues yielded 
the same fungus. 

The fungus has been identified as Phoniopsis viticola 
Sacc. Hcwitti reported in California (U.S.A.j that 
the fungus responsible for Phoniopsis rot and dead- 
arm of grape is the same and the fungus grows from 
the stems into the grape and causes rotting. How¬ 
ever, Phoniopsis rot disease has not been reported on 
grape so far from India. 

The culture and the specimen have been deposited 
in tne P.IC.V. Plant Pathology Herbarium by PK.V 
PP 103 number. 

Department of Plant Pathology, 

Post-Graduate institute, 

Punjabrao Krishi Vidyapcclh, 

Akola (Maharashtra State), 

March 16, 1978. 
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1974, p. 868. 


RARE AXILLARY BRANCHING JN 
PHOENIX SYLVESTRIS (L.) 

The genus Phoenix consists of a few unbranched 
species, and others with sucker formation (Tonrlinsorr*). 
The present contribution deals with a wild date- 
palm, Phoenix sylvestris (L ) Roxb., with its 
abnormal axillary branching with bulbils, and the 
sucker shoots. 

The particular wild date-palm, Phoenix sylvestris, 
was located by the authors during their field study. 


N. Gopalkrishna, 
N. N. Khune. 

B. B. BuoMiir. 
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Tliis palm is about 2 metres tall with crown of pinnate 
leaves^ and the stem bears about 7 abnormal axillary 
branches at different levels bearing bulbils and 10 
radiating sucker shoots at the ground level affording 
a characteristic ‘‘bushy” habit (Fig. ]).. Of the 
rare axillary branches, the uppermost being 2 feet 
below the crown, the next in order I foot below and 
the rest at different levels. 



Fig. 1. Plant showing abnormal axillary branching 
on the main stem with crown of pinnate leaves, sucker 
shoots and bulbils. 

(MS, main stem; AB, Abnormal axillary branches; 
PL, pinnate leaves; SS, sucker; BB, Bulbil.) 

Discussion 

The presence of abnormal axillary branching can 
be correlated to the view of Davist regarding Borassus, 
where branches appeared when the main stem was 
about 5 feet tall, in his view, the development of 
branches at different levels was induced due to the 
destruction of the apex. But in the recorded species, 
Phoenix sylvestris, axillary branches at different levels 
characterise the existence of the apical bud of the 
main stem with crown of leaves. The explanation 
of Padmanabham has' evinced that axillary shoots 


survive beyond the stage of a few adult leaves but 
ultimately dry up. But in the recorded specimen, 
the axillary branches are found to survive with hard 
and fast distinction of crown of leaves, persistent 
leaf bases and a number of adventitious roots. The 
axillary meristem in Phoenix develops regularly in 
association with almost every leaf in the adult palm. 
After initiation, the axillary apices appear to remain 
quiescent until the time of flowering when stimulus 
reaches them (Padmanabhan'^j. The further develop- 
m:nt of axillary meristem into shoots may be due 
to external or internal unknown stimuli (Davis-). 
This commitment of rare, axillary branching as to 
its real cause deserves further study. 

The term bulbil is applied here to designate a 
condensed leafy shoot. Such bulbils have been already 
recorded in P. loureirii (Padmanabhan^). A 
number of bulbils were crowned at the rare axillary 
branches and on the suckers too in P. srlvesrris. 
showing transition from simple to pinnate leaves. 
The number of leaves in a bulbil varied from 5-15. 

It was observed that the first formed leaves had a few' 
number of leaflets. 

Suckers —the lateral branches at the ground level 
wore already recorded in P. loureirii and P. farinifeni 
(PadmanabhaiT*). These structures were recorded 
in P. sylvestris too and curiously enough they, 
numbering about 10, radiate the base of the main 
stem. The suckers in their turn develop a number 
of bulbils and adventitious roots from the persistent 
leaf bases. It is noteworthy to observe the frequent 
occurrence of secondary suckers from the primaiy 
suckers making a clustered appearance of shoots at 
the base of the main stem. 

The authors are grateful to Dr. D. Padmanabhan, 
Reader, School of Biological Sciences, Madurai Uni¬ 
versity, Madurai, for discussion and encouragement. 
We also express our thanks to the Management and 
the Principal, V.H.N.S.N. College, for facilities and 
encouragement. 

Department of Botany, C. Chandrasekaran. 

V.H.N.S.N. College, V. Thangarathinam. 

Virudhunagar 2, D. Kasinathan. 

Tamil Nadu, March 17, 1978. 

1. Davis, T. A., Principes, 1969, 13, 47. 

2 ^ _^ “ Usual and unsual branching in palms, ” 

Glimpses in Plant Research Vikas Publishing 

Co., New Delhi, 1973, 1, 160. 

3 Tomlinson, P. B., Anatomy of the Monocoty¬ 
ledons. It. Palmae. Oxford University Press, 

London, 1961. 

4. Padmanabhan, D.. Principes, 1976, 20, 91. 
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CARBOHYDRATE, PROTEIN, PHENOLS AND 
ENZYAIES (PPO, PRO & JAA OXIDASE) IN 
GALL AND NORMAL TISSUES OF 
ACHYRANTHES ASPERA L. 

{n'CREased carbohydrate, phenols (total phenols and 
n-dihydroxy phenols), PPO and PRO activities were 
registered with decreased protein and lAA-oxidase 
activities. Increased phenols (inhibitors/protectors) and 
decreased lAA oxidase contribute in the gall forma¬ 
tion. 

Achyranthes aspem L., an important medicinal plant, 
is severely affected by hypodermous leaf gall induced 
by whitefly {Bemisia tabacci Gennadius; Homoptera: 
Aleyrodidae)L Galls are more or less circular, fleshy, 
granular and red or pinkish patches of solid paren¬ 
chyma {1-5 mm dia.). Plant galls and their meta¬ 
bolism have been studied^'^. Hyperauxinity and 
hvperphenolicity associated with low lAA-oxidase 
and PPO activities have been recorded in Zizyphits 


centrifuge (PR-6). The supernatant was used for 
determination of sugar by anthronc method and 
protein by FolinN rcagent^L The same supernatant 
(kept at 0° C) was used for enzyme activity. 

Peroxidase (PRO) activity was determined by the 
method given in Worthington Enzyme MamiaP-. 
The rate of decomposition of H 2 O 2 by the enzyme 
with o-dianisidine as hydrogen donor was determined 
at 460 nm. Poly Phenol Oxidase (PPO) activity was 
measured at 420 nm using method of Pouting and 
Joslyni^. lAA'OXidase activity was measured by the 
method of Shrivastava and vaii-Huyslcei-^. The acti¬ 
vity of PRO and PPO is presented as A absorbance/ 
min/100 mg fresh weight of tissues and in case of 
lAA-oxidase as lAA destroyed/lOO mg fresh weight 
of tissues/hr. 

The results obtained with total carbohydrate, pro¬ 
tein, total phenols and o-dihydroxy phenols are pre- 
sentfcd in Table 1. Total sugar contents increased 


Table I 


Results obtahied with healthy ami gall leaf tissues in young and old stage. Average of three replicates 


in nigig fresh weight 


SI. 

No. Tissues 

Total sugar 

Protein 

Total phenols 

0 -dihydroxy phenols 

1. Young healthy 

3*5i0*05 

I0*2i0*02 

10*5±0*02 

7*.3;-L0-04 

2, Young gall 

4-8.T.0-02 

5*7;±0*04 

16*8d-0*l 

l()-4:J 0*02 

3. Old healthy 

5*0-:0*06 

7*7±0*02 

8*3:J 0*04 

6-1 1 ()'()2 

4. Old gall 

9*0.-t0*l 

4*4±0*05 

i 

15-1T0-O8 

9-7 :i()-03 


gallA Ficus mysorensis gall^ and other plants". Phenols, 
coumarins, manganese salts and plant acids can alter 
the activities of peroxidase and lAA oxidase®. Mono¬ 
phenols acted as cofactor of lAA oxidase, while o- 
and ^-dihydroxy phenols and polyphenols as JAA- 
oxidase inhibitors®. The molecular size of these 
naturally occurring phenolic lAA-oxidase inhibitors 
ranged from free low molecular weight compounds 
such as chlorogenic; ferulic and protocatechuic acid 
10 the high molecular weight auxin protectorsi®. In 
the present communication we report the biochemical 
changes in leaf and gall tissues of A. aspera L. 

Healthy and diseased, young (3 *0-3-5 cm) and old 
(9• 0-10*0 cm) leaves of equal size were collected from 
the plants growing near the botany department. The 
leaves wore carefully washed in running tap water 
and dried in four layers of filter paper. Leaf and gall 
tissues of similar size (1-2 mm and 4-5 mm, 300 mg 
each), carefully removed by scalpel, were homogenised 
in chilled phosphate buffer (10ml, pH 6*1). Homo¬ 
genate was centrifuged (5000 rpm) in a refrigerated 


in gall tissues while protein contents decreased, irres¬ 
pective of the age (maturation) of the tissues. In¬ 
creased total phenols and 6>-dihydroxy phenols con¬ 
tents were registered in gall tissues. Maximal yield 
of phenols was recorded in young gall tissues. 

The results obtained. with PPO, PRO and lAA- 
oxidase activities are presented in Table 11. Increased 
activities of PPO and PRO were recorded in gall 
tissues, and maximal in old gall tissues. Activities 
of PPO were decreased during maturation in healthy 
leaves while activities of PRO in creased. Significant 
changes were recorded in lAA oxidase activity and 
activities of this enzyme reduced to half in -young gall 
tissues but decreased with the age of healthy leaf. 
It is evident from the results that during gall forma¬ 
tion changes in sugars, protein, phenol contents and 
related enzymes take place. There is a direct correla¬ 
tion in the increased phenols (total and £>-dihydroxy) 
and decreased lAA-oxidase activities The increased 
PPO activities could be attributed to increased phenols 
in the tissues. Inhibition of lAA-oxidase activity by 



VoL 47. No. 201 
Oct 20 , 1978 J 


Letters to the Editor 


781 


Table II 

Activities of PPO, PRO ami lAA o.xidase, average of three replicates 


SL 


PPO PRO 

lAA-oxidase— 

No. 

Tissues 

A absor./min/lOO mg f.w. 

lAA destroyed pg, 
100 mg f.w. 


1 . 

Young healthy 

166-6 JJ 

160-011 

143-0-2 


Young gall 

175-5. L2 

183-011 

76-0_l 

3. 

Old healthy 

150-0.LI 

167-011 

110-0-3 

4. 

Old gall 

185-012 

185-012 

83-0-2 


phenolic inhibitors or prolcclors leads to hyperauxi- 
nily in the tissues and results in gall lormation. 
Similar results have also been reported from our labo¬ 
ratory in Zizyphus gall I issues- Sesanuun phyllocly" 
and in other plant tumors's^^". 

.Department of Botany, N. S. Shhkhawat- 

University of Jodhpur, K. G. Ramawat. 

Jodhpur 342 001, India, H. C. Arya. 

March 20, 1978. 
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JN VITRO PRODUCTION OF HONEY-DEW IN 
CLAVICEPS FUSIFORMIS LOV. 

Ear-heads of pearl millet (Pennisetum typhoides 
S & H) produce enoimous pink to brown coloured 
exudation of ' honey-dew oozing out between the 
glumes when attacked by ergot disease, caused by 
Claviceps fusiform is LovL The honey-dew of Clavi- 
ceps spp. is a unique substrate for various insects and 
ants and helps in spreading the disease from infected 
earheads to healthy and disease-free florets-. Mower 
and Hancock^ while studying the mechanism of honey- 
dew formation by Claviceps spp. observed that bio¬ 
chemical and biophysical relationships of sugar move¬ 
ment in ergot-infected plants lead to the formation 
of honey-dew. The host’s sucrose is converted to 
fungal honey-dew through ‘sucrose sink’ with increased 
translocation in the direction of the parasite. 

During the studies on the ergot fungus in cultures, 
the tn vitro production of honey-dew was observed. 
Pure cultures of the fungus were raised in 100 ml 
‘ Erlenmeyer ’ flasks containing 35 mi of solid 
Murashige and Skoog (MS) medium-^, using ripe 
sclerotia of the fungus. The sclerotia were surface 
sterilized with 0-01“; HgCU solution before 
putting them on the surface of MS medium. The 
flasks were incubated at 26 — 2® C for 30 days. The 
cultures were purified by picking up hyphal tips 
manually^. One of the mono-conidial cultures so 
raised was multiplied after 25 to 30 days. The fungus 
was then maintained on modified calcium nitrate 
agar (CNM) mediunY. Calcium nitrate, 2*0 g/1 
dihydrogen potassium phosphate, 2*50 g/l; magne¬ 
sium sulphate, 1*25 g/l; maltose 2% and peptone 
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1*20 g/1 were the modifications to CNM medium. 
This medium resulted in luxuriant growth and heavy 
sporulation as compared to original one. 

The saprophytic production of honey-dew secre¬ 
tions in the flasks was observed after 20 days of fungal 
growth. Initially one to two small colourless drop¬ 
lets were observed which Increased in number (4 to 6 ) 
with the age, and started floating over thick mycelial 
mat. Colourless droplets turned pink to dark brown 
in colour after 25 days {Fig. 1). These secretions 



Fig. 1. Showing the droplets of ‘honey-dew’ 
oozing out from the fungus culture. 

were found to contain a large number of conidia 
which germinated readily in water, producing germ 
tubes. Honey-dew obtained from the cultures also 
proved pathogenic and produced disease symptoms 
on HB-4 (new) variety when inoculated artificially-. 
In view of the above findings it is now apparent that 
honey-dew production is not only the consequence 
of parasitism but can also be formed saprophytically 
without any contact with the host tissues. 

Department of Botany, A. Kumar, 

University of Jodhpur, H. C. Arya. 

Jodhpur 342 001, 

March 25, 1978. 
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RESIDUES OF METHYL PARATHION, 
QUINALPHOS, PHOSALONE AND 
FENITROTHION IN/ON OKRA 

An attempt was made in this investigation to study 
the persistence of the newer and largely used plant 
protection chemicals methyl parathion, quinalphos, 
phosalone and fenitrothion in okra and to determine 
a safe waiting period for the consumption of the 
fruits. The investigation was conducted in okra 
(v.r. Pusa Sawani) during February-May 1977; 
the amounts used were: phosalone 0*70 kg ai/ha, 
quinalphos 0-50 kg ai/ha, methyl parathion 0*50 kg 
ai/ha and fenitrothion 1-00 kg ai/ha per spray. Each 
treatment was replicated thrice in a randoniised block 
design. The crop was sprayed four times with a high 
volume knap-sack sprayer at 1000 litres/ha, commencing 
from the time of flowering at 15 days interval. There 
was 1*2 cm rainfall during February 1977 and after 
that there was clear sunny weather during the spraying 
and sampling periods. Composite fruit samples 
were collected at 1 hour and 1, 3, 5, 7 and 10 days 
after the last spray and analysed for the insecticide 
residues. Methyl parathion, quinalphos and fenitro¬ 
thion residues were analysed by the method of 
Getz and Watts- and phosalone residues by the method 
of Anonh The residues of fenitrothion, methyl 
parathion and quinalphos in the fruits were extracted 
with acetone and the extracts passed through a 
chromatographic column containing a mixture of 
celite, magnesium oxide and charcoal ( 1 : 1 : 1 ) as 
adsorbants. Phosalone residues in fruits were extracted 
with carbon tetrachloride and the extracts analysed 
by solvent partition technique. Half-life values 
(RLso) of all the insecticides were calculated as per the 
method (Hoskins'^. The results are given in 
Table I. 

Table 1 

Residues of methyl parathion, quinalphos, phosalone 
and fenitrothion iiijon okra fruits (ppm) 


Days after 

Methyl 

Quinal¬ 

Phosa¬ 

Fenitro¬ 

application 

Para¬ 

thion 

phos 

lone 

thion 

0 

10-50 

5*50 

7*42 

3*76 

1 

6-72 

3*85 

5*30 

2*51 

3 

4*26 

3*20 

4*26 

1*86 

5 

1*95 

1*50 

2*72 

0*72 

7 

0*60 

ND 

1*30 

0*53 

RL 50 (days) 

1-78 

3*43 

3*00 

2-35 

(days) 

Tolerance level 

6-64 

5*00 

4*40 

5-48 

(EPA, USA) 

1*00 

2 * 00 * 

2-00 

0*75 


* The tolerance level has not yet been fixed by 
EPA (USA). However, a tolerance level of 2-00 ppm 
has been suggested by the manufacturer. 
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The initial deposits of all the insecticides were high 
and these dissipated to lower levels in subsequent days. 
Among the insecticides tried, only methyl parathion 
recorded the highest initial deposit followed sequentially 
by phosalone, quinalphos and fenitrothion but the 
half-life value was highest for quinalphos followed 
by phosalone, fenitrothion and methyl parathion in 
the decreasing order. 

Pesticide Residue Laboratory, K. Rajukkannu. 
Tamil Nadu Agricultural K. Saivaraj. 

University, P. Vasudevan. 

Coimbatore-3, M. Balasubramanian. 

March 27, 1978. 
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AFLATOXIN FORMATION BY ASPERGILLUS 
FLAVUS ON THE GRAINS OF SOME 
COMMON MAIZE CULTlVARS 

Aspergillus flavus Link ex Fries was isolated from 
several maize samples collected from Banswara 
District of Rajasthan during 1975 (Siradhana et al.^). 
This fungus produced aflatoxin Bi on maize 
grains. Krishnamchari et al.^ attributed deaths in 
Banswara and Dungurpur Districts of Rajasthan due 
to aflatoxicosis during 1974. It was thought desirable 
to know if aflatoxin Bi formation varies on diflcrent 
maize cultivars under the same set of environmental 
conditions. 

Fifty gram seeds of Ganga-5, VL-54, Vijay, Ganga 
Safed-2, Shakti and Moti Makka were sterilized in 
100 ml Erlenmeyer conical flasks at 15 lb pressure 
for 20 min. Each flask was inoculated separately 
with 1*5 ml of spore suspension of A. flavus having 
4 X 10^ spores per ml. The flasks were incubated 
at 30 ± 1° C for 20 days. The seeds so incubated 
were ground and sieved through 20 mesh. A sample 
of 25 g of the ground material was weighed and afla¬ 
toxin Bi was extracted as described by de longh et al.^. 
Quantity of aflatoxin Bi was calculated in each g 
of material as dc-scribed by Omprakash and 
Siradhana^. 

Maximum aflatoxin Bi formation was observed 
ou Ganga Safed-2 followed by Vijay, Maharana, 


VL-54 and Ganga-5. On opaque (Shakti composite) 
aflatoxin Bi formation was minimum (Table I). 

Table I 


Formation of aflatoxin Bi by Aspergillus flavus on 
different cultivars of maize incubated at 30 ± 1° C 
for 20 days 


Cultivars 

Aflatoxin Bi in mg/g 
of grains 

Ganga-5 

17-17 

VL-54 

25-07 

Vijay 

35-72 

Ganga Safcd-2 

48-08 

Maharana 

27-82 

Opaque 

15-45 


Humidity plays an important role in the establish¬ 
ment of infection on grains in fields. It was observed 
that there was always more Aspergillus infection 
when the cobs were inoculated during kharif rather 
than during rabi and/or zaid. 

In the areas where high rainfall and high humidity 
prevails after harvest, cultivars which support maxi¬ 
mum formation of aflatoxin Bi should not be recom¬ 
mended for cultivation. Maize materials which do 
not support formation of aflatoxin Bi beyond safe 
limits should be utilized for breeding purposes. 
Enough work has not been done on this line. 

Authors are grateful to Dr. H. N. Mehrotra*, Dean» 
Rajasthan College of Agriculture, Udaipur, for the 
facilities. 

Department of Plant Omprakash. 

Pathology, Babu Singh Siradhana. 

Rajasthan College of 
Agriculture, Udaipur, 

April 1, 1978. 

* Present address: Adviser, Bidhan Chandra 
Krishi Vishwa Vidyalaya, Kalyani (West Bengal). 
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CARBOFURAN AND ALDICARB RESIDUES IN 
GREEN CHILLIES 

Carbofuran (Furadan) and Aldicarb (Temik) are the 
two recently introduced carbamate insecticides which 
are effective by their systemic action in crop plants 
and are increasingly used in Tamil Nadu for a variety 
of crops. The sap feeding pests like thrips, mites, 
aphids, etc., cause severe damage to chillies and the 
application of these insecticides to^ crops as granules 
(soil application) has been proved to be effective. 
Since both the chemicals are highly toxic systemic 
and endometatoxic in nature, their accumulation and 
persistence in edible parts cause much concern in 
health hazard problems and a thorough investigation 
is needed before the recommendation is passed on 
to the farmers. 

An experiment was conducted in chilly (var. K.l) 
with carbofuran and aldicarb application to soil. 
The insecticides were applied as a band at 1*25 kg 
ai/ha at the time of fruit set when the pest incidence 
was high. The application was followed by irriga¬ 
tion. The green chillies were harvested at fortnightly 
intervals till the ripe berries came to harvest and the 
residues of carbofuran and aldicarb assessed. Carbo¬ 
furan residues were extracted by blending with 0-25 N 
HCl and refluxing it for an hour (acid hydrolysis). The 
extracted residues were then partitioned with dichloro- 
methane and after proper clean up, the final determi¬ 
nation was carried out by the method of Gupta and 
Dewan^. Aldicarb residues were extracted with 
chloroform and acetonitrile mixture. The residues 
after proper clean up, were determined by the method 
described by Johnson and Stansburg^. The recovery 
of carbofuran and aldicarb in both green and ripe 
chillies were 81% and 90% respectively. 

Table I 

Residues in ppm 


Days after treatment 



15 

30 

45 

60 

Tole¬ 

rance 

level 

Carbo¬ 

furan 

2-80 

0-65 

0*28 

ND 

0-20 

Aldicarb 

1-66 

0-89 

0*36 

0-09 

0-20 


It was observed that both carbofuran and aldicarb 
were highly effective against thrips and jassids, and 
the crop was almost free from all the pests in 8 days. 
The faster translocation and higher accumulation of 
both the insecticides, as evidenced from their content 
in chillies, would have been the reason for such an 
effective control of pests. However the accumulation 
of both the insecticides was so high that the green 
chillies harvested up to 45 days of application became 


unfit for consumption. The residue levels in green 1 
chillies was not safe since the contents exceeded the 1 
tolerance level of 0-2 ppm for both the insecticides 1 ; 
fixed by the Environmental Protection Agency (USAJ ^ 
for most crops. However, the residues dissipated 1 
to very low levels or non-detectable levels after 60 days. 
Thus it could be concluded that although both carbo¬ 
furan and aldicarb provided an effective control of 
sucking p-.sts in chillies, their accumulation and persis¬ 
tence in green chillies posed a residue hazard. How¬ 
ever, the fully ripe berries harvested after 60 days 
were well below the tolerance limits. 

Pesticide Residue Laboratory, K. RaJukkannu, 

Tamil Nadu Agricultural K. Saivaraj. 

University, P. Vasudevan. 

Coimbatore 3, M. Balasubramaniats'. 

March 27, 1978. | 
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RESPONSE OFCOWPEA [VIGNA UNGUICULATA 
(L.) WALP.] TO RHlZOBWM-yk. MYCORRHIZA 
DUAL INOCULATION 

Several workers have recorded the occurrence of endo- 
trophic mycorrhizae of vesicular arbuscular (VA) type 
on a variety of plants including agricultural crop plants. 
In India, Godse et al.^ observed the invariable occur¬ 
rence of VA mycorrhizae in several standing crops, 
including a number of leguminous crops, in red sandy 
soils of Bangalore. Occurrence of VA mycorrhiza 
in nodulated leguminous crops is a typical example 
of double symbiosis involving a bacterium that fixes 
nigrogen in symbiotic association with root nodules 
and makes it available to host legume, and a fungus 
that forms a mycorrhizal association with the roots 
and improves the nutrition, especially phosphorus, 
of the host plant. Thus, the leguminous crop plants 
stand to derive double benefit from such dual sym¬ 
biosis. It has been demonstrated that the yield of 
nodulated soybean increased after inoculation with the 
mycorrhizal fungus Endogone mosseae^. Similarly, 
Daft and El-Giahmit obtained increased nodulation, 
plant growth and nitrogen fixation in peanut with 
double inoculation with Glomus mosseae and RJiizo 
bium. A preliminary study, on the response of cow- 
pea [Vigna unguiculata (L.) Walp.] to combined inocu¬ 
lation with Rhizobium and VA mycorrhiza was under¬ 
taken. 



Vol. 47, No. 20] 
Oct. 20, 197S J 


Letters to the Editor 


785 


Cowpea variety C-152 was raised in 32 cm pots 
containing red sandy loam soil of pH 5*8. All the 
pots received basal dose of phosphorus as superphos¬ 
phate and potash as potassium sulphate at 20 kg each/ 
ha. Cowpea seeds treated with UAS composite cul¬ 
ture of Rhizobiiim were sown at the rate of seven seeds 
per pot. Half the replicates were inoculated simul¬ 
taneously with a mixture of yellow vacuolate and white 
reticulate type Endogone spores obtained from the 
rhizosphere of maize by the wet sieving and decanta¬ 
tion technique^. A mixture of 30 such spores was 
added to each of these pots by placing them as close 
to the seed as possible. The other half of the repli¬ 
cate was left uninoculated with the mycorrhizal spores. 
Appropriate controls, receiving mycorrhiza alone or 
Rhizobium alone, and neither mycorrhiza nor Rhizo- 
brum were maintained. 

After fifteen days of establishment, the plants were 
thinned out retaining only three healthy plants per 
pot. The plants were carefully removed when most 
of them were at initial flowering stage of growth and 
washed free of adhering soil. Nodule number and dry 
weight, shoot dry weight and root length were recorded. 
Root samples were stained with tryphan blue and the 
per cent mycorrhizal infection was calculated**. 

The data are presented in Table I. Plants with 
combined inoculation of the mhcorrhizal spores and 


Table I 

Growth response of cowpea to the mycorrhizal and 
Rhizobium inoculation in unsterile soil 


Inoculation 

treatment 

Shoot 

dry 

weight/ 

plant* 

(g) 

Root 

dry 

weight/ 
plant * 

(g) 

Root 

length 

(cm) 

Nodule 

number/ 

plant* 

Rhizobium 

5-70 

2-22 

48-75 

47-75 

Rhizobium + 
Mycorrhiza 

19-11 

4-06 

65-00 

110-00 

Mycorrhiza 

10-27 

2-45 

50-75 

56-25 

Control (neither 
Rhizobium 
nor mycor¬ 
rhiza) 

5-14 

1-81 

33-75 

13-50 

CD. atP =0-01 

1-75 

N.S. 

23-43 

88-40 


* Average of four replications. 


Rhizobium recorded significantly more dry weight of 
shoots, as compared to the plants inoculated with 


Rhizobium only. Though considerable increases in 
root length, and number of nodules and dry weight 
were also noted with combined inoculation, the increases 
were not statistically significant over the Rhizobium 
inoculation alone. The plants inoculated with only 
mycorrhizal fungus showed significant increase in the 
shoot dry weight but not in the nodule number or root 
length. Since the experiment was carried out in non- 
sterile soil, natural nodulation and mycorrhizal infec¬ 
tion were seen However, plants which received 
Rhizobium seed inoculation showed more number of 
nodules compared to the uninoculated control plants. 
Likewise, the plants inoculated with VA mycorrhiza 
only also showed increased number of nodules com¬ 
pared to the control plants. The per cent mycorrhizal 
infection ranged from 67 to 71 in plants receiving the 
fungus alone and the fungus plus Rhizobium. In the 
uninoculated control plants and the plants receiving 
only Rhizobium, the mycorrhizal infection ranged 
from 23-26 %. 

The results of the present study indicated that inocu¬ 
lation of cowpea with VA mycorrhiza increased nodula¬ 
tion and the root and shoot development, not only 
in plants inoculated with Rhizobium, but also in the 
naturally nodulated plants. It is a well established 
fact that with application of phosphorus, nodulation 
and nitrogen fixation in leguminous crop plant 
increases^, and VA mycorrhizal infection leads to 
increased phosphorus uptake^. Increased root and 
shoot development and nodulation in plants inoculated 
with the mycorrhizal fungus noted in this study were 
presumably due to increased phosphorus uptake. 


Department of Agricultural 
Microbiology, 

University of Agricultural 
Sciences, 

Bangalore 560 065, India, 
April 12, 1978. 


D. B. Goose. 

SuHAs P. Wani. 
R. B. Paxil. 

D. J. Bagyaraj. 
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GAMETOPHYTES IN HOPPEA DICHOTOMA 
WILLD, 

Although Gentianaceae have received the attention 
of several embryologists in the past (Stolt^i, Guerin®, 
SchnarP, Sritxivasan^«, Cretei-3, Areka]5, Maheswari 
Devi""®, Vijayaraghavani2), information on the sub- 
tribe Erythraeinae remained meagre. Hoppea Willd., 
a genus endemic to the Indian subcontinent, is incom¬ 
pletely known. Arekal^ studied the post-fertilization 
embryology of H. dichotoma Willd. To complete the 
data on this species, a detailed study of its pre-ferti¬ 
lization embryology is presented. 

Hoppea dichotoma is a tiny much-branched herb 
with pale yellow flowers in 2-3-chotomous cymes. 
Flowers are tetramerous, hypogynous, bisexual and 
zygomorphic with one perfect stamen. Material was 
collected from the National Park, Bannerghatta, 
Bangalore District, Flower buds were fixed in acetic 
alcohol and dehydrated and embedded from n-butanol 
series. Paraffin sections were cut at 8-12 pm thickness 
and stained in Heidenhain’s haematoxylin and counter- 
stained in erythrosin. 

Flowers are protandrous. Anthers are tetra- 
sporangiate. Development of the microsporangium 
commences with the differentiation of a hypodermal 
plate of four to five archesporial cells in each of the 
four prominences of a young anther (Fig. 1). The 
archesporial cells are characterised by their dense 
cytoplasm and prominent nuclei. The cells of the 
archesporial layer divide periclinally to produce an 
outer primary parietal layer and an inner primary 
sporogenous layer (Fig. 1). The primary sporogenous 
layer gives rise to pollen mother cells which are recog¬ 
nisable by their polygonal shape, dense cytoplasm and 
large nuclei. These cells extend in five to six vertical 
rows in each loculus and are disposed in an irregular 
arc as seen in transection of the anther (Fig. 3). 

The primary parietal layer divides periclinally (Fig. 2). 
Of the two layers thus formed, the inner contributes 
to the tapetum on the distal face of the sporogenous 
tissue. The outer parietal layer by one more periclinal 
division cuts off an outer subepidermal fibrillar endo- 
thecium and an ephemeral middle layer (Figs. 3, 4 and 
9). Tapetum bordering the proximal face of the sporo¬ 
genous tissue is differentiated from among the cells 
of the ground tissue near the connective. The cells 
of the glandular tapetum protrude into the anther 
loculus, especially from the direction of the septum 
between the two microsporangia (Fig, 4). These cells 
are uninucleate and vacuolated. They remain 
persistent till the microspores dissociate from the 
tetrad and are eventually absorbed in situ by the 
developing microspores. 

Division of the pollen mother cells is of the simul¬ 
taneous type (Figs. 5-8). Quadripartition of the pollen 


mother cell is accomplished by centripetal furrowing, 
Microspore tetrads are tetrahedral (Fig. 8), The pollen 
grains are more or less spherical and tricolporate 
(Fig. 10). They have a radially striate thick exine and 
a thin intine. Certain hyaline capitate processes 
develop from the pollen grains as they mahtre (Figs. 9 
and 10). These processes are located at the germ pore 
region and drop off before the pollen grains are shed, 
At the shedding stage, the pollen grain is two-celled 
(Fig. 10). 

The ovary is superior, bicarpellaiy, syncarpoiis and 
unilocular with two parietal placentae which are 
formed along the fused margins of the carpels. The 
placental tissue forks at the base, the branches protrud¬ 
ing into the ovarian loculus. Each branch of the 
placenta bears three vertical rows of ovules. Ovules 
are numerous, anatropous, tenuinuceJJateanduniteginic. 
They develop as small protuberances on the placenta 
and start curving at an early stage to assume an anatro- 
pous configuration (Figs. 11-13). The integumentary 
primordium appears shortly after the differentiation 
of the female archesporium in the young nucellus 
(Fig. 11). Growth of the massive integument around 
the nucellus is complete by the time the megaspore 
mother cell is organised (Fig. 12). 

The female archesporium is a single hypodermal 
cell which directly functions as the megaspore mother 
cell (Figs. 11 and 12). Preparatory to the division 
that follows, the megasporc mother cell enlarges. 
Through meiosis, the megaspore mother cell produces 
a linear tetrad of megaspores (Fig. 13). The chalazal 
megaspore of the tetrad always develops into the 
embryo sac while the three upper megaspores degene¬ 
rate (Fig. 14). An eight-nucleate embryo sac of the 
Polygonum type is formed following three successive 
free nuclear divisions of the functional megaspore 
(Figs. 14-16). The organised embryo sac is more or 
less spindle-shaped and is slightly curved (Fig, 16). 
The synergids are long, flask-shaped with tapered 
upper ends and basal vacuoles. The egg is a large 
pear-shaped cell. The polar nuclei fuse before fertiliza¬ 
tion and the secondary nucleus lies immediately below 
the egg cell. The antipodals are organised into cells 
with their pointed ends directed towards the chalaza. 
These cells remain healthy at the time of fertilization. 
During the first phase of embryo sac formation, the 
epidermal cells of the nucellus covering the enlarging 
megaspore are crushed and absorbed, and the develop¬ 
ing embryo sac comes to lie next to the integument. 
An integumentary tapetum is not organised around 
the embryo sac. 

Erythraeinae (Gilg^) show in their flowers a reduction 
in the male complement to varying degrees. One of 
the four stamens is larger than the rest in Canscon 
decussata. Flowers of Hoppea dichotoma have a single 
functional stamen. Pollen mother cells in pollen sacs 
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with healthy tapetum degenerate in Centaurium ramosis- tion in Canscom diffusa and C. decussata. Anther 
simum. Pollen grains and pollen sacs show degenera- development is of the dicotyledonous type throughout 



Figs. 1-16. Figs. 1-3. Transection of young anther lobes showing the development of wall layers 
and sporogenous tissue, x 1,600. Fig. 4. Transection of young anther lobe showing wall layers, tapetum and 
pollen mother cells, x 1,600. Figs. 5-8. Formation of pollen tetrad, X 1,600. Fig. 9. Transection of 
anther showing the hypodermal fibrillar endothecium and pollen sacs, x 240. Fig, 10. Two-celled pollen 
grain, x 1,600. Fig. 11. Young nucellus showing female archesporium, x 1,600. Fig. 12. Young ovule 
with megaspore mother cell, x 1,600. Fig. 13. Ovule with tetrad of megaspores, x 1,600. Figs. 14-16. Two- 
four-nucleate and organised embryo sacs, x 1,600. 
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Erythraeinae. Anther tapetum is generally of the 
glandular type. In C. diffusa and C. decussata, it is 
of the amoeboid type. Cytokinesis in pollen mother 
cells is of the simultaneous type. Pollen grains are 
usually tricolporate. But in Centauriuni ramosissi- 
mum, tetracolporate pollen grains occur in addition to 
tricolporate ones. They are usually two-celled at 
the shedding stage. But 2- and 3-celled pollen grains 
are found in the same pollen sac in Canscora diffusa. 

The parietal placentae protrude deep into the 
ovarian cavity to varying degrees. The female arche- 
sporium is usually single-celled. In Canscora decussata 
and Centauriuni ramosissimum, however, it is multiple. 
Megaspore tetrads are linear while in Erythraea rox- 
burghii {Centauriuni roxburghii), T-shaped tetrads are 
found. Embryo sac development is consistently of 
the Polygonum type in all the members. Fusion of 
the polars in all the cases is before fertilization. 
Synergids are smooth in all except in Centauriuni 
ramosissinium where they are hooked. Antipodal 
cells remain healthy at the time of fertilization in H. 
dichotoma and persist till the 2-nucleate stage of the 
endosperm in Centauriuni ramosissimum while they 
arc ephemeral in all the other members. Endosperm 
development (Nuclear) and embryogeny (Solanad type) 
are uniform throughout the taxon. Polyembryony 
is observed in Erythraea centauriuni. 

The author is thankful to the Principal, St Joseph’s 
College, Bangalore, for providing facilities. 

Department of Botany, K. Sankara Rao. 

St. Joseph’s College, 

Bangalore 560 001, India, 

April 17, 1978. 
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OBSERVATIONS ON TISSUE CHANGES CAUSED 
AT THE SITES OF ATTACHMENT OF THE 
NEMATODES, TAN QUA ANOMALA 
AND DISPHARYNX NAUSTA 
Tanqua anomala (Linstow, 1904) Baiylis, 1916; 
without exception, occurs embedded in a pit on the 
stomach wall. As soon as the body of the water-snake 
Tfopidonotus piscator is opened the infection of (these 
worms is noticeable from outside due to pit forma/* 
tion. Everiy worm forms a pit (Fig. A) for itself, lu 
section (Fig. B) the pit appears to be well-defined 
and the mucosa and submuaosa of the pit are seen 
eroded. However, the circular muscles are not affected. 



Figs. A-C. 'Fig, A. Tanqua anomala (Linstow, 
1904) Bajylis, 1916. Worms in situ. Note the pits on 
the stomach wall. Fig. B. Tanqua anomala (Lin'stow, 
1904) Baylis, 1916. The head bulb in the pit, Sagittal 
section. Note the erosion of the mucosal and submu¬ 
cosal layer of the stomach. A patch of the inflamatory 
tissue seen in the region of the attachment of head 
bulb to the wall of stomach. Fig. C. Dispharynx 
nausta (Rud., 1819) Railliet, Henry and Sisoff, 1912. 
Anterior end in the pit. Sagittal section. Note the 
erosion of the mucosal and submucosal la^er of the 
duodenum. Heavy infiltration of macrophages, Jyni' 
phod^rtes and eosinophils seen. 

The worm is intimately fastened m the pit wall and 
specifically all round the head is visible a very thin 
layer of matrix. The worm has hooks and transverse 
srriadons on the head bulb, an adaptation for attach¬ 
ment to the host tissue. The Pits = 10) vary 
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from 0*0i5-~0-022 mm in diameter. la addition to 
pit formation, there is inflammatory, reaction in the 
host tissue and a patch (Fig. B) of collagen fibres 
is formed at the site of attachment. It is stained blue 
by aniline blue of Mallory’s triple stain. 

The worm Dispharynx nausta (Rud., 1818) Raiiliet, 
Henrj and Sisofi, 1912 is also embedded in pits on 
the duodenal wall of a common Myhnah, Aendotheres 
tristis trlstis. Every worm forms a pit for itself. In 
section (Fig. C), the mucosa and submucosa of the 
pit are seen eroded. The worm is attached to the wall 
by the anterior itriangulalr lips and the cordons. In 
the area surrounding the atta,chment to the pit a 
heavy infiltration with macrophages, I[ymphocytes and 
eosinophils is observed. 

The author is indebted to Dr. V. K. Thakarc 
M.Sc., Ph.D. Professor and Head of Zoology De- 
parment, Nagpur L/m'versity, Nagpur, for guidance 
during this work. 

Department of Zoology, T. S. V. Naidu. 

M.M. College of Science, 

Nagpur, April 17, 1978. 


1. Yamaguti. S., Systerna Hehninthum. Vol. III.- 
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Interscie::cc Publishers Ltd., London, 1961. 


EFFECT OF ZINC PJrtObPHlOE (RODENTICIDE) 
ON SOIL ALGAE 

In the present investigation the authors made prelimi¬ 
nary observations on the effect of zinc phosphide on 
the soil algae of black, cotton fields from Shendur- 
janaghat of Amraoti District (Maharashtra). Zinc 
phosphide is a potential rodenticidc used in agriculture. 
The effect of zinc phosphide on soil microorganisms 
has been presented im this note. 

Three different concentrations (0-2%, 0*4% and 
0*6%) of this chemical were used to study the effect 
on the survival of algae. The algal members of the 
soil sample were studied by means of De’si modified 
Beneck’s liquid culture medium. Twenty algal taxa are 
reported in Tabic I. Of these 15 belong to Cyano- 
phyceae, 4 to Chlorophyceac and I to Bacillariophyceae. 
Since zinc phosphide is insoluble in water, its suspen¬ 
sion in distilled water was used as the stock solution. 
Twenty ml solution of the three concentrations of 
this rodenticidc were added to different flasks contain¬ 
ing 5 g of the soil sample and 200 ml of nutritive 
culture media. To the flasks serving as control, equal 
amount of distilled water was added in place of this 
rodenticide solution. All the culture flasks had uni¬ 
form diffused sunlight from the north. The algal 
forms were identified periodically upto 60 days. The 
total number of algae present in various concentra¬ 
tions of this rodenticide are listed in Table 1. 


Table I 

Table showing survival of algae in zinc phosphide 
treatment 


Sr. 


Concentration in % 

No. 

Algal sp. present in 



- _ 


control soil 

0*2 

0*4 

0*6 

1. 

Aphanothece stagnina 

A 

A 

A 

2. 

Aphanocapsa biformis 

A 

A 

A 

3. 

Phormidium luridum 

P 

P 

P 

4. 

Lyngbya stagnina 

A 

A 

A 

5. 

Cylindrospermum musicola 

A 

A 

A 

6. 

Nostoc sphaericum 

A 

A 

A 

7. 

Nostoc punctiforme 

P 

A 

A 

8. 

Anabaena sphaerica 

P 

P 

A 

9. 

Anabaena attenuata 

A 

A 

A 

10. 

Anabaena spiroides 

A 

A 

A 

11. 

Anabaena oryzae 

A 

A 

A 

12. 

Calothrix bharadwajae 

A 

A 

A 

13. 

Calothrix elenkinii 

A 

A 

A 

14. 

Hapalosiphon welwitchii 

A 

A 

A 

15. 

Westiellopsis prolifica 

A 

A 

A 

16. 

Chlorococcum humicolo 

P 

P 

P 

17. 

Chlorococcum vitiosum 

P 

A 

A 

18. 

Protococcus viridis 

P 

P 

P 

19. 

Closterium sp. 

P 

P 

P 

20. 

Tabellaria sp. 

P 

A 

A 

No 

. of algal species 20 

8 

5 

4 

Survival percentage 

40 

25 

20 

Mean survival percentage 


28*3 


Algicidal value 

60 

75 

80 

Mean algicidal value 


71-7 



P = Present, A = Absent. 


Fhormidiiwi luridum, Chlorococcum humicolo. Proto- 
coccus viridis and Closterium sp. were found to be 
quite resistant, growing well in all the concentrations 
used. Whereas, Nos toe punctiforme, Anabaena 
sphaerica, Chlorococcum vitiosum and Tabellaria sp. 
were observed only at the lower concentrations 
of rodenticide. The remaining algal species 
were found to be highly susceptible to these treat¬ 
ments. The algicidal potential of this rodenticide 
was estimated as 60%, 75% and 80% in 0*2%, 0*4%, 
0*6% concentration of the rodenticide respectively. 
The mean algicidal potential worked out to be 71*7% 
(Table I). This rodenticide is very effective in elimi¬ 
nating most of the algal forms. It has high algicidal 
potential. 

Botany Department, J. L. Tarar. 

Institute of Science, C. R. Salpekar. 

Nagpur 440 001, April 18, 1978. 

1. De, P. K., Proc. Roy. Soc. Lond. Ser. B, 1939, 
127, 121. 
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Scattering Theory in Quantum Mechanics: Physical 
Principles and Mathematical Methods. Series: 
Lecture Notes and Supplements in Physics, No. 16. 
By Werner, O. Amerin, Josef M. Jauch and Kalyan 
B. Sinha. (W. A. Benjamin, Inc,, Advanced Book 
Program, Reading, Massachusetts 01867, U.S.A.), 
November 1977. Pp. xxiii + 691. Price: U.S. 
$29.50 in hard binding and U.S. $17.50 in paper 
binding. 

Unlike most books on quantum scattering theoryj 
this book does not aim to teach techniques of solving 
specific scattering problems. It is intended for an 
audience interested in mathematically rigorous treat¬ 
ment. 

This text-monograph is intended for graduate 
students as well as interested research workers. 
Necessary mathematics, e.g., topics in functional ana¬ 
lysis, is included in the book for completeness. Pre¬ 
requisites are a knowledge of real and complex analysis 
and general principles of quantum mechanics. An 
acquaintance with abstract mathematical methods 
would certainly be useful. 

The first chapter summarizes nicely the physics 
involved in scattering experiments. Next two chapters 
introduce Hilbert spaces, linear operators and quantum 
mechanical formulation in terms of them. Chapters 
four to six treat the time-dependent and the time- 
independent formulations of the scattering theory and 
the connection between the two. Chapter seven dis¬ 
cusses cross-sections, time delays, etc,, in the rigorous 
language. 

Among next six chapters on special topics in poten¬ 
tial scattering, first three are devoted to existence of 
wave-operators, conditions for asymptotic completeness 
and the eigenfunction expansion method. Chapters 
eleven and twelve deal with spherically symmetric 
potentials, the partial wave expansion, the high and 
the low-energy behaviour of the scattering ampli¬ 
tude. The next chapter gives an account of special 
methods (including recent work) required to handle 
long-range potentials. It is perhaps the first time 
that this material has appeared in a book. 

Last part of the book consists of three chapters, 
first two describing the multichannel formalism with 
some examples and the last one concentrating, though 
not in great detail, on the three body problem. 

For the things not treated in the book as well as 
details which are not included, recent references are 
provided. This book is highly recommended to those 


interested in the mathematically rigorous presentation 
of the quantum scattering theory. 

C. S. Shukre. 


Nuclei and Particles: An Introduction to Nuclear 
and Subnuclear Physics. 2nd, Revised, Enlarged 
and Reset Edition. By Emilio Segre. (W. A. Benja¬ 
min, Inc., Advanced Book Program, Reading, 
Massachusetts 01867, U.S.A.), December 1977. 
Pp. xx + 966, Price: U.S. $29.50 (cloth binding). 
The first edition of this book was published in 1964. 
But as the author rightly points out in the preface, 
both nuclear and particle physics have become more 
technical and complex since then. Consequently 
the text has been completely revised for this edition. 

The book still consists of three parts, the first on 
experimental methods, the second on nuclear physics 
and the third on particle physics. The revision, in the 
first two parts consists of updating of data, replace¬ 
ment of figures and occasional rewriting and changes 
in derivations. Actually, part one has been shortened 
at places whereas part two contains some new material, 
e.g., on the pairing force. The particle physic part, 
however, is completely re-organised and has about 
double the size, it had in the first edition. The new 
material includes chapters on SU (3) and the quark 
model, high energy electron-positron and electron- 
proton scattering, new developments in weak inter¬ 
actions and high energy collisions of hadrons. 

Some very recent material has been included in 
the book, e.g., sections on heavy-ion reactions (re¬ 
written), the X particle and unified guage theories of 
weak and electromagnetic interactions. Since the 
author is an experimentalist, a proper balance between 
theory and experiment has been maintained as in the 
previous edition. 

Some of the recent developments sketched in the 
text would require “ a heavier theoretical equipment ” 
which was omitted to preserve the character of the 
book. Barring these few instances the author has 
succeeded well in his intentions of providing a general 
but not superficial view of the subject ” at an intro¬ 
ductory level. 

This book should prove useful as a text to under¬ 
graduate or fresh graduate students and as a reference 
for non-specialists seeking information on nuclear 
and particle physics. It will surely enjoy the popu¬ 
larity of the first edition. 

C. S. Shukre. 
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THE INTERELECTRONIC REPULSION 
AND CHROMlUMdll) COMPLEXES 


PARAMETERS IN CUBIC HIGH SPIN VANADlUM(lI) 
OF /)-DIETHYLAMINO ANIL OF PHENYL GLYOXAL 


H. S. VERMA* AND R. C. SAXENA 
Chemical Laboratories, J.V. Post-graduate College, Baraut 250 611, India 


Abstract 

The calculations of ligand field parameters for the complexes of vanadium(II) and chromium 
(III) with p-dicthylammo anil of phenyl glyoxal (DEAPG) have been made in such a way that the 
problem associated with Racah parameter may be avoided. It has been concluded that in the 
case of six coordinated di ion V(ll) and Cr(lll), the method which results from fitting the sum 
of second and third band should be preferred provided all the three spin-allowed d-d transitions 
arc observed. 


Introduction 

Decently Koaig’ ■'^"has discussed the phenomenon 
* of nepheiauxetism and shows its importance in 
cvaUuiting the covalency factors. The calculations 
of ligand field paranieters, viz., cubic ligand field 
splitting parameters (10 Racah’s interel.ectronic 
parameter (B) and nepbclauxetic effect y?(/?=B 
complex/B free ion) depend significantly on the method 
adopted for their calculations. In the present study 
the electronic ligand field spectra of some of the 
complexes having cZ-'^-configuration of DEAPG are 
reported and calculations cf various ligand field 
parameters have been made by various methods 
available in the literature. For the purpose of com¬ 
parison spectral data on VCI 2 and [Cr(H20)(5]‘^3 
have been included from the work of Clark‘S and 

Planeiiu^. 

Experimental 

Chemicals of AnalaR grade are used throughout. 
The ligand (DEAPG) was prepared by condensing 
phenyl glyoxal hydrate with /?-diethyJamino anilinet^in 
alcoholic medium in equimolar quantities. The purity 
of this was checked by analysis. The complexes of 
V(ll) ion obtained by reducing vanadyl solution using 
excess of zinc amalgam (in an innert atmosphere) and 
Cr(lll) ion with DEAPG have been isolated by mixing 
the solutions of the metal ions and ligand in the ratio 
1 : 2 and 3:5 rcspectivclyi^. The absorption spectra 
of the complexes weie recorded in. non-aqueous medium 
at room, temperature using UNICAM SP-500 spectro¬ 
photometer. 

Results and Discussion 

In a cubic field, the configuration will give two 
quartet terms •^F and ^P. Under the influence of the 
octahedral field, ^.F will split into ^Az^ and states 

whereas will give only one state, i.e.j there- 

* To whom all correspondence should be made. 


fore three spin allowed transitions from the ground 
state 4F to the excited state ^P are expected. 

The calculated values of the transitions vi, V 2 and 
V 3 may be obtained by the following equations: 

vi = 10D5 (0 

V2,3 = 1/2(15B + 30D^) 

T 1/2 [(15B - lOD,) 2 4 . 15B . lOD^P^-. (ii) 

and the value of the Racah parameter may then be 
calculated according to one of the following methods 
which differ by the bands on which fit is based: 

B — (2v^i2 -{- V 22 — 3viV2)/(15v 2 — 27vi) (a) 

B = (2vi2 -f V 32 - 3viy3) / (15^3 - 27vi) {b) 

B = (v 2 + V 3 — 3vi)/15 (c) 

B - 1/75 [3VI ± {25 (V3 - - I6vi^y^n (d) 

out of all the above four methods applicable in the 

case of V(II) and Cr(III) complexes, the best fitting 
procedure is (c) in which there is a good agreement 
between observed and calculated values of the transi¬ 
tions but in case of the methods (a) and (b) there is 
a large percentage of deviation (<5v%) (Table I). The 
method (d) is not applicable as the value of B was 
found to be negative which has no physical significance. 
In Table I the value of Racah parameter B for the 
complex (5) is 496-6 cm~i as compared to the complex 
(6) (646-3 cm“U, it may be due to covalence. The 
L.F.S.E. for the complex (6) (53-05 kcals/mole) is 
also greater than the complex (5) (51-42) kcals/mole). 
Similarly for the Cr(III) complexes, the complexes (1) 
and (2) have their values of B as 685-3 cm~^ and 728-0 
cm“i. The corresponding values cf L.F.S.E. are 
60-00 kcals/mole and 61-23 kcals/mole. The values 
of P of the complexes under study are between 
0-5 and 1-0 clearly indicate the partial covalent 
character of the bond concerned. 

On examination of the ir spectrum of various 
complexes of DEAPG with V(II) and Cr(III), indi¬ 
cate that the point of attachment arc keto v(C = O) 


Curr. Sci.-2 


interelectronic Repulsion Parameters in F(//) and Cr{ltl) 


r CuTfeni 
L Sckm 




Table I 

Electronic Spectra and relevant ligand field parameters 


Com¬ 

plex* 

Methods 

of 

calculation 

Observed and calculated 
transition energies 

‘‘A 2 ,(F)-^ 

2E„->‘'T2„ (F)-.+T,„ (F)-^4Tj,(P) 

B cni~t 

P35 

cm“t 

Sv 

(%) 

L.F.S.E. ‘ 
kcals/mole 

( 1 ) 

Expt. 

13500 17500 

24750 

38030 







(«) 

IOD 5 

fitted 

38759 

733-9 

0-79 

+ 729 

1-91 

60-00 


( 6 ) 

lOD^ 

23993 

fitted 

635*0 

0-69 

- 757 

3*05 



(c) 

lOD, 

24389 

38391 

685*3 

0*74 

± 361 

0-94 


( 2 ) 

Expt. 

13200 17860 

25110 

38390 





1 


(a) 

lOD, 

fitted 

39400 

728*6 

0-79 

+ 1010 

2*63 

61-23 


( 6 ) 

10 D« 

23971 

fitted 

585*4 

0-63 

-1139 

4-53 



(c) 

lOD, 

26058 

37442 

728-0 

0-79 

+ 948 

2-46 


(3) 

Expt. 

17400 

24600 

38000 







id) 

10D« 

fitted 

38510 

728-0 

0-79 

+ 510 

1-39 



ib) 

lOD, 

24000 

fitted 

657-0 

0-71 

- 600 

2*50 



(c) 

lOD^ 

24530 

38070 

693-0 

0-75 

+ 70 

0*23 


(4) 

Expt. 

9000 

14000 

21500 







(a) 

lOD^ 

fitted 

22090 

606-0 

0-79 

+ 590 

2*67 

30-85 


(.b) 

lOD^ 

13754 

fitted 

550-3 

0-71 

- 246 

1*78 



(c) 

lOD, 

13831 

21669 

566-6 

0-73 

± 169 

1*00 



(rf) 

lOD, 

13500 

21000 

500-0 

0-63 

- 500 

3*04 


(5) 

Expt. 

15000 

21850 

30600 





.. 


(a) 

lOD^ 

fitted 

33990 

722-6 

0-94 

+3390 

11*07 

51-42 


(.b) 

lOD^ 

17000 

fitted 

173-3 

0*22 

-4850 

22*19 



(c) 

lOD^ 

20175 

32275 

496-6 

0-64 

±1675 

5*47 


( 6 ) 

Expt. 

15475 

22320 

33800 







id) 

lOD^ 

fitted 

34777 

711*5 

0-92 

+ 977 

2*89 

53*05 


(b) 

10 D« 

21430 

fitted 

585-6 

0-76 

- 890 

3-98 



(c) 

10 D« 

21867 

34250 

646-3 

0-84 

± 453 

1*34 



* (1) [Cr3(Ci8H2oN20)5 04 ] CI 5 

( 2 ) [Cr3(Ci8H2oN20)5 (CN) 4 ] CI5 

(3) [Cr(H20)6]+3 

and azo methine v (—CH=N—) group?, since the 
frequencies of these groups shift to more negative 
side on complexation. Many workers^’reported 
several cyano complexes in which they found the 
frequencies of cyano group in bridging and terminal 
positions. In the present complexes cf Cr(III)- 
DEAPG a frequency of cyano group is observed at 
2125 cm~^ indicating the biidging position. In addi¬ 
tion to the — C = N frequency, the complexes also 
show (M—C = N) and (M—C) vibiations^"^ 
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COPPERdD, NlCKELdl) AND COBALTdD COMPLEXES OF DISALICYLALDIMINE 
PHTHALAMIDE AND Di (o-HYDROXYACETOPHENONEIMINE) PHTHALAMIDE 

K. K. NARANG and R. A. LAL 

Chemistry Department, Banaras Hindu University, Varanasi 221 005 , India 

Abstract 

Copper(ll), nickel(II) and cobalt(II) ccmplexes of the disalicylaldimine phthalamide (H4J) 
and di (<?-hydroxyacetophen.onelmine) phthalamide (H4K) of the composition Ni(H3J)Cl, Cu(H2J) 
and M2L./?H20 (where M = Cu”, NP and Co^\ H4L = H4J and H4K) were prepared and 
characterized by analysis, infrared and electronic spectra and magnetic data. The complexes are 
insoluble, decompose above 250 ° and show anomalous magnetic moments. Copper(Il) and nickel(n) 
complexes are pseudo-octahedral. The ligands bind the metal ions through phenolic, carbonyl and 
imino groups. 


Introduction 

N continuation of our study on acylhydrazine- 

Schiff base complexes^ copper(Jl), nickel(II) and 
cobait(Il) complexes of two new Schiff bases derived 
from phthalic acid dihydrazide and salicylaldehyde or 
o-hydroxyacetophenone are reported in the present 
paper. 

Experimental 

Phthalic acid dihydrazide, mp > 250°, was prepared 
by reacting diethylphthalate and hydrazine hydrate. 
The ligands (H4J) and (H4K) wore prepared by condens¬ 
ing the dihydrazide with salicylaldehyde or o-hydroxy- 
acetophenone in 1 : 2 molar latio in ethanol, recrys- 
taliized from ethanol and dried at 110°. (H4J, C 22 
Hi 8 N 404 , m.p. 213-215°, Found: C, 65*38; H, 4*40; 
N, 13*61. Reqd.: C, 65*77; H, 4*48; N, 13*93%. 
H4K, C 24 H 22 N 4 O 4 , m.p. 199°, Found: C, 66*27; H, 
5 • 02; N, 12 • 84. Reqd.: C, 67 * 00 ; H, 5 * 12 ; N, 13* 02 %). 

The metal(11) complexes were prepared by reacting 
the mctal(II) chlorides or acetates in 1:1 or 4:1 (M :L) 
ratios in aqueous or ethanolic medium. The com¬ 
plexes were not obtained in all the cases. The compo¬ 
sition of the complexes was established by elemental 
analysis and ligand estimations. The instruments 
used for physico-chemical measurements were the 
same as described earlier'. Analytical, electronic and 
magnetic data of the complexes are summarized in 
Table I and some important i.r, bands are given in 
Table IJ. 

Results and Discussion 

The complexes obtained with copper(ll), nickel 
(II) and cobalt(II) chlorides have 1:1 (M :L) 
stoichiometry while those with copper(II), nickel(II) 
and cobalt(ll) acetates have 2:1 (M:L) ratio (Table I). 
Copper(n) complexes are either reddish brown or 
green and nickel(n) complexes are either green or 
yellowish green while the cobalt (I I) complexes are 
reddish brown or dark red. 

The complexes are insoluble in water or common 
organic solvents and decompose, in general, above 
250°. The nickel(ll) and cobalt(lj.) complexes are 
hydrated when freshly prepared but on drying in the 


oven, the water molecules are lost between 110-130* 
signifying their presence in lattice. The solubility 
and decomposition temperature of the complexes 
indicate the predominantly ionic character of M-L 
bonds in otherwise polymeric molecules. 

Electronic Spectra 

In coppcr(II), nickel(II) and cobalt(II) complexes, 
ligand bands at 225, 245, 300, 365 nm in H 4 J and 
242, 295, 375 nm in H 4 K are considerably red shifted 
and offer good evidence of ligand bonding. Copper 
(II) complexes show L M charge transfer bands bet¬ 
ween 440-500 nm responsible for their dark colour. 
In addition to these absorption bands, the copper 
(II) complexes show a broad band between 750-800 
nm due to *«- transition^. The broadness 
and the position of the bands favour distorted octa¬ 
hedral stereochemistry due to Jahn-Teller effect. 

Nickel(II) complexes (nos. 2 and 4) show bands 
at 1062 (vi), 663 (V 2 ), 365 (V 3 ) and 1025 (vj), 625 (V 2 ) 
420 (V 3 ) nm respectively which are characteristic of 
octahedral complexes 2 . The ligand field parameters 
(A. jl, vijvi and L.F.S.E.) for the complex 
Ni(H 3 J)Cl are 9420, 910, 0*862, 13*8, 1*603, 32*2 
and for Ni 2 (J) • 4 H 2 O are 9756, 937, 0*887, 11*3, 
1*640 and 33*4 respectively. It is evident from 
these parameters that the octahedral symmetry is 
more perfect in neutral nickel(ll) complex than in 
the chloro complex which in turn suggests that the 
chloride ion is coordinated to the metal ion. The 
interaction between (P) and (F) states^ 

gradually lowers the ratio vo/vi from the theoretical 
value of 1*80 to 1*50-1*70 and values in the 1*60- 
1*70 range are common for octahedral nickel(ll) 
complexes. The values 1 * 603 and 1*64 for the present 
nickel(n) complexes confirm the octahedral stereo¬ 
chemistry. 

The spectra of the cobalt(II)-H 4 J and -H 4 J com¬ 
plexes are quite different from those of tetrahdrai, 
octahedral or square planar cobalt(II) complexes, but, 
show similarity with trigonal-bipyramidaH and square- 
pyramidal5 complexes. Due to the lower symmetry 
of the ligand fields offered by the ligands, the bands 
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Table I 


Analytical, electronic and magnetic moment data of copper{fI), nickel{/I) and cobaltilf) complexes of disalicyk 
aldimine phthalamide {H^J) and di-(p-fiydroxyacetop!ienonefmine) phthalamide 


SI. Complex 

Colour 


Analysis (Found/Calcd 

. %) 

Magnetic 

Electronic spectral 

No. 


Melting — 




~ moment 

bands, 


dec. point 

Metal 

Nitrogen 

Ligand 


nm 



"C 




B.M. 


1. CuCH.J) 

Reddish 

>250 

13-5 

12-8 

87'8 

1-9 

240, 290, 370. 


brown 

d 

(13-7) 

(12*8) 

(86-9) 


500, 800 

2. Ni(H3J) Cl* 

Green 

>250 

12-2 

ll-O 

80-2 

3-2 

255, 300, 365, 



d 

(11 *9) 

(11-3) 

(80-9) 


663, 1062 

3. Cu2(J) 

Reddish 

>250 

23-7 

11-0 

73-8 

1-2 

300, 390, 440, 


brown 

m, d 

(24-2) 

(10-7) 

(75-8) 


755 

4. Ni 2 (J) . 4 H 2 O Yellowish 

>250 

20-5 

10*1 

68-2 

2-5 

250, 300, 420, 


green 

d 

(20-1) 

(9'7) 

(67-7) 


625, 1025 

5. Co 2 (J) . 2 H 2 O Reddish 

>250 

20-9 

10-0 

72-9 

3-7 

223, 277, 395 


brown 

d 

(21-3) 

(10-1) 

(72-1) 


550 

6. Cu 2 (K) . 2 H 2 O Dark 

>250 

22*1 

9*3 

73-0 

1-6 

238, 270, 330, 


green 

m, d 

(21-6) 

(9-5) 

(72-3) 


475, 750 

7. Co 2 (K) . 4 H 2 O Dark red 

-250 

19-5 

9-5 

70-1 

4-1 

240, 325 , 470, 



d 

(19-2) 

(9-1) 

(69-2) 


520 

* % Chloride = 6-7 (7-2j. 










Table 

II 





Some important infrared bands of ligands and their me!al{II) 

complexes 


SI. Complex 

vOH-f vC = 0 

vC-N 

Amide II + 

vNCO 

vC~0 

rM-0 

i-M-O I'M-N 

No. 

vNH 


vC~0 



(phenolic) 

(carbonyl) 




phenyl 





1. Cu(H2J) 

3250s 1640s 

1620s 

1570s 


1326s 

585m 

445m 380v\v 




1562s 


1278 m 


355w 






1250m 



2. NKHsJ) 

3340m 1635msh 1620s 

1560s 


1315m 

560m 

420w 350vv 

Cl* 

3220m 




1270s 

535ni 


3. CU2(J) 


1610s 

.. 

1530s 

1315m 

55 5msh 

460s 350m 

4. Ni2(J) . 

3600- 

1620s 

1535s 

1525ssh 

1305m 

550m 

317VV 

4 H 2 O 

3100sbr 

1608ssh 






5 . C02(JJ • 

3620m 

1615m 

1540m 

1525m 

1302m 


420w 325vv 

2 H 2 O 








. 6. Cu2(K) . 

3620s 

1600ssh 

. 1545s 

1505s 


550m 

435m 355w 

2 H 2 O 

3540s 







7. C 02 (K> . 

3620m 

1645m 

1525s 

1520s 


550w 

425msh 335ssli 

4 H 2 O 


1630m 


1510s 






1585ssh 






H 4 J 

3170m 1660s 

1625s 

1573w 


1280s 


• 4 . * * 




1560ssh 


1270s 








1265s 



H 4 K 

3180s 16603 

1608 

1560s 

,. 

1264m 


O A * * 






1255ssh 








1240sh 




s = strong, ssh = strong shoulder, sbr = strong broad, m = medium, msh = medium shoulder, w == weak 
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arc split, and overlapped with one another and hence 
broad, suggesting, a stcreocheniistry intermediate to 
that of the trigonal-bipyraniidal and square-pyramidal 
cobaltdl) complexes. 

Magnetic Measurement 

Copper(ll) complex (no. 1) is normal paramagnetic 
but nos. 3 and 6 show anomalous magnetic moments 
indicating either partial reduction of copperdl) to 
copper d) or strong spin-spin coupling between un¬ 
paired electrons in (he .structural unit in the solid 
slate. Decrease in values are also indicative of 
M-M interactions for geometric reasons with one, 
two, three or even four bridging atoms*' due to super- 
exchange via overlap of the metal d-orbitals with the 
orbitals of the bridging oxygen atom. 

The nickeldl) complexes (nos. 2 and 4) show 
values 3*2 and 2*5 B.M. per nickel atom respectively. 
The 3-2 B.M. value is normal for octahedral com¬ 
plexes with no appreciable intermolecular interaction. 
NickeKH) is diamagnetic in the square planar com¬ 
plexes. Subnormal magnetic moments in the solid state 
have been explained on the basis of absorption spectra' 
by proposing mixed stereochemistries but the elec¬ 
tronic absorption bands for the second nickel(ll) 
complex are characteristic of nickeldl) in octahedral 
environment; hence the anomalous values may 
he due to thv presence of oxo-bridges. 

The /\.ff values for the cobaltCU) complexes arc 
3*7 an.d 4* 1 B.M. per cobalt atom. There is no demar¬ 
cation in fVf values for trigonal-bipyramidal and 
square-pyramidal complexes^ In view of the elec¬ 
tronic absorption bands as discussed earlier which do 
not favour a tetrahedral structure, pentacoordinatc 
cobalKII), w'hich has values usually lying in the 
range reported for tetrahedral complexes, may be 
proposed in the present complexes. M-M interactions 
in the solid stale as a result of oxo-bridges may be 
the cause of lowering in values. 

Infrared spectra 

H 4 J and H 4 K show a medium intensity broad band 
at 3170 and 3180 cm“i respectively which can be 
assigned to vOH and vNH vibrations. The 3250enr^ 
band in coppcr(n) complex (no. 1) and 3220 cnri 
band in nickel.(H) complex (no. 2) arc due to vNH 
only because in the neutral coppcr(II) complex both 
the - OH groups get deprotonated while only one 

- OH group gets deprotonated in nickcl(Il) complex 
with the second -OH group appearing at 3340 enr h 
The increase in vOH frequency may be due to the 
release of —OH group as a result of coordination of 

- C=N— to nickel(II). The positive shift of the 

bands by 80 and 50 cm~i in copper(n) and 
nickeKII) complexes as compard to the corresponding 
band in ligand is an indirect evidence of the coordi¬ 
nation of ::: C==0 group®. 

The strong bands present at 1660 cm-^ in the two 
ligands are due to amide I (r C=0 group)®. This 


group suffers a negative shift by 20-25 cm-t in the 
keto complexes and appears as a strong shoulder to 
the strong absorption band at 1620 cm-i due to 
C=--N— group. Such a weakening of the vC=0 
band is due to electron drain from oxygen which in 
consequence indicates bonding of oxygen to the metal 
ion. But in other complexes the strong band at 
1660 cm~^ in the ligands is replaced by a strong band 
in the 1620-1590 cm~^ region with medium to weak 
bands on the two sides of main band. Such a strong 
band is due to conjugated : C^N —- group. 
The bands due to : C-^N— group occur at 1625 and 
1605 cm“i in H4J and H4K respectively. The co¬ 
ordinated : C="N- group absorbs in the 1620-1585 
cm~^ region while the uncoordinated : C—N- group 
absorbs as a weak tc medium band around 1645 cm 1 
(ref. 10 ). 

In the complexes (nos. 3, 4, 5, 6 and 7) containing 
enoh'zed ligands new bands between 1520-1500 cm“i 
are assigned to vNCOth A strong band present in 
these complexes between 1550-1530 cm“^ may suggest 
the presence of bridged 5 C-0 (phenolic) group. 

vM-0 (phenolic), vM-0 (carbonyl) and vM-N 
may be tentatively assigned in the 570-500, 460-410 
and 380-315 cm"i regions respectively. 
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PHYSIOLOGY OF LOW TEMPERATURE ACCLIMATION: CHANGES IN THE LEVELS OF GAMMA 
amino BUTYRIC ACID IN THE NERVOUS SYSTEM OF THE FRESH WATER CRAB, 
PARATELPHUSA HYDRODROMUS 

NAYEEMUNNISA and U. P, NALINl 
Department of Zoology, Bangalore University, Bangalore 560 OOJ, India 

Abstract 

Chromatographic analysis exhibited a significant decrease in the level of GABA in the 
cerebral and thoracic ganglionic pools of the crab, Paratelphusa hydrodromus, on cold acclimation. 
Cerebral ganglionic pool exhibited comparatively greater response. 


Introduction 

AMMA amino butyric acid (GABA) is generally 
accepted as an inhibitory transmitter at a variety of 
Crustaceani-3 and vertebrate^ synapses. GABA is 
known to increase the membrane conductance of 
lobster muscle fibers^ and imitates qualitatively the 
action of cortical inhibitory transmitter in certain 
mammalian nervous systems^. However, much 
study is needed to establish GABA as a transmitter 
compound at various junctions and to ascertain the 
details of transmission process of such junctions®. 
Wood^ suggested a possible role for GABA in the 
homeostatic control of brain metabolism under hypoxic 
conditions in mammals. However, changes occurring 
in the levels of GABA in the different regions of the 
nervous system under conditions of thermal stress 
like cold acclimation in invertebrates, are not known. 
Hence, motivated by the above fact, the present 
investigation was proposed. It is hoped that this 
study will throw considerable light on the changes 
occurring in the levels of GABA during thermal 
acclimation, thus, providing an evidence for one of 
the molecular mechanisms operating to accomplish 
cold adaptation involving nervous system, as GABA 
is known to be a potent inhibitory neurotransmitter 
in Crustaceans®. An attempt on the time course of 
GABA is made, in order to understand the involve¬ 
ment of GABA during the course of acclimation. 
Materials and Methods 

Crabs, Paratelphusa hydrodromus (size range 38=F 5 g) 
were purchased locally and maintained in the labo¬ 
ratory in glass aquaria at 26±2° C. The experi¬ 
mental groups kept in bread boxes in tap water were 
acclimated to low temperature (12ir C). Animals 
maintained at laboratory temperature constituted 
controls. Crabs were fed with earthworms once in 
two days and water from the containers was changed 
once in 24 hours. 

Crabs were removed from the fridge and both 
normal and experimental animals were frozen in the 
freezning jacket of the refrigerator. The carapase was 
cut open and the cerebral and thoracic ganglia were 
removed with sterilized instruments. The tissues 
pooled from 5 crabs were kept in a drop of normal 


saline at 0° C, and weighed immediately and homo¬ 
genized in 0*2 ml of distilled water and were spotted 
on the chromatographic paper. About 3 mg of the 
tissues were used for spotting on the chromatographic 
paper for each estimation. 

GABA was determined by the paper chtomalo- 
graphic method of Roberts and Frankel as given by 
Colowick and Kaplan® with due modifications as 
described by Nayeemunnisa” to suit the analysis of the 
present material. 

Suitably chosen paper blanks were always included. 
The optical density of the eluate was measured in DU-2 
Beckman’s. Spectrosphotometer at 570 nm. 

The levels of GABA were determined on the 2nd, 
5 th, 8th and 12th day of acclimation. 

Results and Discussion 

The data after statistical analysis are presented in 
Tables I and II. 

The significant decrease observed in the Jcvel of 
GABA in both the ganglia (Table J) pi'obably indi¬ 
cates the decrease in the production of this amino- 
acid as an inhibitory neurotransmitter during cold 
acclimation. Similar studits during thermal accli¬ 
mation in support of this observation are Jacking in 
inveitebrates. However, Nayeemunnisa and Lccla- 
vathy^ reported a decrease in the level of GABA 
in the whole brain of the frog on cold acclimation. 

It has been repoited that physiological stress causes 
changes in overall GABA levels and that GABA acts 
in inhibitory regulation of neuronal activityi^. Since 
altered environmental temperature is essentially a 
physiological stress, the decrease in the level of GABA 
points to a reduced activity of this amino-acid in the 
inhibitory regulation of neuronal activity. It is there¬ 
fore possible that the decrease in the level of GABA 
observed in the present study may point to higher 
neuronal activity associated with die cold acclimated 
state. 

The decrease in the level of GABA on cold accli¬ 
mation can also be correlated with the decrease in the 
level of its precursor. Glutamic acid (unpublished 
data, Nalini, U.P.) during cold acclimation and also 
an increased utilization of this compound v/a GABA 
shunt pathway, indicating augmepted oxidatiyo 
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holism. A similar explanation has earlir been provided 
for the possible role of GABA in the homeostatic 
control of brain metabolism under conditions of 
hypoxia^ 

Table I 

Levels of Gamma amino butyric acid {GABA) in the 
cerebral and thoracic ganglionic pools of control 
(26±2° C) and acclimated (12±1° C) crabs, Paratel- 
phusa hydrodromos 



Control 

Test 

Cerebral 

670-0±50 

275-0±56-7 

Thoracic 

620-0^:20 

320-0±20-0 


Values are (mean i SD of 5 observations—pools) 
expressed as micromols of GABA/gram wet weight 
of the tissue. 

Values are significant at P > 0-001. 

Table II 

Levels of gamma amino butyric acid {GABA) on different 
days of acclimation in the Cerebral and Thoracic 
ganglionic pools of crabs, Paratelphusa hydrodromus 



Cerebral 

Thoracic 

Control 

670 0^50-0 

620-0 ±20-0 

Days of acclimation 

Cerebral 

Thoracic 

II day 

♦ 399-0 

405-0 


± 23-5 

± 35-7 

V day 

322-0 

159-0 


ib 10-0 

± 5-0 

VIII day 

460-0 

410-0 


± 60-0 

± 10-0 

XII day 

275-0 

320-0 


± 56-7 

± 20-0 

Values (mean di 

SD of 5 obserfations—pools) 

are expressed as micromoles of 

GABA/gram wet 

weight of the tissue. 



Values significant 

at * P > 0-001 


P > 001 



The level of GABA showed variation in its decrease 
during the course of acclimation. Baslow^ reported 
such variations and oscillations in the levels of GABA 
and certain other amino-acids during cold acclimation 
in the brain of the gold fish Carassius auratus. The 
reasons underlying such variations are not known. 
However, such transient changes have been reported 
to occur during the course of acclimation prior to the 
establishment of a steady level According to BaslowH 


during the course of acclimation there is an initial 
shock effect, a transient oscillatory period and then a 
stabilized phase. In the light of this, changes occur¬ 
ring between the 2nd and the 12th day could be attri¬ 
buted to the oscillatory period in the process of accli¬ 
mation (Table II). Further study in this line is needed 
to establish the physiology of acclimation in the 
steady state. However, the steady state with respect 
to the level of GABA in this case would be around 
the 12th day of acclimation (Table II). 

The thoracic ganglia exhibited the lowest level of 
GABA on the 5th day and probably would have had a 
high electrical and physiological activity on that day 
during acclimation. Such a steep variation was 
not recorded for the cerebral ganglia although it 
exhibited a significant decrease in GABA on the 5th 
day (Table II). However the pattern of change was 
the same for both the ganglia. It is possible then that 
the 5th day could be marked as a significant transient 
period in the course of acclimation. 

However, it is certain that GABA plays a signi¬ 
ficant role in the achievement of thermal compensation 
both as a neurotransmitter and as a metabolite. 
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LUNAR TIDAL EFFECT ON SPREAD F 

SEMIDIURNAL lun'ar variations have been fouad in. 
several ionospheric parameters such as maximum 
electron density, height o,f maximum ionisation, 
maximum virtual height o.f refleaion, etc., for equa¬ 
torial latitudes^’-. Marryn-^ studied the semidiurnal 
variations in the Fo data of a number of places in 

middle latitude. Rastogi'^’S shiowed phase reversal of 
lunar tides between the equatorial anid high latitudes 
in the D region absorption and the Fo region critical 
frequency. In the case of spread F, Rangaswamy and 
KapasF* and Krishnamurthy and Rao"^ observed 
'ignilicant semidiurnal lunar component for equa¬ 
torial and low latitude stations. In' this paper a 
further studly jis made by analjysing the spread F index 
data of Churchill, Wakkanai, Ibadan and Bangkok 


Table t 


Season 

Station 

p. 

P 2 


T. 

P./Pl 

Winter 

Bangkok 

0-017 

0-032 . 

19-3 

23-0 

0-3 


Ibadan 

0-014 

0-054 

15-7 

1-5 

3-9 


Waltair 

0-090 

0-140 

19-8 

11-9 

1-55 


Wakkanai 

0-088 

0-060 

20-7 

~1 

0-68 


Churchill 

0-018 

0-020 

0-80 

20^ 

MO 

Summer 

Bangkok 

O-lll 

0-050 

J8-0 

4-0 

0-45 


Ibadan 

0-052 

0-020 

5-1 

5-4 

0-38 


Waltair 

0-090 

0-20 

0-6 

11-1 

2-22 


Wakkanai 

0-086 

0-070 

21-3 

To 

0-81 


Churchill 

O-OlO 

0-028 

6-7 

23 I 

2-80 

Equinox 

Bangkok 

0-040 

0-080 

11-0 

23-5 

2-00 


Ibadan 

0-058 

0-039 

12-6 

0-6 

0-67 


Waltair (V) 

0-160 

0-220 

0-6 


1-37 


Waltair (A) 

0-620 

0-350 

21-5 

1-7 

0-56 


Wakkanai 

0-024 

0-060 

7-3 

8-7 

3-75 


Churchill 

0-037 

0-017 

13-3 

n 

0-46 

Total 

Bangkok 

0-002 

0-025 

- 12-7 

0-0 

12-50 

Period 

Ibadan 

0-014 

0-014 

7-5 

1-9 

1-00 


Waltair 

0-210 

0-300 

20-5 

0-0 

1-43 


Wakkanai 

0-007 

0-044 

9-3 

6T 

6-3 


Churchill 

0-006 

0-017 

13-5 

2r5 

2-8 


with a view to comparing the behaviour of amplitude 
and phase of the lunar harmonic components at these 
high, middle and equatorial latitudes. Spread F 
data of Churchill and Wakkanai for the period 
1966—69 and of Bangkok for the period 1967-70 
have been used in this, employing Chapman and 
Barrels'"^ method of analysis. Only night time data 
during 1900 tO' 0600 hrs. L.T. have been considered 
for the anaJIysis. 

Table 1 shows the maximum amplitudes and times 
(in lunar hours) of the occurrence of lunar diurnal 
and semidiurnal Components of spread F for the 
stallions Bangkok, Ibadan, Wakkanai and Churchill 
seasonwise for the total period of observations. In 
this table, the results of Krishnamurtiy and Rao'^ from 
their studly of lunar variations of spread F at Waltair 


Pj., P 2 Maximum amplitudes of the lunar diurnal and semidiurnal components respectively. 
Ti, T 2 Times (lunar hours) of occurrence of Pi, P 2 respectively. 
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are also Itiduded fo|f a better comparison and undet- 
standing. From this table the following conclusions 
maV be drawn!: 

1. (a) * In all the seasons except summer, there is a 

consistency in the To values of equatorial 
stations (Bangkok and Ibadan), low lati¬ 
tude (Waltair), and high latitude 
(Chiurchill) stations, the T 2 value being 
around 0000 hrs. When the total four 
years pdriod is considered, all the stations 
show that the semidiurnal component maxi¬ 
mises around 0000 iirs, except at Ibadaof 
where it shows a deviation of 1*9 hrs. 

(h) There is a consistent reversal in the cast 
of semidiurnal component at mid-latitude 

station. Wakkanai, its value maximising 
around O 6 OO hrs for the total four *year 
period and for th© solstitial months. 

2. There is no Consistency observed \in. the times of 
odcuirrence of the maximum amplitude of the 
diurnal 'Component 

3. Seasonwise, variations in Po/Pi do not show 
any consistency. However as the total data 
represent much larger sample than those used 
for individual seasons, the Po/Pj values for the 
total data Indicate values of either one or more, 
suggesting the semidiurnal domponent Is either 
equal to or greater than that of the diurnal com¬ 
ponent. 

4. The lunar semidiurnal and diurnal components 

for Waltair sho w higher vale us than those for 
other latitudes. 

One of the authors (V. S.) is thankful to U.G.C. 
for providing jfinancial assistance. 

Department of Physics, M. SrirAMA. RAO. 

Andhra University, V. SUBRAHMANYAM. * 

Waltair 530 003, 

May 4, 1978. 

^ Presently Asst. Meteorologist, Cyclone Warning 
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CRYSTALLOGRAPHIC DATA FOR THE 
MESOGENIC MATERUL CHOLESTERYL 
BENZOATE 

Crystal data for C 34 HrjoOo are: ortborhombl 
Z = 4; ^ 10-14, h = 10-06 and c z 

26-00 A. 

The derivatives of cholesterol which general! 
exhibit cholesterid liquid Crystalline phase ha^ 
acquired impoftande due to the biological implic 
tions and their unique optical properties. A kno^ 
ledge of the moledular packing in. the Crystallii 
state of the materials generally deterniiiies tl 
assembly of the molecules in the mesogenic state, 
proper understanding of the phiysiical properti 
requires a knowledge of the moleculaJr structure. ^ 
sudh, we present here the prelirnimar^y ctjystallograpl: 
data for dbalesterol benzoate, the drystals of whl 
were obtained by successive xecrjystallizatioa' 
acetone. The detailed structure analysis has be 
taken up as a part of a project. The material v 
obtained filom Eastman Kodak Compan/y, U5 
The preliminary data have been obtained, from os< 
lationi and Weissenberg photographs takea ah 
a and b axes of the long plate like crystals. The deni 
was measured by floatation technique in a sokit 
of potassium tartraie. 

The preliminary data are tabulated below : 

Unit cell dimensions a er 10*14, b =: 10* 

c = 26-00 A 

Volume of the unit cell 2652*22 

No. of moleduies in the 
unit cell 4 

= 1*231 gm/cc, 1*228 gm/cc, 

MW = 490*75 

Absent conditions -^00 h z=i 2n-f-l, 0^0 k =: 2n' 
m ll - 2n-f-l. 

Department of Physics, N. C. ShivaprAKASH. 
Universi'tjy of Mysore, P. K. Rajalakshmi. 
Mjysore 570 006, India, J. Shashidhara Pras/ 
My 7, 1978. 


THE EINSTEIN-GODEL UNIVERSE WITH / 
ELECTROMAGNETIC FIELD 

Einstein static model of the universe is the sim 
geometrical model for an isotropic and homogen* 
universe. Another simple model for a homogen 
static universe is that of GodeP which is not isoti 
in the sense that the matter in the cosmos is rota 
Vaidya2 has obtained a metric which describes 
combined Einstein-Gbdel universe. It contair 
parameter c which is either 1 or — L When € 
it reduces to the metric of the Einstein’s universe 
when € = — 1, it reduces to the Gbdel’s metric. 
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object of the present note is to study the incorporation 
of an electromagnetic held in the combined Einstein- 
GOdel universe. 


We shall use the following field equations 




= - 871 [(p + p) - pg^f. + Ej,t] + Xg^^ 

( 1 ) 


F!,; - J* 


A. 


ICf i 


( 2 ) 

(3) 

(4) 


(1 - € I- 87rC2 R2) y] cilP- 
r (1 -I- 3e + 87rOR2)Y 


4(1-1- € - Y) 


(5) 


where Y is given by 
4 


1 -I- 3e 


exp (1 -I- 3e -1- SteC 


Jr/y 2 

(^)] 


If we set C = 0 in the metric (5), the electromagnetic 
field disappears and we get the metric of the combined 
Einstein-Godel universe discussed by Vaidya. Thus 
the metric (5) along with (6) represents the Einsteim 
Gddel universe with an electromagnetic field. We 
shall now discuss the two cases (e = — 1 and € = 1. 
When e = — 1, it is clear from (9) that the current 
4-vector is time-like. In this case if we choose the 
cosmological constant X to be 47rC2 — 1/R2, we obtain 
/? = 0. Taking it is easy to see that the ratio 

alp of charge and mass densities is given by 


where a comma indicates ordinary derivative and a 
semicolon indicates covariant differentiation. The 
symbols occuning in the above equations have their 
usual meanings. 

The metric of a solution of the above field equa¬ 
tions has been obtained as 

cl^2 ^clx'^ — €dr^ + Xe YdrclIl 

= ~ [d -I- «•> (4 + 8;rC2R2) 


G 

P 


■ SnC. 


( 10 ) 


( 6 ) 


If we take C < 0, then a/p becomes positive. In this 
case we obtain the solution discussed by Banerjee 
and Banerjee^ describing a rotating charged dust 
distribution. If we put C = 0 in this solution, we 
get the Godel’s solution. 

In the case e = 1, the current 4 vector becomes 
space-like and hence represents magnetic lines of 
force. Using Linchnerowicz^ equations of relativistic 
magnetohydrodynamics it can be seen without much 
difficulty that the metric (5) along with (6) and e = 1 
represents Einstein’s universe filled with perfectly 
conducting magnetofluid. If we put C = 0 in this 
solution, we get Einstein’s universe. 

Here it should be noted that the case of space-like 
4-current arising in the class of type YIo cosmological 
models with electromagnetic field is discussed by Dunn 
and Tuper^ and by Tuper^^. 

The authors are grateful to Prof. P. C. Vaidya for 
discussion and valuable suggestions. 


Here a*, r, y and pare the co-ordinates used by Vaidya2. 
We take -- n, a2 a 3 - p, == a. y and P 
are space-like co-ordinates. When € =-* 1, a 
is time-like and r is space-like. When e = ~ l, 
X is space-like and r is time-like. C and R are 
constants of integration and e is a parameter such 
that €2 1. The actual calculations for the metric 

(5) with (6) are stiaightforward and hence not given 
here. 

For the solution described by (5) we have the follow¬ 
ing expressions for the pressure, density, the magnitude 
of the current 4-vector and the non-zero : 


87rp ^ X — 47rC2 — ^ 

(7) 

2 € 

(8) 

Snp =—24- 47rC2 4~ 




4C2 € 
"R2 


F 23 = - ^ (1 + 3e)Y- 


Departments of Mathematics L. K. Patel. 

and Physics, V. M. TrivedI. 

Gujarat University, 

Ahmedabad 380 009, 

July 27, 1978. 
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A KINETIC STUDY OF THE REACTION OF 
TRIOLS WITH HALOGEN HYDRACIDS IN 
NON-AQUEOUS MEDIA 

Kinetics of the reaction of diols with halogen hydra- 
cids ill pure acetic acid and binary mixtures of acetic 
acid and with some dipolar aprotic solvents has been 
reported earlier^’^. it was thought worthwhile to 
investigate the action of halogen hydracids on triols 
to follow the rate of the reaction for the 3 steps. 

With this end in view, the substitution of 1, 2, 3- 
propanetriol with halogen hydracids has been investi¬ 
gated. The reactions of 1, 2, 3-propanetriol with 
HCl, HBr, HI (aqu) have been studied at 80° C in 
glacial acetic acid and in binary mixtures of acetic 
acid with benzene, dimethyl formamide, acetonitrile 
and toluene. 

The second order rate constants of the first step in 
the case of the three halogen hydracids at 80° C in 
pure acetic acid are given in Table I. 


Table I 


Temperature 80° C 

10 X litre raole^i min“i 

HCl 

1-87 

HBr 

34*00 

HI 

45-02 


The rate constants are reproducible to ±1%. 
It is seen that the trend is quite in accordance with 
the nucleophilicity of the halide ions. 

The second order rate constants (litre mole~t niin“i) 
for the three steps of substituation of glycerol with 
HBr in 100% acetic acid are given in Table II. 


Table II 


Ki 

K2 

K3 

3-40 - 

7'89 

20*94 


The rate constants are reproducible to db 1%. 


A plot of 1/a-x vs, t gave distinct straight lines and 
the values of Ki, K2, K3 have been calculated from 
the slopes of these lines. 

The increasing rate suggests that the monobromo 
substituted product formed at the first step favour 
the formation of dibromo substituted product which 
in turn favour the formation of tribromo substituted 
product. This type of anchimeric assistance is 
observed in the cleavage of dicarboxylic esters with 
HBr in non-aqueous media earlier^. 

The effect of variation of dielectric constant has 
also been studied, by investigating the reaction in 


acetic acid-benzene, acetic acid-toluene, acetic acid* 
dimethyl formamide, acetic acid-acetonitrile mixtuies- 
It is observed that the decrease of dielectric constant 
favours the reaction, an observation made in ester 
cleavages with HBr^. The second ord<'r rate constants 
(l.mole“i min“i) for the displacement in glycerol 
with HBr at 80° C at these mixtures are given in 
Table III. 

In this investigation, the plot of logioKi 1/D 
are all linear indicating the reactions to be positive 
ion-dipole type. 


Table 111 
(Temperature 80° C) 


Solvent mixture 
(v/v) 

Dielectric 

constant 

Ki 

L niole~t 
miir^ 

100% HOAc 

6*15 

3*40 

90% HOAc-10% CaHei 

5*76 

4*15 

85% HOAc-15% CoCo 

5*57 

6*87 

80% HOAc-20% C«H„ 

5*28 

9*60 

90% HOAc-10% CsHsCHj 

5*77 

4*26 

85% HOAc-15% CcHsCHj 

5*61 

6*72 

80% HOAc-20% CcH^CHj 

5*40 

9*56 

97-5%HOAc-2-5% DMF 

7*06 

0*286 

95% HOAc-5% DMF 

7*97 

0*115 

92-5% HOAc-7-5% DMF 

8*87 

0*076 

95% HOAc-5% CHjCN 

7*09 

2*431 

90% HOAc-10% CH3CN 

8*02 

1*709 

85% HOAc-15% CH3CN 

8*96 

0*844 


The rate constants are reproducible to dz 1%. 


Mechanism 

The reactions under investigation are SN- process 
bordering on SNt in as much as the rate determining 
step is the formation of a conjugate acid, at the 
hydroxylic oxygen, which tends to produce an inci¬ 
pient and transient carbonium ion. The transition 
state for the I step can be depicted as follows : 


V ffi 

\/© e, 

c— OH H® 

C— OHo Br® 

CHOH 

1 

1 V 

CHOH 

CH 2 OH 

J 

CH 2 OH 


H H 

H H “ 

X/ 

8- N/ 84- 

Br—C 

Br.C.OHi 

—H,0 1 

1 

- ^ CHOH 

CHOH 

1 

L 

CH.OH 

CHjOH 
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The rate has been studied for all the three halogen 
hydracids in pure HOAc at 60°, 70°, 80° C 5 ^ The 
Ki values (litre mole-i niin-i) are given in Table IV. 


Table IV 

1, 2, 3-Propanefn’ol 


Temperature 

HCl 

HBr 

HI 

60° C 

0-3175 

8-571 

15-44 

70° C 

0-8121 

17-18 

26-27 

00 

0 

0 

1-872 

34-08 

45-02 


The rate constants are reproducible to ± 1%. 

The plot of logioKi vs. 1/T are all linear suggesting 
that the reactions are bimolecular. 

The substrate was of imported quality. The halogen 
hydracids were azeotropic mixtures (with water) dis¬ 
tilled just before use. The solvents were purified by 
the usual procedure and distilled before use. The 
kinetics has been followed by the usual Argentimctric 
procedure, i.e., Volhards' method. 

Authors’ thanks are due to the Principal, Regional 
Engineering College, Tiruchirapalli, for providing 
facilities for the work. 

Chemistry Department, (Late) T. P. Viswanathan. 
Regional Engineering P. S. M. Kannan.* 
h College, 

Tiruchirapalli-15, Tamil Nadu, 

Ai/gifst 18, 1977. 

* A. V. V. M. Sri Pushpam College, Poondl, 
Thaiijavur District, Tamil Nadu. 

1. Radhakrishnamurthy, P. S. and Viswanathan, 

T. P., Proc. Jncl. Acad. Sci., 1969-70, p. 47. 

2. — and —, 1ml. Jour. Chein., 1969, 7, 1216. 

3. — and —, Tetrahedron, 1968, 24, 5645. 


SYNTHESIS OF 7-CHLORO-2, S-DIHYDRO- 
4 (lH)-QUINOLONE—AN IMPORTANT 
INTERMEDIATE IN THE SYNTHESIS OF 
CHLOROQUINE 

Chloroquine is an important antimalarial and an 
antiamoebic drug which has been synthesised by 
different workersL^. However, the simplest method 
appears to be the one described by Johnson and Buell 2 
who have synthesised it by the condensation of m- 
chloroaniline with methyl acrylate to yield methyl-y?- 
anilinopropionate. The tosyl derivative of the latter 
was hydrolysed to the corresponding propionic acid 
and then cyclised to yield N-tosyl-4-keto-7-chloro-l, 
2, 3, 4-tetrahydroquinoline which op subsequent acid 


hydrolysis afforded 7-chloro-2, 3-dihydro4 (IH)- 
quinoIone.'^.The latter on reaction with 4-diethyl- 
amino- 1 -methylbutylamiiie gives chloroquine. 

In an earlier publication-^ we have reported the 
formation of some 2 „ 3-dihydro~4 (IH) quinolones 
in a single step by reacting aniline derivatives with 
a, ^-unsaturated acids in the presence of polyphos- 
phoric acid (PPA). It was, therefore, of interest 
to see if 7-chloro-2, 3-dihydro-4 (IH) quino- 
lone could be obtained in a single step by the reaction 
of /? 2 -chloroaniline (I mole) with acrylic acid (I mole) 
in the presence of PPA at 100° for 5 hr. However, 
the reaction afforded only a single cyrstalline 
compound (TLC), m.p. 164-5°, in 25% yield. Its 
m.p. as well as the analytical and spectral data indi¬ 
cated that it was different from the expected quino- 
lone, though it formed a crystalline 2, 4-DNP. Its 
mass spectrum showed a large molecular ion peak 
at M+ 235 and the UV of the compound showed 
AM®OH at 230, 270, 300 and 410 nm whereas 2, 
3-dihydro-4 (IH) quinolones generally showed 
at 235, 255 and 375 nm. 

max 

Further, in the IR (KBr) spectrum the -NH band 
was completely absent while other bands were obtained 
at 1660 (>C- 0 ), 1580, 1550, 1500 (ar) cm-i. Its 
NMR (CDCI 3 ) spectrum integrated for a total of ten 
protons including two aromatic protons appearing 
as an AB pattern at 8 6-5 and S l'€. 

The above evidence is fully consistent with the 
structure 8 -chloro-benzo (/, ./) quinolizine- 1 , 7-dione 
( 1 ) which was assigned to the reaction product. 




I I 

7-Chloro-2, 3-dihydro-4 (IH) quinolone was, however, 
prepared by us by a simplified procedure as follows: 

m-Chloroaniline was cyanoethylated by heating 
it with acrylonitrile and cupric acetate when /l-(3- 
chloroanilino)-propionitrile was obtained as a crystal¬ 
line solid in 60l% yield^. This on alkaline hydrolysis 
yielded the corresponding propionic acid which was 
cyclodehydrated with PPA to give 7-chloro-2, 3- 
dihydro-4 (iH) quinolone (II) as a yellow crystalline 
solid in 50% yield. It was characterized by the 
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for mation of a 2, 4 -DNP, m.p. 282^ The m.p. and the 
spectral data of (II) were in full agreement with those 
reported in literature. Comparison with an authentic 
sample confirmed its identity. 

The above modified method thus avoids the tosyla- 
tion and hydrolysis steps reported by previous 
workers^. Further, in this reaction the unwanted 
5 -ch!oro isomer is not formed and hence the separa¬ 
tion of the isomers is avoided. 

The reactions of /«-chloroaniline with a-methyl- 
acrylic and crotonic acids in the presence of PPA 
were also studied. In both cases only the corres¬ 
ponding acrylanilides, m.p. 100-01° and 94-5°, were 
obtained in 25% and 10 % yields along with a lot of 
tarry matter. 

All compounds gave satisfactory C, H and N ana¬ 
lyses. 

Thanks are due to the Ciba-Geigy Research Centre, 
Bombay, for the spectra and to Mrs. J. A. Patankar, 
for the microanalyses. 

Department of Organic 

Chemistry, 

Institute of Science, 

Bombay 400 032, 

^pn7 26, 1978. 
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FOSSIL WOOD OF CANARIUM FROM THE 
TERTIARY OF WEST BENGAL, INDIA 

A NEW fossil wood belonging to the genus Canarium 
of the family Burseraceae is recorded here for the first 
time from India. The material was collected from 
the Tertiary rocks of Santinekatan (23° 42'N, 87° 
42' E) near Bolpur, district Birbhum, West Bengal. 
The fossil specimen is represented by one small piece 
of petrified wood. The preservation is uniform and 
the internal details are moderately well preserved. 
It shows the following characters: 

Wood diffuse-porous (Fig. 1 ). Growth rings not 
visible. Vessels small to moderately large, t.d, 
133-266r.d. 165-566.a; solitary as well as 
radial multiples of 2-S cells (Fig. 1); vessel oval to 
elliptical in cross section; vessel members 266-1332 fi 
in length with truncate ends, perforation simple; 
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intervessel pit pairs large, alternate, bordered wit^^ 
lenticular apertures; heavily occluded with tyloses. 



Figs. 1~2. Canarioxylon indicttm. Fig. 1. Cross 
section of the fossil wood showing the nature and 
distribution of vessels parenchyma and fibres, :< 30. 
Fig. 2 . Tangential section showing the nature of 
xylem rays and vessel members, x 50. 

Parenchyma scanty, paratracheal, confined as a thin 
layer around the vessels, parenchyma cells thin walled. 

Xylem Rays 1-3 seriate, mostly biseriate (Fig. 2); 
ray tissue heterogeneous, composed of both upright 
and procumbent cells, rays 8-35 cells high, 199-732 ft 
in length; ray cells thin walled. 

Fibres thick walled, septate, angular in cross section. 
A detailed examination of the modern woadsi"''^ 
indicate that the present fossil wood is closely allied 
to the modem genus Canarium Linn, of the family 
Burseraceae in regard to the distribution pattern of 
vessels, type ©f perforation plate, distribution of 
parenchyma and the presence of profuse tyloses is 
the vessels. It also shows resemblance in gross features 
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vith the genera Bischofia B. L. of Euphorbiaceae and 
^arringtonia Forst., of the family Lecythidaceae. How¬ 
ever, there are some important anatomical details 
vhich distinguish the present fossil wood from these 
Senera. 

Hitherto the only species Canarioxylon ceskobude- 
'aviceme sp. nov. has been described by Prakash et al.^ 
'rom South Bohemia, Czechoslovakia. The present 

'ossil wood diifers from C. ceskobudejovicense in having 
arger vessels, 1-3 (mainly 2) seriate, long xylemrays, 
ind absence of growth rings. Therefore a new specific 
epithet Canarioxylon indicum is given here. 

We are thankful to Dr. U. Prakash and Dr. N. 
A.wasthi of the Birbal Sahni Institute of Palaeobotany, 
Lucknow, for their helpful suggestions. We also 
icknowledge the help given to us by Dr. S. Purakayastha 
Tor allowing us to consult the xylarium of F.R.I., 
Dehra Dun. 

Palaeobotany Laboratory, P. K, Ghosh. 

Department of Botany, S. K. Roy. 

Burdwan University, 

Burdwan 713 104, April 3, 1978, 
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OCCURRENCE OF NODULES ON THE 
PLACENTA OF FRUITS OF PAPAYA 

The following is a preliminary report on the occur- 
jrenc,e of plaoentajl nodules in thia fruib of Papaq^ (Carica 
papaya L.) var. Honey Dew which is under cultivation 
in Sheaoiy.angar. It bears fruits all thii^Oxigh the year. 
The fruits of the summer season bear a large number 
of seeds all along the length of the placental column. 
But those produced during October to February con¬ 
tain barely a few seeds, that too at the terminal regiop! 
of the fruk cavity, the remaining region bearing 
aborted ovules. In) addition, the lo wer port of the placental 
region bears a number of nodular outgrowths of various 
^izes (Figts. 1 and 2). A study was made for two 
years (1976-1977), examining 16 to 20 fruits in each 
of the seasons and they consistently revealed the above 
conditions. The fruits remain healthy and there are no 
apparent disease symptoms or of anjy kind of infestation. 

The nodular masses vary in size between 3 mm and 
XO mm in diameter. They have a compadc structure and 


the microscopic examination reveals that they are made 
up of parenchymatous, serialljy arranged highly vacuo¬ 
lated cells of different sizes. Perfclinaffy dividing cells 
are predominaoiC Over the anticlinalljy dividing celts indi¬ 
cating their growth m volume (Fig;. 3), These nodular 



Figs. 1-3. Fig. 1. Longitudinally: split halves of 
fruits showing the seeds at the distal Enblocfced 
(X) region shows nodules. Fig. 2. England view of 
X of Fig. 1. Fig. 3. MicropliotO'graph of a portion of 
seaioned nodule, i 

masses develop from localized meristematic zones. The 
derivaltives of these cells by successive divisions organize 
into serialljy arranged rows of cells which constitute the 
nodule. The aborted ovules are seen on the surface of 
the nodules indicating that the mecistematjo zones arise 
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from the subepidermai region within the placenta. 
Within the nodules, fully differentiated vascular elements 
are seenh The size and shape of the nodule is not 
consistent. 

Sincere thanks are due to Dr. Crispin Devadas, 
Professor and Head of the Department of Botany, Madras 
Christian College, for constant encouragement and guid¬ 
ance and to Dr. D. A, Govindappa, Professor and Head 
of the Department of Botanjy, University of Mysore, for 
going through the manuscript and offering useful 
suggestions and the Pachaiiyappa’s Trust Board and the 
Principal for the facilities provided. 

Department of Botaniy, A. Balasubramanian. 
Pachaiyappa’s College, 

Madras- 600 030, 

January 21, 1978. 
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INDUCED variability FOR POD AND SEED 
SIZE IN LENTIL {LENS CULJNARIS MEDIC.) 

Dry seeds of the variety L-235 treated with 6 and 
10 kR doses of Co^*^ gamma rays were sown in the 
field. The M 2 and M 3 progenies raised from gamma 
ray treatments were screened for various kinds of 
mutations. True breeding mutations for pod size 
were isolated in large M 2 populations (Fig, 1 ). Large 
pod and long pod mutants were isolated in 6 kR treat¬ 
ment, while in 10 kR treatment short pod and minia¬ 
ture pod mutants were selected. Such pod variations 
have been reported in groundnut (AracJus hypogaea^A, 
The seed size, shape,, colour and other characteristics 
of these pod mutations are given in Table I. The 
change in pod size also affected the size, shape and 
coat colour of the seeds. The 1000 seed weight of 
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the long pod mutant was 2 gm higher and 6*4 and 
10-4 gm less in the small pod and miniature pod 
mutations respectively than the parent. It remained 
unaltered in the long pod mutation. In addition, 
seed coat colour mutations were also observed. Seeds 
were light mottled in large and small pod mutants, 
while ‘it was heavily mottled in long and miniature 
pod mutations. Seed coat colour mutations were 
reported in common bean {Phaseolus vulgaris)^^ black 
gram {Phaseolus mungoy and cowpeas (Vigna sinensis)^. 


fii III 


« «*-«! •••• 
0 g 


B 0 


Fig. 1 . Induced variability for pods and seed size 
in the variety L-235. 

Left to right: ( 1 ) Normal pods and their seeds, 
( 2 ) Large pods and their seeds, ( 3 ) Long pods and 
their seeds, (4) Small pods and their seeds, and 
(5) Miniature pods and their seeds. 


The increase or decrease in the size of the pod. 
except in the long pod mutation, was accompanied 
by a proportionate increase or decrease in the seed 
size. Lack of increase in the seed size of long pod 
mutation might have been due to the shrivelled nature 
of the seeds. The correlation between 1000 seed 


Table I 


Characteristics of pod mutations in the .variety £-235 

Character 

Parent variety 
(L-235) 


Induced pod mutations 


Large 

Long 

Small 

Miniature 

Pod length (mm) 

10-5 

13-1 

13-2 

8-6 

8*6 

Breadth (mm) 

5-5 

61 

5-5 

4-5 

3-0 

Surface area (sq. mm) 

57-5 

79*9 

72-6 

38-7 

25*8 

Seed weight (gm/1000) 

21*6 

21*8 

- 23-6 

15-2 

11-2 

Seed shape 

Round and 

Round and 

Long and 

Small and 

Very’ small and 


flat 

shrivelled 

flat 

slightly 

elongated 





round 


Seed coat colour 

Mottled 

Slightly 

Highly 

Slightly 

Highly mottled 



mottled 

mottled 

mottled 
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waight and surface area of the pod was significant 
(/* ™ 0*942). The results indicated that pod size and 
seed size are closely associated, and the pod size 
can serve as a convenient basis to select variability 
for seed size. A knowledge of this association is of 
great importance in lentil breeding for impioving a 
complex character like yield. 

All the pod mutations exhibited monohybrid segre¬ 
gation in succeeding generations, hence they are con¬ 
trolled by a pair of recessive factors. 

The financial assistance from Indian Council of 
Agricultural Research to the senior author is grate¬ 
fully acknowledged. 

Division of Genetics, 

Indian Agricultural 

Research Institute, 

New Delhi J10 012, 

March 15, 1978, 
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EMBRYOLOGICAL STUDIES ON INDIAN 
SPECIES OF MORUS 
I. Microsporogenesis 

The microsDorogencsis in Morus has received very 
little attention and the earlier studies have not tab'n. 
This note reports on the microsporogenesis in three 
Indian species of Morns, M. alba, M. indica and M. 
laevigata. 

A young anther has a homogeneous mass of paren¬ 
chymatous tissue surrounded by an epidermis (Fig. lA). 
It becomes four lobed during further development and 
three to four vertical rows of hypodermal archesporial 
cells differentiate in each lobe. This archesporial 
cells can be distinguished by their conspicuous size, 
presence of large nucleus and dense cytoplasm (Fig. IB). 
The first periclinal division in an archesporial cell 
results in the formation of an outer primary parietal 
cell and an inner primary sporogenous cell. The 
outer primary parietal cell divides periclinally to 


form a secondary outer and a secondary inner parietal 
cell (Fig. 1 C). The secondary parietal cells divide 
periclinally and form four cell layers, endothecium, 
two middle layers and tapetum (Fig. 1 D-G). The 
development of anther wall thus conforms to basic 
type^. 

The cells of the epidermis of young anther undergo 
anticlinal divisions. They become tangentially elongated 
and deposit cutin on their walls. The epidermal cells 
begin to lose cytoplasm when meiosis sets in the 
microspore mother cells (Fig. I G, H). Following 
the degeneration of epidermis, the endothccial cells 
show characteristic thickenings. First these thicken¬ 
ings are formed on radial walls (Fig. 1 J), but before the 
dehiscence of the anther they also extend to inner 
tangential walls (Fig. 1 K). The tapetum is usually 
a single layer of cells which are glandular in nature. 
Occasionally a two-layered tapetum has also been 
observed (Fig. 1 1). The tapetal cells become bi- to 
mutiin: cleate at maturity (Fig, 1 H, I). 

The primary sporogenous cells undergo several divi¬ 
sions ind then behave as microspore mother cells. 
The latter show meiotic divisions with simultaneous 
cytokinesis thus forming tetrahedral or isobilateral 
tetrad (Fig. 1 L-Q). The microspore is somewhat 
triangular in outline as it separates from the tetrad 
but it rounds off soon. Its nucleus divides to form 
a vegetative and a generative nucleus (Fig. 1 R, S). 
The pollen grains are shed at bicelled stage. The 
pollen grains are (2) 3 (4)-zono porate, oblate spheroi- 
dal(18*4 X 18*9microns; range 17*2-19*1 x 17*2- 
19*8 microns in M. alba, 14*5 >: 14*5 microns; range 
12*2-17*2 x12*2-18 ^microns in M. indica, 18*6 
X 19*6 microns; range 17*2-19*1 x 16*5-19*8 
microns in M. laevigata ); amb circular, margins 
smooth, pore raised and broad; apsis diameter 4*1 
microns in M. alba (range 3 • 6-4 • 3 microns) and 3 
microns in M. indica and M. laevigata (range 2 *8-3 *6 
microns), Mesaspider diameter 17*1 microns (range 
16*5-17*2 microns) in M.alba\ 12*5 microns (range 
11*0-15*8 microns) in M. indica and 18*1 microns 
(range 17*2-18*7 microns) in M. laevigata. Exine 
1 *4 microns thick. Ectine thicker than endine, surface 
psilate. 

The development of the anther wall conforms to 
the basic type, although monocotyledonous type of 
development of anther wall has been reported for 
Moraceaeh As such Moraceae falls under that cate¬ 
gory of families where two types of wall formation 
occur among the component species. The other five 
families where two types of wall formation are repor¬ 
ted so far, are Caryophyllaceae, Combretaceae, Euphor- 
biaceae, Thymelaceae and Sterculiaceae^ . 


S. K. Sharma.* 
B. Sharma. 
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Fig. 1 A-S. Microsporogenesis in Morns. A, I, Q-S, M. alba; J-O, M. inclica; B H, P, M. laevigaUL 
A cross-section of a young anther. B-H, Development of anther wall layers and stages in microsporogencsih. 
I ’ A part of cross-section of anther showing two-layered tapetum. J, K, Endothecial cells showing 
thickenings on radial and tangential walls; I-Q, Stages in the development of microspore; R, A microsporc: 
S, pollen grain at two-celled stage. 

A Archesporial cell; E, epidermis; EN, endothecium; IP, inner secondary parietal layer; 
middle layer; OP, outer secondary parietal layer; PP, primary parietal cell; PS, primary sporogenous 
cell; ST, sporogenous tissue; T, tapetum. 
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CARBOFURAN RESIDUES IN BANANA 

In recent years there has been a considerable increase 
in the death or slow decline of banana due to a root 
nenratode called Radoplwlus similis and carbofuran 
(3% G) at the rate of 42 g per plant has been found 
to be successful in controlling the nematode (Anon-). 
Although this chemical control has been in¬ 
creasingly adopted by many farmers in Tamil Nadu, 
little is understood in respect of the translocation and 
persistence of carbofuran in the edible parts of banana. 

An experiment was conducted in banana (var« 
Robusta) with carbofuran treatment as pralinage. 
Banana suckers were dipped in clay slurry and over that, 
carbofuran 3% granules (42g/plant) were sprinkled 
and planted. At the time of harvest (8V months 
after the insecticide application), the pseudo-stem and 
banana fruits (both ripe and unripe) were analysed 
for the carbofuran (Gupta and DcwaiP) and its 
metabolites by TLC techniques (Gupta and Dewan'’). 
The banana fruits were analysed after removing the 
peel. 


Table I shows the residues of carbofuran in pseudo¬ 
stem and banana fruits as estimated by colorimetric 
and TLC methods. The colorimetric determination 
gives the total quantity of carbamates and the phenolic 
metabolites present and does not distinguish between 
carbamates and other metabolites. Hence the TLC 
estimation was also carried out to find the nature of 
carbofuran residues present in the edible parts. The 
psendo-stem contained 0-084 ppm of total residues 
and consisted of carbofuran and 3-hydroxy carbo¬ 
furan. Banana fruits (unripe) recorded 0*082 ppm 
of total residues while the ripe fruits had registered 
a higher value of 0-102 ppm. The higher residues 
in ripe fruits as compared with the unripe fruits might 
be due to the slightly lower extraction in the case of 
the latter as evidenced from the recovery percentages 
of fortified samples. 

In both the ripe and unripe banana fruits the parent 
compound was not detected and the entire residues 
were accounted for by 3-hydroxy, 3-keto carbofuran 
and by their respective phenols. However, other than 
3-hydroxy carbofuran and the unaltered parent com¬ 
pound, no other metabolites were detected in the 
pseudo-stem. The total residues of carbofuran in 
banana fruits as estimated by the colorimetric method 
were 0-082 and 0-102 ppm for ripe and unripe fruits 
respectively while the TLC data showed that the toxic 
metabolits, viz., 3 hydroxy and 3-keto carbofuran 
residues accounted for only 0*065 and 0-085 ppm 
in ripe and unripe banana respectively and the rest 
of the residues would have been possibly accounted 
for by the non-toxic metabolites like 3-hydroxy and 
3-keto carbofuran phenols. As indicated earlier the 
colorimetric estimation gave higher values of residues 
since it included the phenolic metabolite besides the 
carbamate compounds. The contents of toxic carba- 


Table 1 

Residues of carbofuran and its metabbolites in the edible parts of banana 

Residues in ppm. 


Edible parts 


TLC Technique 


1. Pseudo-stem 

2. Banana fruit (Unripe-peel 

removed) 

3. Banana fruit (ripe-peel 

removed) 


Colori¬ 

metric 

Carbo¬ 

furan 

3-OH 

carbofuran 

3-Keto 

carbofuran 

Other 

metabolites 

0-084 

0-035 

0-050 

ND 

ND 

0-082 

ND 

0-040 

0-025 


0-102 

ND 

0-050 

0-035 

n 


= 3-OH carbofuran phenol. 


I = 3-Keto carbofuran phenol. 


ND = not detected. 
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mate metabolites were low and they fell below the 
accepted tolerance level of 0*1 ppm fixed by the 
Environmental Protection Agency, USA (Anond) and 
such results of low residues in the harvested produce 
(below the tolerance level of EPA, USA) was en¬ 
countered by Bhattacharjee et in soybeans, Kapoor 
and Kalra^ in sorghum and Rajukkannu et in 

sweet potato and rice. 

All these results showed that carbofuran when applied 
to banana, at the time of planting, got translocated 
to pseudo-stem and fruits. The residues, although 
in small amounts, persisted in pseL.do-stem and fruits 
till the time of harvest. The content of carbofuran 
and other toxic metabolies in the edible parts was so 
low that they were below the tolerance level of EPA, 
USA and thus carbofuran can safely be used as a plant 
protection chemical in banana against the root nema¬ 
tode without any residue hazard. 

Pesticide Residue Laboratory, K. Rajukkannu. 
Tamil Nadu Agricultural M. S. Venugopal. 

University, Coimbatore-3, P. Vasudevan. 

March 11, 1978. M. Balasubramanian* 
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In cereals, though the major photosynthetic contri¬ 
bution is by leaf blades, the leaf sheath and the inflore¬ 
scence also contribute considerably towards the total 
photosynthesis of the plantL2. jt is reported from 
shading or detachment treatments that the total contri¬ 
bution of ear or panicle photosynthesis to grain weight 
in rice is in the range of 8 to 22%^~'? Diflerences 
reported on the relative contribution of ears to total 
dry weight may be due to techniques employed, 
varietal characteristics or management practices^ 
In the present investigation, the varietal differences in 
the relative photosynthetic activity of the ear were 
assessed by ^^002 technique^. 

Photosynthetic CO 2 fixation was determined in the 
excised ears of uniform age at aiithesis in 4 field grown 
rice varieties (dry season, 1977). Photosynthetic rate 
in the leaves (second from top) was also assessed simul¬ 
taneously. The cpm values obtained were converted 
to mg CO 2 as per Naylor and Teare® and the activity 
was expressed as mg CO 2 fixed per g fresh material per 
hour, so as to facilitate meaningful comparison between 
leaves and ears. In a parallel set, total chloropLyll 
content was also estimated following acetone extrac¬ 
tion^^. Each variety was replicated five times and there 
were five ears or leaves under each treatment. 

The photosynthetic activity of ears and leaves 
differed significantly among the rice varieties (Table I). 
Ears fixed less CO 2 , varying from 1*2 {Ptb. 10) to 
4*5mg(/5’ 52-102), accounting only 5 to 20% of 
the leaf activity per g f.wt. 

Table 1 

Leaf and ear photosynthesis in rice 



(mg CO 2 g“^ fresh wt. hr.~i) 

Variety 

Leaf Ear Mean % of leaf 


Ptb. 10 

26-0 

1*2 

13*6 

4*6 

JS. 52-102 

22-1 

4*5 

13*3 

20*4 

Ratna 

32-0 

2*5 

17*3 

7*8 

T. 3 mut. 

22*1 

1*4 

11*7 

6-3 

Mean 

25*5 

2*4 

14*0 

9-8 

C.D. (5%) 

Variety = 

2-3, 

Part ~ 1*6, 

I ml er- 


actio-n = 2*3. 

The chlorophyll content was considerably lower 
in the ears than in the leaves and did not vary signi¬ 
ficantly between the varieties (Table II). However, 
the efficiency in fixation per unit chlorophyll 

differed remarkably among the varieties. Thus, 
although Pib. 10 and JS. 52-102 had alnxDSt the same 
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quantity of chlorophyll in the ears, the CO 2 assimila¬ 
tion per mg chlorophyll was only 53 aM in the former 
as against 183 ftM CO 2 in the latter. 


Table II 

Chlorophyll content and photosynthetic efficiency of 
rice leaves and ears 


Chlorophyll (mg~^ g“^ f.wt.) 


Variety Leaf Ear Mean ° 

'/(y of leaf 


Ptb. 10 

2-49 

0-51 

1*50 

20*5 


(237) 

(53) 

(145) 

(21*5) 

JS. 52-102 

1-98 

0-56 

1*27 

28*3 


(254) 

(183) 

(218) 

(72*0) 

Ratna 

2-47 

0-50 

1*49 

20*2 


(294) 

(113) 

(204) 

(38*4) 

T. 3 mut. 

2-22 

0-33 

1*27 

14*9 


(218) 

(101) 

(160)' 

(46*2) 

Mean 

2-29 

0-48 

1*38 

21*0 


(251) 

(112) 

(182) 

(44*5) 

Figures in 

parenthesis 

indicate photosynthetic 

efficiency in ftM CO 2 mg“t 

chi. hr- 

■t. 


CD, (5%) 

varieties ns 

, part 

= 0*24, 

interaction 


= ns. 

The results indicate that efficiency of the varieties 
in leaf and ear photosynthesis is not in the same order. 
The local variety Ptb. 10 which is efficient in leaf photo- 
syntheis is not so efficient in ear assimilation whereas 
the reverse was the trend with the high yielding 
culture, JS. 52-102. 

Discussing the various methods employed earlier 
Thornett suggested that the measurement of CO 2 
exchange would give the most reliable estimate of the 
contribution of different plant parts to grain carbo¬ 
hydrates. The present study indicates the possibility 
of utilising photosynthesis technique for rapid 
identification of rice cultures that are efficient in ear 
photosynthesis. 

Division of Physiology, K. V. Janardhan. 

Central Rice Research Institute, K. S. Murty. 
Cuttack 753 006, India, 

April 3, 1978. 
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EFFECT OF MORPHACTIN ON THE LEAF 
EPIDERMIS OF LYCOPERSICON ESCULENTUM 
MILL. 

Morphactins, a versatile class of synthetic bio- 
regulants, exhibit a wide range of diverse influences on 
plant growth and development. The degree of the 
effect depends on the stage of development of the 
object at the time of application^-^. During a study 
of the effect of different doses of morphactin CME 
74050 on L. esciilentuni Mill var. Pusa Ruby, many 
marked changes in the epidermal tissue of the leaf 
have been observed. In, this communication, varia¬ 
tions caused by it have been presented in comparison 
to the normal plants. In general, in the treated plants, 
the division of the epidermal cells is checked and a 
gradual reduction in the number of stomata and epider¬ 
mal cells per unit area of the leaf has been noted. The 
length of the guard cells is enhanced and the cells are 
unique in having large number of starch grains. In 
addition to these features, occurrence of contiguous 
stomata and incompletely developed stomata are 
quite common. 

L. esculentiim seedlings were raised in the university 
botanical garden in October in five beds. Forty days 
old seedlings were sprayed with 1*0, 2*5, 5-0 and 
7*5 ppm concentration of morphactin CME 74050 
and 0-02% Tween~20 was used as a wetting agent. 
One bed was kept as control and sprayed with the 
wetting agent only. In all, 5 sprays were made, first 
two at an interval of one week, then two more at inter¬ 
vals of 15 days and the final spray 30 days after 
the fourth application. After 15 days of the final 
spray, 4th nodal leaves were collected and fixed in 
formaldehyde : acetic acid : 70% Ji^ldohol (5 : 5 : 90). 
The lower epidermal peels of five leaves under each 
concentration were stained• in .Haematoxylin, mounted 
in 50% glycerine and studied. 

The controls have slightly undulated cells and irregu¬ 
larly oriented stomata (Fig. .1 A), while in the leaves 
of morphacj’n.treated plants the epidermal cells,have 
deep and larger undulations. Maximum undulatioii 
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Table I 


Effect of morphactin on stomatal index, density and size and other leaf characters on L. csculentum 



^Stomatal 

index 

*Stomatal 
density/ 
sp. mm. 

*Sizc of 4th 
nodal leaf 
cm2 

^Number *Numbcrof 
of leaflets celh/sq. mm 
per leaf 

**Size of 
trifhome 

Size of 
stomata 

L X B ju. 

*=^‘%Cont:- 

guous 

stomata 

Control 

34-40 

54-0 

37-03 

14-6 

125-0 

6*06 

o 

X 

0*0 

1-0 ppm 

29*10 

40-0 

35*68 

12*3 

123-0 

6*68 

•77 X -41 

5-62 

2-5 ppm 

28*80 

36-0 

33*92 

8-5 

89-0 

6*75 

*93X -45 

7*78 

5*0 ppm 

21*40 

23-0 

26-70 

6*6 

83-0 

8*75 

•95x *48 

17*74 

7*5 ppm 

15*30 

18-0 

7-20 

3*5 

99-0 

8*57 

l*04x *60 

18*45 


* Average of 50 replicates. ** Average of 100 replicates. 



Fig. 1 A—G. L esciilentum — Leaf epidermis with 
stomata. A—Control, B-E—morphactin 1*0, 2-5 

5-0 and 7-5 ppm treated respectively. F—Stomata 
with starch grains morphactin 7 • 5 ppm treated and 
G—Control. (A-E, 10 x 40; F-G, 10 x 100.) 

is in 7-5 ppm treated plants (Fig. 1 B-E). The average 
size of the stomata increased with the increase in the 
concentration of morphactin (Table I). The amount 
of starch grains is also more in the guard cells of treated 


plants. The total leaf area and the number of cells 
and stomata per unit area have, however, decreased 
with the increase in morphactin concentration (Table [). 
A number of abnormalities in the structure of stomatal 
apparatus have been observed. Contiguous stomata 
(two stomata just adjacent to each other) is of frequent 
occurrence. Guard cell without nucleus and binucleate 
guard cell have also been observed. In treated plant.s, 
the leaflets of the compound leaf gradually fuse to 
form a simple leaf with leathery te'{tu.re and the veins 
are prominent, forming .irregular close network. The 
size of the trichomes in the treated plants is also larger 
(Table I). 

It is evident from the present work, as well as from 
a perusal of literature, that morphactin changes not 
only metabolism of plant but is also responsible for 
numerous morphological variations, in the present 
study enlargement of epidermal cell and inhibition 
ofreli division have been noted in all the treated plants. 
Regarding these two points the present obs.'rvationii 
are not in accordance to those of Patiwal et al,^. 

We are grateful to Dr. R. S. Mehrotra for facilities, 
and to Dr. S. N. Bhambie for valuable suggestions, 
and to the U.G.C. for financial assistance to V. K. J. 

Department of Botany, Vijender Kumar Jain. 

Kurukshetra University, Dibakar Mukherjee. 

Kurukshetra 132119, India, 

April 15, 1978. 
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A NEW CHROlVrOSOME NUMBER REPORT IN 
SETARU KAGERENSIS MEZ. 

The geaus Setaria, which is cosmopolitan in distri¬ 
bution, belongs to the family Poaceae (Gramineae), 
and comprises 125 species of considerable economic 
avail, including grain, yielding crops, perennial forage 
grasses and noxious weeds. Of the 125 species, about 
79 species were cytologically investigated^"*3 with 
scattered reports of chromosome numbers. The 
present communication concerns the new chromosome 
nunib-r report of In 18 for Set aria kagerensis 
Mez., an Australian perennial forage grass as against the 
earlier report of 2n ^ 54 for this species by Tateoka'^. 



Fig. 1. Setaria kagerensis 

Fig. 2. Diakinesis showing 9 bivalents, x 2,500. 


The species is a moderate spreading herb of about 
129 cm in height with linear decorative leaves 
(Fig. 1). 

Cytological studies at different stages of meiosis 
revealed normal behaviour. The haploid number of 
chromosomes is 9. At diakinesis 9 bivalents have 
been observed (Fig. 2). Closed bivalents have two 
chiasmata each, where as open ones have only one 
chiasma each. Terminalization coefficient at meta¬ 
phase I is 0-83. During anaphase I the chromosomes 
assort regularly to the two poles with the distribution 
of 9: 9. Normal tetrads are formed and the spores 
are of uniform size. Absence of multivalent formation, 
and regular meiosis shows that the species is a pure 
diploid. The lowest chromosome number reported in 
the genus Setaria is In — 18 (Fedorov^) indicating 
the base number as 9. Hence the basic number is 
9 for Setaria kagerensis and the taxon reported by 
Tateoka^ with In = 54 chromosomes is in all 
probability a hexaploid species. 

Finding of the occurrence of this diploid species 
from Australia with 2/7 = 18 chromosomes in the 
present work is significant in that it provides and 
establishes an important link hitherto unknown in 
the polyploid complex. It is also indicative that the 
chromosomal evolution in the taxon is through poly¬ 
ploidy and associated changes. 

The authors are grateful to Professor A. S. Rao, 
Head of the Department of Botany, Nagarjuna Uni¬ 
versity, for providing the facilities, to the Plant Intro¬ 
duction Section, Queensland, Australia, for the supply 
of the seed material and to Shri N. Bapa Rao, Depart¬ 
ment of Botany, V.S.R. College, Tenali for taking the 
photographs. One of us (Z. Yacob) thanks the 
Council of Scientific and Industrial Research, New 
Delhi, for the award of a Junior Research Fellowship 
during the tenure of which the work was done. 

Department of Botany, N. Lakshmi. 

Nagarjuna University, Z. Yacob. 

Nagarjuna Nagar 522 510, 

Guntur District, Andhra Pradesh, 

India, April 20, 1978. 
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SYDOWIELLA, A NEW GENERIC RECORD TO 
INDIAN ASCOMYCETES 

During survey of the ascomycetous flora of Bhagalpur, 
the authors came across a species of Sydowiella on 
dead twigs of Anthocephalus chinensis Lour. (=A. 
cadamba Miq.). The genus Sydowiella was created 
by F. Petrak in the year 1923 with 5. fenestrans as the 
type species. A second species, /.e., S. dakotonensis 
was subsequently added by him in 1925. Altogether 
five species of Sydowiella are known from different 
parts of the world. In IndiaL^j”^"*^ the genus was 
not recorded earlier. The present species differs from 
all other known species. It is therefore being dis¬ 
posed of a new species /.e., S. indica. The details are 
tabulated in Table 1. 


tunicate, Octosporous, 70-85 X 15-20 /x, paraphysate, 
with characteristic ring-like thickening at the apex 
(Fig. \ a)\ paraphyses filiform; ascospores biseriate 
to irregulare, hyaline, bicelled with rounded to obtuse 
ends, constricted deeply at the septum and having one 
oil globule in each cell, 19-22-5 x 7-5-9 p (Fig, 1 />). 

Habit : On dead twigs of Anthocephalus chinensis 
Lour. (= A. cadamba Miq.), collected by M. A. Rizwi 
on 5-10-1976 from Botanical garden, Bhagalpur Uni¬ 
versity, P.G. Bot. Herb. No. 17. The isotype is depo¬ 
sited at CMI, Kew, England under accession No. 
1 MI-209199. 

S. indica shows some similarity to S. azukfae but 
can easily be distinguished by its larger perithecia, 


Table I 


Name of the species Perithecia 


Ascus 


Ascospores 


1. S. fenestrans 
(Duby) Petr.-^ 

2. S. dakotonensis 
Petr.*’ 

3. S, ambigua (Mont) 
Munk4. 

4. S. ribis (P. Henn.) 
MunkL 

5. S. azukiae Hino 

and KatumotO" 

6. S. indica sp. nov. 


500-700 (JL diam. 

200 |u. in height 
250-350 ft diam. 

upto 1000 ft long 
upto 600 p in height 
400-500 II diam. 
600-800 ft in height 
100-180 ft diam. 
70-120 ft in h' ight 
150-315 ft diam, 
180-350 u in height 


90-120 X 12-15 ft 
65-75 X 8-10 ft 
130-160 X 11-13 ft 
180-220 X 13-16 ft 
54-90 X 10-5-14 ft 
70-85 XI5-20 ft 


15-19 X 7-8 ft 
15-20 X 6-5-9 ft 
18-27 X 8-11 ft 
30-40 X 12-15 ft 
18-22 X 4-5-6-5 /t 
19-22-5 X 7-5-9 ft 



Sydowiella indica sp. nov. 

Perithecia singularia Vel aggregata, subepidermalia, 
globosa Vel ovoidea, Ostiolata, 150-315 ft diametro, 
180-350 ft altitudine; Ostiolum extra hostis epider- 
midem prostrusum, periphysibus crebris introrsus 
obductum; asci basales, subclavati Vel cylindrici, 
Unitunicati, Octospori, 70-85 x 15-20 ft, paraphysibus 
interspersi, apice incrassatione annuliformi proparia 
notato; paraphyses filiformes; ascosporae biseriatae 
Vel irregulariter ordinatae, hyaline, bicellulares 
Utrinque rotundatae Vel obtusae, ad septum valide 
const!ictae, cellula utraque guttulam oleosam inclu- 
dente, 19-22*5 x 7-5-9 a. 

Sydowiella indica sp. nov.' 

Perithecia solitary or aggregated, subepidermal, 
globose to ovoid, Ostiolate, 150-315 .a in diameter. 
180-350 ft. in height, Ostiole protruding beyond the 
epidermis of the host with numerous periphyses on the 
inner surface, asci basal, subclavate to cylindric, Uni- 


m 

a 

Fig. 1. (a) Single ascus showing apical thickening; 
(b) Ascospores. 
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broader asci and ascospores and prominent constric¬ 
tion at the septum of the ascospores. 

The authors arc grateful to Drs. A. Johnston and 
A. Sivanesan of CMl, Kew, England, for their help 
in identification, to Dr. F. A. Ueckcr, Research 
Botanist, Mycology laboratory, Maryland, for provid¬ 
ing necessary literature and to Dr. D. P. Rogers, 
Department of Botany, University of Illinois, for Latin 
diagnosis. 

P.G. Botany, K. S. Bilgrami. 

Bhagalpur University, M. A. Rizwi. 

Bhagalpur 812 007, 

Apnl 20, 1978. 
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STUDIES IN LAMIACEAE 
V. Venation Pattern in Oeimum L. 

It has been stressed that venation pattern should be 
studied intensivelyb2. jts diagnostic value in syste- 
matics has also been emphasized-L The present investi¬ 
gation on venation pattern of 10 species of Oeimum L. 
has been undertaken to determine its value in the 
systematics of this taxon (Table I). Mature leaves 
of dilTerent species were cleared to ob.serve shape, size 
and absolute number of vein-islets and vein-endings 
using the schedule and terminology followed in an 
earlier communication.^. 

The leaves of all the species are petiolate, simple, 
symmetrical with opposite decussate phyllotaxy; shape 
of leaves is narrow ovate except in O. hasilicum and 
O. kilimandaschariciim, where it is elliptical; margins 
are serrate; apices are acute; bases of lamina are 
obtuse with the exception of (9. basilicum and O. kili- 
mandascharicum where it is acute; and texture is 
chartaceous. 


The major venation is of the pinnate, camptrodro" 
moiis type. The primary vein gives rise to the secorr 
dary veins in opposite or sub-opposite manner. The 
angle of divergence of secondary vein is narrow, acute 
to wide acute in all the species. The secondaries 
graudally diminish along the margins, where they are 
connected by the supra-adjacent secondaries by a 
series of cross veins (Fig. 1). Their ultimate branches 
from distinct marginal loops (Fig. 2). However, a 
number of veinlets come out of the loops and appear 
as free vein endings (Fig. 3). The veins of the next 
order, i.e., tertiary and quaternary are quite thin. They 
are. randomly oriented and form, the reticulum. Only 
primary and secondary veins are covered with bundle 
sheath in all the species (Fig. 4). Development of 
areoles or vein-islets is perfect, though their shape 
is highly variable. Each areole contains one to many 
blind vein-endings which remain undivided or divide 
once or twice (Fig. 5). Table I depicts the data on 
various aspects of minor venation pattern in different 
species of Oeimum and in hundred mature leaves of 
almost the same size in Oeimum basilicum. Un¬ 
connected veinlet has been observed rarely in O. mini- 
mum only. 



Figs. 1-6. Photo Micrographs of cleared leaves 
of O. carnosLim, O. caniim, O. citriodoriim, O. minimum^ 
0. kilimandascharicum and O. sanctum respectively; 

bundle sheath; margin; ////—marginal loops; 
ve —vein ending. 
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Table I 


Variation in the minor vebation pattern of different species of ocimum* and different leaves of O, basiliciim*’^ 


Sr. No. Name of the 
taxon 

Leaf area 
in mm2 

Average size 
of arecle in 
mm2 

No. of No. of 

areole/mm2 veinlets 
entering 
areoles/mm 

No. of vein 
endings/ 

mm.2 

2 

Absolute 
No. of vein 
endings 

Absolute 
No, of vein 
islets 

I. 

Ocimim americanum L. 

238 

0-09 

11*5 

6*0 

8*5 

2023 

2737 

2. 

0. canum Sims. 

515 

0*16 

6*3 

5*0 

6*6 

3399 

3244 

3. 

0. carnosum Link and 
Otto. Ex. Benth. 

764 

0*41 

2*4 

2*6 

3*0 

2292 

1833 

4. 

0. citriodorum Blance 

675 

0-41 

2*4 

2*0 

2*4 

1621 

1621 

5. 

0. crispum Thunb. 

625 

0-19 

5*2 

5*0 

5*5 

3387 

3250 

6. 

0. gratissimiim L. 

2375 

0-36 

2*8 

1*6 

2*2 

5225 

6650 

7. 

0 . kUimandascharicum 
Guerk. 

1630 

1-00 

1*0 

1*0 

1*4 

1630 

2282 

8. 

0. minimum L. 

1175 

0-80 

1*2 

1*5 

3*5 

4112 

1469 

9. 

0. sanctum L. 

633 

0*06 

16*0 

7*5 

11*5 

7279 

10125 

10. 

0. basilicum L. 

495 

0*11 

8-9 

7*0 

8*9 

4405 

4405 

11. 

„ 

540 

0*05 

17*4 . 

11*5 

14*0 

7560 

9396 

12. 

J) 

552 

0*06 

15*5 

7*4 

9*4 

5188 

8556 

13. 

SI 

625 

0*07 

13*7 

1L5 

13*0 

9114 

8562 

14. 

3* 

628 

0*06 

15*3 

8-0 

8*0 

5024 

9608 


* Average of 10 readings ; ** Average of 20 readings. 


LevinS has postulated that vein-islet number in a 
unit area is more or less constant for a species. Gupta^ 
has proposed that the absolute number of vein-islets 
and vein-endings are constant for a species in a mature 
leaf. On the contrary studies of Nicely% Sehgal and 
Pali\\ai\ and Singh et alf, showed that there are 
variations in shape, size and absolute number of vein- 
islets and vein-endings in a unit area in mature leaves. 
AH these authors opine that venation pattern can be 
of major value, along with other characters of the 
leaf. Our observations on 10 species of Ocimmn 
lend support to their findings. Table I shows the 
overlapping in shape, size of areole, their number 
per unit area and absolute number of vein-islets and 
vein-endings in different species of Ocimum (Figs. 4, 6). 
Nearly a hundred leaves of O. basilicum were studied 
to verify the postulates of Levin^, Gupta® and Hickey^, 
but there is so much range and overlapping that no 
positive conclusion car be drawn. In addition to 
venation pattern and gross morphological features, 
anatomy of node, petiole, leaf and dermotypes of all 
these species have been studied^‘^. Leaving aside 
dermotypes, other features including venation pattern 
do not have much significance at least in the delimita¬ 
tion of species in the genus Ocimum, except in 


O. minimum where very rateiy detached veins have 
been observed. 

We are grateful to Professors V. Puri and S. K. Pillai 
for going through the manuscript and cncourugenicnl 
and R. S. Mehrotra for facilities. 

Department of Botany, M. L. Gupta. 

Kurukshetra University, S. Bhambii:. 

Kurukshetra 132 119, India, 

April 22, 1978. 
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AN UNDESCRIBED SPECIES OF 
HAPLOSPORELLA ON ROSE FROM 
MAHARASHTRA 

During a mycological survey at Bhiniashankar (Dist. 
Poona) in 1973, a stem canker disease was observed 
on some rose plants. On microscopic examination 
these cankerous bodies were identified as dark stromata 
of Haplosporella speg. 

Since no species of Haplosporella is known in iite- 
raturc',2 to infect Rosa inclica L. and the present 
collection has thus been considered as a new taxon. 
The same is described as under; 

Haplosporella rosae sp. nov. (Fig. lA and B) 

Pycnostroma brunnea vel atra, crumpentia, bilo- 
CLiIaria, 2-5 mm crassa val 0-30-0-60 mm alta, cellulis 
pseudoparcnchymatibus, non-ostiolata; conidiophora 
simplicia, filiformia, brunnea, septata; conidia ovoidia, 
pallide-brunne avel fusca-brunnea, uniccllularia, magni- 
Ludinc 16-20 X 8-12/xm; hyphis stcrilis nullae. 



Matrix : On stems of Rosa inclica L. (Garden Rose) 
(Fant. Rosaceae) Legit. A. W. S. on 2-12-1973 at 
Bhimashankar (Maharashtra No. AMH 3492 (Holo- 
lype). 

Pycnostroma brownish to black, erumpent, 2-locu- 
late, upto 2-5 mm across, 0*30-0-60 mm in height, 
pscudoparenchymatous cells, non-ostiolate; conidio- 
phorcs simple, filiform, brown, septate; conidia 
oval, light brown to dark brown, one celled, measure 
16-20 X 8-12/mi, sterile threads absent. 

Grateful thanks arc olTered to Professor M. N. 
Kamat for his keen interest, and to the Ministry of 
Education, Government of India, for the award of 
S.R.T. to the senior author (A. W. S.). 

M.A.C.S. Research Institute, A. W. Subhedar. 
Law College Road, V. G. Rao. 

Poona 411 004, April 24, 1978. 
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2. Tilak, S. T. and Rao, R., “The Genus Haplo¬ 

sporella in India”, Mycopath. et Mycologia 
Applicata, 1964, 24, 363, 


ISOLATION OF THERMOPHILIC FUNGI FROM 
DUST ON BOOKS 

Thermophilic fungi have been repeatedly isolated 
from natural habitats (Apinis and Pugh^, Cooney add 
Emersons, Eggins and Malik% Tanscy and Brook^®, 
Ward and Cowley^®, Kuster and Locci^i, Subrah- 
manyam^”) and also man made self-heated environs 
(Fergus®, Resz^^, Mulinge and Apinis^^^ Tansey^", 
Subrahmanyam^*'’)- In all these instances develop¬ 
ment of thermophilic fungi was correlated with the 
onset and prevalence of elevated temperatures either 
due to natural sources like geothermal heat, sun heating 
or artificial means like microbial metabolism, accumu¬ 
lation of materials to provide insolation. During 
the course of investigations of thermophilic fungi, 
isolations were made from dust accumulated on rarely 
used library books where the existence of elevated 
temperatures was not detectable. Further in view of 
their pathogenicity to man and animals it is considered 
worthwhile to examine their presence and role in 
causing allergic reactions or disease. 

Two local libraries with huge collection of books 
were chosen for the study. Samples were collected 
thrice in the year, i.e.. May, July and Octeber for two 
consecutive years. With the help of a sterile cotton 
swab dust accumulated on books was carefully and 
quickly collected into presterilized plates (15/90 mm). 
On reaching laboratory 5 ml. of sterile distilled water 
was asceptically transferred to each sample and four 
serial dilutions were made. 30 ml. of YpSs agar (ph 
7*2) containing an antibacterial substance (30 ppm 
Tetracycline HCl added just before pouring the plates) 
was dispensed into each plate. The plates were gently 
rotated to ensure proper mixing. After setting, the 
agar plates were scaled with a self adhesive tapes and 
incubated at 55(d 0*5). Plates were examined 
at 24 h. intervals and when discrete colonies appeared 
each colony was transferred asceptically to another 
agar plate and incubated for ten days for further exami¬ 
nation. Thermophilic fungi isolated from dust on 
books and the frequency of their occurrence are shown 
in Table 1. 

Sixty samples were screened. Eight fungi represent¬ 
ing six genera were isolated including a new variety 
of Mucor miehei Cooney and Emerson, var minor A. 
Subrahm the details of which will be published else¬ 
where. Growth was generally apparent in 5 days 
of incubation. Of all the isolates Humicola lanuginosa 
(Griffon and Maublance) Bunce and Thennoascus 
aiirantiacus Miehe were predominant and first to 
appear (Table I) although the latter was considered 
rare by the earlier workers (Pore and Larsh^^, Cooney 
and EmersonS, and Crisan‘‘). Thermomucor indicoe- 
seudaticae A. Subrahm. and Thirum. and Mucor 
miehei var. minor appar rare on this habitate as they 
were isolated only in two instances. 


Tarij: r 
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Occurrence of fungal spores in dust was reported 
by several workers although their role in causing allergic 
reactions and infection is a subject of controversey 
(Brown4, Reyman and Schwartz^^). However none 
of them dealt with thermophilic fungi. The presence 
of thermophilic fungi in the thin film of dust accumu¬ 
lated on books in libraries is of interest since the exis¬ 
tence of elevated temperatures is not detectable. 
Thermophilic fungi have a wide range of temperature 
tolerance. The spores present in dust remain dormant 
until elevated temperatures necessary for germination 
and growth are available. It is also observed that 
they are ubiquitous in nature and can be isolated from 
almost all habitats notwithstanding the existence of 
elevated temperatures. Thermophilic fungi were 
reported to cause disease or allergic reactions in animals 
and man (Ainsworth and Austwickh“, Gregory and 
Lacey^^, Pore and Larxht^,). However none of the 
isolates included in the present study were found to 
be pathogenic as the albino rats inoculated (I.P. route) 
with different concentrations of spore suspension pre¬ 
pared in saline showed no visible symptoms even after 
a month of inoculation. Thus the present investir 
gation confirms the view (Ainsworth and Austwickh-, 
Emerson®) that the medical implications of thermo¬ 
philic fungi do not appear to have more than minor 
economic significance. 

The author wishes to thank Dr. S. Raniachandran, 
Dr. K. S. Gopalkiishnan and Dr. V. H, Pawar. 

Hindustan Antibiotics A. Subrahamanyam. 

Research Centre, Pimpri, 

Poona 411 018, India, 

April 25, 1978. 
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ADDITIONAL DIAGNOSTIC SYMPTOMS OF 
COVERED SMUT OF BARLEY 

Covered smut of barley [Ustilago hordei (Pers.) Lagerh.] 
is a disease of world-wide distribution. It is normally 
characterized by conversion of spikelets of ear-head 
in black powdery mass covered by grayish-white 
persistent membrane. However, during the course of 
a survey of plant diseases in March 1978, at the Uni¬ 
versity farm, Kanpur, some plants of huskless barley 
(Variety DL 281) were observed to show smut sori 
on top leaves and base of the peduncle as well. Since 
no smut fungus is reported to cause any s.ymptom on 
parts other than earhead of barley, detailed studies 
were taken up. 

The affected ears exhibited typical symptoms of 
covered smut of barley. In addition, smut sori were 
also observed on flag leaf and the leaf below in the 
form of grayish-white amphigenous streaks. In most 
cases the midrib was primarily involved, but leaf tissues 
on either side of the midrib were also replaced by 
smut sori. It was not uncommon to find two or three 
streaks running parallel side by side along long axis 
of leaf (Fig. lA and IB). Initially, the streaks were 
yellow, changing gradually to grayish-white with the 
formation of hard, peristent membrane of the sorus. 
It was remarkable to note that smut sori on flag leaves 
were evident even before emergence of the smutted 
earheads and in certain cases the smutted ear remained 
enclosed for long in the sheath whorl of three to four 
abnormally congregated leaves due to shortening of 
internodes, and the laminae of these leaves exhibited 
judicious development of smut sori (Fig. IB). At 
maturity the leaves were torn away along the sori 
thus giving them a ragged appearance. Spherical to 
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subglobose sori at tho base of peduncle were also 

found (Fig. 1C). 



Fig. 1A. Smut sori on flag leaf and the leaf below 
it in difterent stages of development with partially 
emerged smutted earhead of barley. IB. Congre- 
gired barley leaves enclosing smutted earhead in the 
sheath whcrl and their laminae torn away along the 
smut sori, 1C. Smut sori at the base of peduncle. 

The morphological characters and size of the 
chlamydospores, and their mode of germination agreed 
closely with U. hordei causing covered smut of barley. 

This is the first report of the development of the 
symptoms of covered smut of barley on leaf and 
peduncle. These symptoms can be utilized in the 
diagnosis cf the disease even before the emergence 
of smutted ears in the barley variety DL 281, and in 
early roguing out of the affected plants. 

Department of Plant Pathology, D. Y. Singh. 
Chandra Shekar Azad University L. S. Chauhan. 

of Agriculture and H. K. Saksena. 

Technology, Kanpur, 

April 24, 1978. 


PHYSIOLOGICAL EVIDENCES FOR QUICK 

regeneration of wall on isolated 

PLANT PROTOPLASTS 

Wall regeneration around isolated protoplasts of 
green plants was first reported by Pojnar and 

later supported by Mishra and Colvin^. A number of 
reports that have appeared in the last decade or so have 
also provided evidences for wall regcneiatioir'A care¬ 
ful examination of the time course of wall regeneration 
as reported in these studies reveal that generally the 
time scale corresponding to this process is in terms of 
days since isolationh3~-i2. However, there have been 
a few reports where this process has been, described U> 
be much quicker, of the order of hours since isoUUicii. 
While Mishra and Colvin^ reported a complete wall 
regeneration between 4-6 hours of isolation in proto¬ 
plasts from green tomato fruits, Williamson cl 
found that in Vida hajastcuui suspension cult tires, 
the microfibril deposition was initiated after 10-25 
minutes and within 20 hours, the protoplasts were 
observed to be densely covered with microfibriLs. How¬ 
ever, both the reports of quick regeneration of wall drew 
their evidences from ultrastructural studies under I ho 
electron microscope, calcofluor staining or X-ray clilTrac- 
tion studies. Since the cell wall is a physical functional 

barrier around a plant cell, it was presumed that, it 
should be possible to demonstrate the development 
of the same around the protoplasts through simple 
plasmolysis and osmolysis experiments. 

The wall regeneration studies were carried out 
on protoplasts isolated from the following plant 
materials : 

1. Placenta cells and the cells of inner wall of 
Simla pepper {Capsicum annum). 

2. Placenta cells and the cells of inner wail of 
green tomato fruits {Lycopersicou cscuientumh 

3. Young leaves around the growing point in 
cabbage head. 

The methods for isolation of protoplasts have been 
previously described!3. in brief, it involved (i) incuba¬ 
tion of tissue sections in 5-10% pectinase dissolved in 
0*25 M sodium nitrate for 1^- hours, (ii) decanting 
the enzyme mixture and macerating the softened tissue 
with a glass rod, (iii) filtering the macerate through a 
thick layer of cotton wool and (iv) observing the iso¬ 
lated protoplasts in the incubation medium in a fixative 
coated cavity slide under an optical microscope. 

For osmolytic studies of wall regeneration, the 
medium with the protoplast was diluted with drop.s 
of distilled water and the microscopic field wai.s so 
adjusted as to observe the same protoplasms upon dilu¬ 
tion. The maximum dilution was to the extent of 
5 drops of distilled water to one drop of the incuba¬ 
tion medium. Such dilutions were performed at 
frequent intervals on samples kept on different slides. 
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from the placental tissue of young green tomato fruit 
{Lycopersicon esculeiitiini) (Magnified 3500 times). 
Fig. I h. Same proptoplast after bursting (Magnified 
3375 times). Fig. 2, Plasmolysed cell developed from 
a protoplast after 3 hours of isolation showing the 
presence of wall (Magnified 3250 times). 


Plasmolytic experiments were also conducted in the 
same manner on those protoplasts which showed 
resistance to bursting after incubation. To plasmolyse 
the protoplasts drops of saturated solution of sucrose 
were added. 

When the dilution of the medium with distilled 
water was performed immediately after (Fig, 1 a, b) 
isolation, they were seen to burst open instantaneously. 
However, if the protoplasts of the same lot were left 
in the incubation medium for 2-3 hours after isolation 
and then the dilution of the medium was performed, 
it was observed that most of these did not burst even 
after five times the dilution. Jf the dilution was done 
after one to two hours of isolation, a few protoplasts 
bursted whereas others remained intact. It was 
possible to plasmolyse the newly regenerated cells 
from the naked protoplasts (Fig. 2) shoowing the 
pi'esence of a wall. 

The resistance to bursting can only be explained on 
the basis of the assumption that after 4-5 hours since 
the beginning of the plasmolysis and concurrently 
to the pectinase digestion (/.^., 2-3 hours after isola¬ 
tion) the protoplasts are able to regenerate an envelope 
which is already strong enough to resist osmolysis 
effected through excessive dilution of the medium. 
It was also observed that during dilution, the spherical 
shape of the protoplasts changed to oblong or oval, 
but quickly reverted back to its original shape within 
1-2 minutes. 

The shape alteration suggests that the wall at this 
stage is fairly elastic and flexible and that these newly 
regenerated cells are actually those developed from 
naked protoplasts instead of being cells with undigested 
walls. 

These observations of resistance to bursting and 
shape adjustments were repeated in all the plant 
materials used in a large number of trials. The re¬ 
generation of wall was reproducible in all the cases 
over almost identical span of time. 

These observations provide physiological evidence 
for quick wall regeneration on isolated protoplasts 
and support other ultra structural observation made 

earlier2d4. 

Dept, of Education in Arun K. Mishra. 

Science and Maths., Miss Davinder Kaur Aror.4. 
National Council of 

Educational Research 

and Training, 

Sri Aurobindo Marg, 

New Delhi, April 26, 1978. 
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NITROGEN FIXATION BY AZOSPIRILLVM SP. 

ISOLATED FROM BENOMYL-AMENDED 
RICE SOIL 

The participation of nitrogen-fixing Azospirillum, in 
several grass-bacteria associations and its high nitrogen¬ 
fixing potential in various ecosystems have been recog¬ 
nised recently^’ The occurrence of nitrogen-fixing 
AzospiriUum in rice roots and soils has been reported 
recently"’'^’”. Although the intensive use of pesticides 
in agriculture can lead to ecological disturbances in 
the environment, the effect of pesticides on Azospiril¬ 
lum population and nitrogen fixation has not been 
investigated. The present report deals with the effect 
of benomy], a systemic wide-spectrum fungicide, cn the 
population of AzospiriUum and nitrogen-fixing effici¬ 
ency of cultures isolated from benomyl-amended soils. 

Technical grade benomyl [methyl-l-(butyl-carba- 
moyl)-2-benziniidazole carbamate] was applied at 
0, 10, 20 and 100 ppm concentrations to a flooded 
paddy soil. The population of AzospiriUum sp. in 
unamended and benomyl-amended soils was estimated 
as follows: Tenfold dilution of the soil samples were 
transferred to 10 ml of nitrogen-free semi-solid malate 
medium3. The inoculated culture tubes, replicated 
five times, were then incubated for 48 hr. at 30° C. 
Positive identification of AzospiriUum sp. was recorded 
when there was the formation of very characteristic 
whits, dense undulating fine pellicle a few mm below 
the surface of the semi-solid medium and microscopic 
observations for the confirmation of the presence 


of the typical AzospiriUum. Population density of 
AzospiriUum in soils was determined by most-probable 
numbers on 10, 20 and 30-day incubation under flooded 
conditions. The nitrogen-fixing efficiency of Azospiril¬ 
lum cultures obtained from benomyl-amended and 
unamended soils incubated fo** 10, 20 and 30 days 
was also determined. 

Striking stimulation of AzospiriUum population 
occurred at all concentrations (10, 20 and 100 ppm) 
of benomyl used, but this stimulation was less marked 
at the highest concentration of 100 ppm (Table 1). 
AzospiriUum cultures isolated from benomyl-amended 
soil, in general, exhibited greater nitrogen-fixing 
efficiency than the cultures from unamended soils 
irrespective of the duration of the soil incubation 
(Table 11). Although AzospiriUum cultures from 100 
ppm benomyl-amended soils exhibited greater nitrogen 
fixation than the cultures from 10 and 20 ppm levels, 
nitrogen fixation was low in cultux*es isolated from 
30-day incubated samples with 100 ppm benomyl. 

Table 1 

Effect of benomyl on the population o/'AzospiriUum sp. 
in a flooded rice soil 


MPN 0 ^ AzospiriUum X lOVg dry soil 

Benomyl- 

concentration Incubation (days) 


VPPIll; 

10 

20 

30 

0 

20 

14 

5 

10 

20 

200 

44 

20 

20 

200 

200 

100 

3 

115 

44 


Table 11 

Nitrogen-fixing efficiency of Azospirillum cultures 
isolated from benomyl-amended flooded sail 


mg N fixed/g. malate by AzospiriUum sp. 


Benomyl — 
concentration 

Soil incubation (days) 

(ppm) 

10 

20 

30 

0 

2-97 

5-07 

6'10 

10 

5*20 

5*87 

10-23 

20 

7'17 

11-80 

10-10 

100 

9-33 

12 00 

7-13 


Stimulation of nitrogen fixation in soil following 
pesticidal application has been reported’* It has 
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been recently demonstrated that application of certain 
herbicides also stimulate Azospirilhnn population in 
soil^. These studies also suggest that benomyl besides 
fungicidal in its effect also stimulates certain beneficial 
microorganisms involved in nitrcg n fixation in soils 
under flooded conditions. 

The authors thank Dr. H. K Pande, Director, for 
his keen interest and encouragement. This work was 
supported, in part, by International Atomic Energy 
Agency, Vienna, Austria and Department of Atomic 
Energy, Government of India. 

Laboratory of Soil P. B. B. N. Charvulu. 

Microbiology, V, Rajaramamohan Rao. 

Central P:ice Research 
Institute, 

Cuttack 753 006 (Orissa), 

India, April 27, 1978. 
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A NEW RECORD OF PROTOMYCES 
MACROSPORUS UNG. ON FOENICULUM 
VULGARE L. 

During a survey of diseases of Bareilly region, the 
authors observed for the first time the galls on the 
stems of Foeniciduni vulgare in March 1978. The 
pathogen was identified as Proto my ces macrosporu.s 
Ung. Characteristic tumor-like swellings initially 
observed on stem and leaf sheaths, subsequently spread 
on the peduncle and inflorescence. Peduncles were 
hypertrophied and curved. Some of them did not 
bear flowers due to cessation of growth while others 
had fewer flowers as compared to normal ones. In 
later stages seeds also got infected and hyperhophied 
(Fig. 1-A, B and C). Stem galls were about 3 mm 
broad and upto 20-25 mm long and were confined to 
upper region of the stem. 

It was interesting to note that the disease was con¬ 
fined only to the plants growing among heavily infected 
coriander fields. The plants away from the coriander 


fields showed rare infection. The disease flared up 
after a brief spell of rain. 



Fig. 1. Symptoms of Protomyces macrosporus Ung. 
on Foeniculwn vulgare L. A—Tumor-like swellings 
on the stem (marked). B—Hypertrophied and curved 
peduncle (marked). C—Normal (S) and hyper¬ 
trophied infecUd (S') seeds. 

Microscopic investigation revealed the occurrence of 
chlamydospores and mycelium in the cortex, phloem, 
xylem parenchyma and pith of the host. The fungus 
was restricted to the tumors. Mycelium was inter¬ 
cellular, irregularly branched, closely septate, 10 to 
12-5 p broad; mature chlamydospores golden yellow, 
thick walled, three layered, attaining a diameter of 
40 to 65 p. 

Foenkidum vulgare L. (vern. saunf, fam. Umbelli- 
ferae) is widely cultivated for its uses as medicine, 
spices and masticator ies. The infection in floral 
parts and seeds severely damages the quality and yield. 
A perusal of available literature revealed that it is a 
first record of Protomyces macrosporus on Foeniculum 
vulgare from India and abroad. The report of 
Dr. Sivanesan of CMI, Kew, England, has confirmed 
that “ Protomyces macrosporus Ung. has not been 
reported on Foeniculum before”. The only host 
record of this fungus, so far available in India, 
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is Coriandrum sativum L. (Gupta,i; Gupta and 
Neergaard“ ; Gupta and Sinha^). 

* The specimen has been deposited at CM! Kew, 
England (IMI-226784) and Department of Mycology 
and Plant Pathology, Bareilly College, Bareilly. 

The authors are thankful to Dr. Sivanesan of CMl, 
Kew England, for confirming the identification of the 
pathogen and to post-graduate students for the help 
rendered during surv'ey. 


Department of Botany, 

Bareilly College, 

Bareilly 243 001, April 27, 1978. 
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RECOVERY FROM DAMAGES INDUCED BY 

ULTRAVIOLET IRRADIATION IN 

azotobacter vinelandii op 

Introduction 

It is presently an established fact, that living systems 
invariably possess some error correcting mechanisms 
to repair the damages in DNA produced by ultraviolet 
irradiation. Though extensive studies in these res¬ 
pects have been done in many organisms^’ 2^ little is 
known in Azotobacter sp. This organism is unusually 
stable with respect to mutation induction and one of 
the reasons for this has been visualised to be due to 
the presence of an unusual DNA repair apparatus^. 
Nevertheless the situation at present is far from clear 
understanding. Goucher et aJ.^ reported that photo¬ 
reactivation is absent in A. vinelandii OP though it is 
present in other species of the same genus. Vela and 
Petersons showed that the cysts of A. vinelandii 12837 
possessed photoreactivation mechanism. Ahmad and 
Venkataraman® showed that liquid holding recovery 
(LHR) is absent in 6 strains of A. chroococcuni. The 
present investigation shows that A. vinelandii OP 
also does not show liquid holding recovery in dark 
(dark repair) in the temperature range of 10° C to 
SS'' C. However, liquid holding in the dark of ultra¬ 
violet treated suspension at elevated temperatures 
i.e., from 40'' to 45" C, showed significant increase 
in survival, pointing to the presence of a dark repair 
phenomenon in A. vinelandii OP, operative only at 
high temperatuies. 

Materials and Methods 

Strain: Azotobacter vinelandii OP. 

Medium: Burk’s nitrogen free broth and agar was 
used throughout the experiment. 


Radiation exposure: Log phase culture of A. 
vinelandii OP was centrifuged, washed twice and then 
resuspended in 0‘1 M phosphate buffer, pH*7« 0’2nil 
aliquot of this suspension containing about 10’ cells 
per ml was transferred in petridishes (diameter 5 cm) 
and then irradiated with a Philips 15 Watt germicidal 
lamp for 40 seconds and 60 seconds with constant 
shaking of the suspension, operated by a mechanical 
vibrator. The energy output of the germicidal lamp 
was measured by a UV dosimeter (obtained from. Dr. R. 
Latajaret of the Institute of Radium, Paris, France) 
and was found to be 100 ergs/mm2/sec. at a distance 
of 27 cm from the lamp. 

After irradiation, both the irradiated and unirradiated 
suspensions were immediately diluted and plated ou 
Burk’s nitrogen free minimal agar to serve as conLiol. 
For dark repair study at different time intervals, both 
the irradiated and unirradiated suspensions in O-l M 
phosphate buffer (pH 7) were wrapped with black 
papers and incubated at 30° C. At intervals of 1, 2, 

4 and 6 hours, aliquots were withdrawn, diluted and 
plated as in contiol. The plates were incubated for 
72 hours at 30° C. Survival percentages were then 
determined after counting the colonies developed on 
the plates. The entire experiment was cariied out 
in a dark room illuminated with a 25 Watt amber 
coloured bulb to avoid photoreactivation of the UV~ 
treated cells. 

Temperature effect : To study temperature effect 
on dark repair system the same experimental procedure 
was followed except that, after performing the control 
set, the irradiated and unirradiated suspensions were 
kept at different temperatures viz., 10°, 20°, 30°, 38°, 
40°, 42°, 45° and 50° C for 2 hours time. 

Result 

No significant ^ncrease in survival was noticed m 
control and in bacterial suspensions subjected to liquid 
holding in dark for 1 to 6 hours at 30° C (Table Ij. 
Rather there was a slight decrease in the number of 
surviving cells as evident from 4 hour onwards reten¬ 
tion in phosphate buffer in the dark. This decrease 
may be interpreted as due to fasting of the cells or 
due to osmotic disbalance. 

Temperature effect : Increase in temperature from 
0° C to 38° C was fouhd to cause practically no change 
in survival. At 40° to 45° C a significant increase 
in survival was found (Table 11). 

Discussion 

Results indicate that liquid holding of the ultra¬ 
violet treated suspensions in dark did not result in 
increased survival in A. vinelandii OP in the tempera¬ 
ture range from 10° to 38° C. At 40° to 45° C how¬ 
ever an increase in survival percentage was noticed. 
On liquid holding at 42° C and above in dark, it was 
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Table I 

Liquid holding recovery after UV treatment at different 
time periods 


Time in hours of 

Percent 

survival 



liquid holding 
(in dark)at 30°C 

UV 

dose 

4000 ergs/ 

6000 ergs 



mm2/sec. 

mm2/sec. 


0 hr. 

0-334 

0-00155 

1 hr. 

0-336 

0-00153 

2 hrs. 

0-333 

0-00159 

4 hrs. 

0-512 

0-00146 

6 hrs. 

0-286 

0-00139 


Table II 


Ejfect of temperature on liquid holding recovery 


Time in hrs. 
of liquid 
holding 
(in dark) 


Per cent survival 

Temperature —-- 

of liquid UV dose 

holding ——- 

4000 ergs/ 600 ergs/ 
mm2/sec. nim^/sec. 


0 hr. 


2 hrs. 

10° c 

2 hrs. 

20° C 

2 hrs. 

30° C 

2 hrs. 

38° C 

2 hrs. 

40° C 

2 hrs. 

42° C 

2 hrs. 

45° C 

2 hrs. 

50° C 


0-334 

0-00155 

0-330 

0-00153 

0-333 

0-00155 

0-333 

0-00156 

0-336 

0-00156 

0-450 

0-00170 

0-665 

0-00308 

9-000 

0-03875 

Nearly all 

cells die 


observed that the total number of bacteria in the un¬ 
treated suspension had been reduced to a considerable 
extent, while in the ultraviolet treated suspension the 
number was not reduced to a similar extent. This 
obviously caused a relatively higher percentage of 
survival. Further, it was interesting to note that, 
at 45° C the survival percentage was consistently in¬ 
creased twenty-five fold of the initial survival rate, 
although at 42° C only two fold increase was noticed. 
At still higher temperature, i.e., by liquid holding at 
50° C for 2 hours time, it was found that none of the 
cells could survive and so the question of heat reacti¬ 
vation of UV damaged cells in this case could not 
arise (Table II). This phenomenon is in sharp con¬ 
trast to the normal liquid holding recovery found in 


most other organisms, where LHR occurs maximally 
at room temperature. 

The present finding may be best explained as a 
kind of “ thermal reactivation ” operative in dark 
and without an energy source. Here the reactivation 
may be due to (1) increased decay rate of labile photo¬ 
products at elevated temperatures or (2) due to the 
presence of some other mode of repair operative 
at 40° C or above. The exact mechanism of this 
recovery is however not yet clear. Experiments to 
elucidate the mechanism concerned are now in 
progress. 

The authors express their gratitude to Professor 
A. K. Sharma, Head of the Department of Botany, 
University of Calcutta, for encouragement and provid¬ 
ing facilities to carry on this work. They are thankful 
to UGC for financial assistance to one of them (S. M.). 
Microbiology Laboratory, Supriya Majumdar. 

Department of Botany, A. K. Chandra. 

University College of Science, 

35, Bally gunge Circular Road, 

Calcutta 700 019, 

July 25, 1978. 
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SPOROSTATIC ACTIVITY OF VOLATILE 
CULTURE METABOLITE(S) OF ASPERGILLUS 
FLAWS 

Volatile sporostatic activity of culture metabolite(s) 
of Aspergillus flavus was demonstrated against the 
macroconidia of Fusariiim solani f. coerideum a rot 
causing pathogen. Delaying as well as inhibition of 
spore germination was found, due to the volatile meta- 
bolite(s). 

Introduction 

The failure of spores to germinate in contact with 
parent cultures or of other fungi is well known in a 
wide range of fungi. Biologically active fungal volatile 
metabolites (Dick and Hutchinsoni; Hora and Baker2) 
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are mostly aldehydes and other miscellaneous com¬ 
pounds (Park and Robinson^; Rabinson and Park'^; 
Robinson, Park and Garretts) which in low concentra¬ 
tion delay the spore germination. Inhibition of spore 
germination is due to the continuous production of 
volatile substances from the mycelium. 

Materials and Method 

The test fungus as well as assay fungus were isolated 
from the soil, B.H.U. campus. The F. sokmi /. coeni- 
leiim was tested for its pathogenic nature. 

The test fungus was cultured in sterilized czapek’s- 
dox broth, after 10 days of incubation at room 
temperature (27 i 2° C), When the thick mycelial 
mat formed in static culture, was separated and placed 
in sterilized petriplates. 

The sporostatic activity was tested by placing two 
glass rods over the mycelium over which microscope 
slide with boiled, sterilized cellophane, streaked with 
spores of the assay fungus (4 x 10^ macroconidia/ml) 
was inverted. The lids of the petriplates were replaced 
by the dish of a similar size (as lower) and sealed with 
tape to check the drying off of the cellophane and 
mycelium. The plate? were set in duplicate. For 
control similar slide? were inverted in sterilized moist 
chamber over the glass rods. The slides were observed 
periodically for the spore germination. 



TIME Chrs) 

Fig. 1 

Viability of the spores was tested by transferring the 
lides showing the inhibition of spore germination, 
to controlled condition and observing the germina- 
ion after certain period of incubation when maxi¬ 
mum germination was found. 


Results and Discussion 

The experimental result indicates that the mycelial 
mat of A. flavus produces volatile inhibitory substances 
to the spore germination which is confirmed by testing 
the viability of the spores of the assay fungus. 

The A. flavus is known to produce non-volatile 
vacuolation factors like aspergillic acid, aflatoxin and 
other miscellaneous toxin?. These volatile and non¬ 
volatile metabolites in soil might be responsibk for 
the mycostasis of several other pathogenic forms of 
soil inhibiting fungi. 

Authors are thankful to Prof. M. S. Pavgi, Head 
cf the Department, for providing necessary laboratory 
facilities. 

Department of Plant Pathology, R. R. Yadav, 

Banaras Hindu University, R. Dayal. 

Varanasi 221 005, 

June 13, 1978. 
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CHANGES IN THE AMOUNT OF ASCORBIC 
ACID IN NORMAL AND REGENERATING 
barbels of fish HETEROPNEUSTES 
FOSSILIS (BLOCH) 

Vitamin C is very necessary for the repair of wounds 
in mammals, including mank One of the obvious 
debilitations of scurvy is the strikingly poor repair of 
wounds. Vitamin C deficiency interfcics with collagen 
fibre synthesis^ and thus in the repair of wounds. 

Though distribution of ascorbic acid has been studied 
by numerous investigators^^^^ its distribution in the 
normal and regenerated barbels of fish has not been 
studied. In the present investigation, distribution of 
ascorbic acid has been studied in normal and regenerated 
barbels and regeneration blastema. 

15 live H. fossilis (15-20 cm) were acclimatized in 
the laboratory aquaria for 9-10 days. Normal barbels 
from 5 fishes were cut and fixed. The barbels of 
remaining 10 fishes were amputated leaving half the 
length of the barbels. Amputated barbels of 5 fishes* 
were removed (after 4 days) in which blastema forma¬ 
tion has taken place. In remaining 5 fishes the ampu¬ 
tated barbels were allowed to regenerate, and the 
regenerated barbels (fully formed after 30 days of 
amputation) were removed and fixed. Silver nitrate 
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method was applied to the transverse sections of 
jiormal and regenerated baibels, and longitudinal 
sections of blastema, to show the ascorbic acid content 
of the barbel tissues. 

Epidermis of the barbel shows the highest intensity 
of ascorbic acid. In dermis, only perichondrium of 
cartilaginous rod and mylin sheath of the nerve show 
the response. In regenerated barbel silver nitrate 
accumulations arc most prominent in the outer 2-3 
cell Jayers of the epidermis and vei'y much reduced 
in the inner layers. However, the basement membrane 
shows the deposition. In dermis. Vitamin C accumu¬ 
lation is seen around the blood vessel and in peri¬ 
chondrium. Blastema shows a high amount of 
ascorbic acid. Thus the quantity of ascorbic acid 
{h'esent in the normal barbels increases during the 
blastema formation, and again reduced in the re¬ 
generated barbels. Most of the blastema tissue in 
barbels of H.fossilis originate from the perichondrium 
which is made up of collegcnous iibrcs. This shows 
that ascorbic acid content increases in the blastema 
with the increase of the collegcnous fibres of peria- 
chondrium. 

The authors arc grateful to C.S.I.R. for providing 
the financial assistance. 
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AMINO-ACID AND SUGAR COMPOSITION OF 
THE SILK OF THE WEAVER-ANTS, 
OECOPHYLLA 

The Tropical wcavci-ants, Oeeophylla smaragdimi 
(Fab.) live in arboreal tent-1 ike nests. The arboreal 
nests are made up of large number of leaves separated 
ill spacp by considerable distances, but are connected 
by fine silken threads. These silken threads, are 
secreted by the spinning glands of young larvae. 
During exposition, the larvae expel small dx*oplets 
of ‘ silken fluid exuding from the spinning glands, 


and the fluid dries instantly upon exposure to aiH, 
as in the commercial silkworm, Bomhyx rnorF, 
Chrysopa flava^~^ and the spider, Lycosa sp.*^. In this 
way several silken threads are interoven forming a 
thin ‘ cloth ’. Although considerable chemical analyses 
have been made on the silk of Bombyx\ Chrysopa^-^ 
and Lycosa)^, no attempt has been made to study the 
chemical nature of the si]k of the weaverants, Oeco- 
p/iylla. In view of this, the amino-acid and sugar 
constituents of the silk of Oeeophylla have been recently 
made and the results are presented here. 


Table I 

Amino-acld composition of the silk of the weaverants, 
Oeeophylla smaragdina (Fab.) 


Amino-acid 

Amino-acid nitrogen 
(g.) per 100 g 
protein nitrogen 

Glycine 

23-5 

Alanine 

20-2 

Serine 

40-7 

Threonine 

3*0 

Valine 

trace 

Leucine 

trace 

Isoleucine 

trace 

Lysine 

trace 

Tyrosine 

0-8 

Aspartic acid 

5-7 

Glutamic acid 

0-8 

Arginine 

1*8 

Methionine 

absent 

Cystine 

absent 

Cysteine 

absent 

Pi'oline 

absent 

Hydroxyproline 

absent 

Total nitrogen 

16-7 % 


The silk of Oeeophylla was collected with a fine 
forceps from the foliage nests of the mango trees, 
Mangifera indica in the Alagar Koil Forest Hills 
Madurai and in the Botanical Gardens of the Agri¬ 
culture College, Madurai University, Madurai, India. 
Since the ‘ silken fluid ’ exuding from the spinning 
glands of the larvae dries up instantly, it was impossible 
to isolate and analyse the chemical nature of the ‘ silken 
fluid ’. We collected ' silk cloth ’ from fresh foliage 
nests in which the leaves were green. The silk collected 
from such fresh nests is milkish-white in colour, where- 
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as the silk obtained from old nests with dried lea\es 
is brown in colour. For the present study we collected 
4-5 g of fresh silk from the fresh nests and care was 
taken not to use the old silk. 

Qualitative and quantitative analyses of the amino- 
acid, qualitative analyses of sugar constituents have 
been made employing the methods used by Girl and 
Rao"^ and Goodwin and Martin^ and Giri and Nigani® 
respectively. A total of five analyses have been made. 

From Table I, it is seen that the amino-acids with 
two simplest side chains (glycine, alanine and serine) 
account for 84-5% of the total protein. In 
the silk fibroin of Bombyx, the total of the same 
amino acids is closely similar at 86*2%5^ but this total 
is made up of 44-1% of glycine, 29*7% of alanine and 
12*4% of serine. In this context it is of interest to 
note that the silk of Oecophylla has a very high content 
of serine as in Chrysopa silk^. Another point to be 
noted is that sulphur-containing amino acids, methio¬ 
nine, cysteine and cystine are totally absent in the 
silk of Oecophylla. 

Qualitative analysis of the sugar constituents of the 
silk of Oecophylla shows the presence of larger amounts 
of glucose, galactose, and rhamnose; mannose and 
arabinose are present in trace amounts. In this 
respect, the silk of Oecophylla seems to be different 
from Tussak silk^^ 

I am thankful to Professor R. G. Michael for 
encouragement and interest in this work. 

Department of Zoology, A. Raghu Varman.* 

North-Eastern Hill University, 

Shillong, 793 003, Meghalaya, 

March 14, 1978. 
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L Leadoux, J., Annales des Sc. Nat., 1957, 2, 313. 

2. Shimuzu, M., Fukuda, T. and Kr'mura, J., The 

Silk Proteins, Sericulture Experimental Station, 
Tokyo, p. 145. 

3 . Lucas, F., Shaw, J. T. B. and Smith, S. G., 

Shirley Inst. Mem., 1955, 28, 77. 

4. —, — and —, J. Text. Inst., 1955, 46 , 440. 

5 . —, — and —, Nature {London), 1957, 179, 906. 

6 . Fishcher, E., Z. Physiol. Chem., 1907, 53, 126. 

7 . Giri, K. V. and Rao, N. A. N,, J. Indian Inst. 

Set, 1952, 34 , 95. 

8 . Goodwin, T. W. and Morton, R, A., Biochem.J.^ 

1946, 40 , 628. 

9. Giri, K. V. and Nigam, V. H., J. Indian Inst. 

Set, 1954, 36, 49. 

10, Aberhalden, E. and Heyns, K., Z. Physiol. Chem., 
1931, 202, 37. 


AN INTERESTING OBSERVATION ON 1 

GNATHOSTOMA SPINIGERVM INFESTATION 1 

IN A DOMESTIC CAT i 

Gmthostoma S'pmlgerum Owen, 183^, i sptcurid 
nematode parasite, is known tO occur as adults in large ■ 
tumours in' the stomach of cats, dogs and several wild 
Carnivora. Its prevalence in, cats besides other carni¬ 
vores has been reported from various parts of India. 
During an investigation intO' the endoparasitic infections 
in domestic cats in Madras, eggs of Gnathostotna weie 
found in the faeces of a stray, female cat* The 
latter was mainitained in the laboratory as a source 
of eggs for culture and infection studies. At the 
coniclusion of the experiments, it was desitced to study 
bvy roentgenography, the extent of gastric damage 
due to gnathipstomes. Two skiagrams of the stomach j 
of the cat, one with and the other without barium j 
meal were taken respectively, on the I3th and I4th 
week after the capture of the cat. Both the skia- I 
grams showed onlty a shadow on the greater curva^ j 

ture of the stomach wall but evidence for the pre- ' 

sence of a tumour was inconclusive. The cat was sacri¬ 
ficed during the 17th week. Surprisingly no specimen 
of Gnathostoma could be found either in the 
stomach or in an|y other location in the body of 
the Cat, Nevertheless a shrunken, circular, fibrosed | 
tumOur-like swelling was noticed, on the inner surface 
of the greater curvamre of the stomach. It was 
about 25*0 mm in diameter, and about 3*0 mm 
in thickness at its elevated centre which showed 1 
a pinhead sized depression. The lesion was 
strongly suggestive of a gastric tumour, the possible 
abode of the worms, the central punctiform depres** 
siion evidentliy representing the aperture of thfi ^ 
hollow (cawern) of the tumour. It appears that tho j 
Cat should have had atleast a male anid a female worm j 
to pass fertile eggs and that they had disappeared 1 
after the barium meal and X-ray exposures of the | 
cat. It is interesting to note that in Australia, Heft^don ^ 
(1929) (cired by Miyazaki^) found as many as 49 | 

parasites (19 males and 30 females) in the single 
stomach tumour of a Cat. 

The possibility of expulsion of the parasites, dead 
Or alive from the cat under study piriot to X-nay 
exposure is remote, as fertile eggs were obtained 
frOm the faedes collected for the final egg culture 
experiment which was carried out just 10 days prior 
to X-ray studies. On the other hand there was every 
reason to suspect that barium meal and/or X-rays 
had some role in the (disappiearance of thf* para- 
cites. Nevertheless there was no clear eviden.e U) 
show how the|y disappeared—whether they were 
forced out of theix haibitat and expelled alive or 
were killed and subsequently eliminated. Further 
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invesdigatlons would therefore be needed to show 
if barium meal and/or X-rays exert any ioimicial 
effect dire:tljy or indirectly 0 >n the parasite. The 
finding, if positive, would be of immense value to 
provide a novel approach in the treatment of gnatho- 
ttomosis in animals and possibly, in man also, for 
which no effective treaitment is known as jyet. 
Department of Animal D. J. Chellappa. 

Husbandry, 

Tamil Nadu Agricultufal University, 

Coimbatore 641 003. 

March 22, 1978. 


1. Miyazaki, I., Exp. Parash,, I960, 9, 338. 


EGGS AND EARLY LARVAE OF THE INDIAN 

MACKEREL, RASTRELLIGER KANAGVRTA 
(CUVIER) FROM NEARSHORE WATERS 
OF PORTO NOVO 

The planktonic eggs of the widely distributed and 
commercially valuable Indo-Pacific species Rastrelliger 
kanagurtcO- and the larvae hatching out of them have 
not yet been identified positively and described. 
Although Delsman2j3 attributed certain eggs collected 
from Java coast at first to this species, oater, based 
on certain vital features, he expressed doubt on the 
validity of his identification. Subsequently, from the 
south-west coast of India, a couple of reports on the 
occurrence of mackerel eggs were made4>5. But, in 
the absence of adequate descriptions and illustrations, 
these accounts are not considered as reliable®*'^. As 
such, the present communication on the eggs identi¬ 
fied as of this species, collected from the nearshore 
waters of Porto Novo, may be of interest. 

The Indian mackerel spawns along the south-east 
coast of India from January to November®; and, 
spawners as well as spent specimens were collected at 
Porto Novo during February and March, 1978. A 
search for the eggs in the plankton samples collected 
from the 10 metres depth area off Porto Novo during 
these months revealed the presence of mackerel eggs 
for the first time on 8th March 1978; and a batch of 
twelve eggs were isolated alive and ten numbers were 
reared in the laboratory for the early larval stages. 

The eggs were spherical and, although pelagic, had a 
tendency to sink slightly and remain suspended below 
the water surface. The diameters of five live eggs 
ranged from 0*731 mm to 0*890 mm, with an average 
of 0*786 mm. A large oil globule was present in 
each, ranging in diameter from 0*204 mm to 0*250 
mm, with an average of 0 • 208 mm. The diameter 
ranges of the planktonic eggs and oil globules agreed 
with those of ripe unfertilized eggs and oil globules 
recorded earlier®’^® and the unpublished data with 


one of us (P.B., Fig. 1). The yolk was neither seg¬ 
mented nor vacuolated and the eggs were pale yeLLo- 
lowish owing to the pigementation present on the 
embryo, yolk-sac and oil globule. In the egg figured 
at 10*00 hours on 8-3-1978 (Fig. 2) the embryo was 
well indicated with pale yellow pigmentation on the 
head, along the sides of the body and a few dark spots 
on the trunk and posterior region. On the yolk-sac 
there were a few black branching pigements. Pigmen¬ 
tation on the oil globule was characteristic, with pale 
yellow xanthophores as well as dendritic melanophores, 
particularly in the region facing the embryo anteriorly. 



Figs. 1-10. Camera-lucida drawings of the eggs 
and early larvae of R. kanagurta. Fig. 1. Ripe, 
unfertilized ovum. Fig. 2. Planktonic egg. Fig. 3. 
Empty egg capsule after hatching. Fig. 4. Newly- 
hatched larva. Fig. 5. 20 hours old larva. Fig. 6. 26 
hours old larva. Fig. 7. 46 hours old larva. Fig. 8. 
Anal region of 46 hours old larva enlarged to show 
the melanophore. Fig. 9. 68 hours old larva. Fig. 10. 
About 73 hours old larva. 

The embryo at the time of hatching was observed 
to split the egg capsule and emerge out of it (Fig. 3) 
in a partly curved condition. Soon the newly hatched 
larva straightened out (Fig. 4), measuring 2*09 mm 
long and 0*75 mm deep at the deepest region. The 
oil globule was situated at the hind end of the massive 
yolk-sac. Pale yellow reticulation and dark spots 
along the dorsal and ventral margins of the body 
were present in the postanal region. A few pale yellow 
pigment spots were seen on the larval finfold dorsally 
and on the yolk-sac. Pigmentation of the oil globule 
conformed with that of the embryonic condition. 
The myosepta were clearly discernible, with 13 preanal 
and 18 postanal myotomes, which number and dis¬ 
position agreeing with the adult vertebral condition. 

By rearing the early larvae in the laboratory, five 
more stages were obtained, viz., 20h old (Fig, 5), 
26h old (Fig. 6), 46h old (Figs. 7 and 8), 68h old 
(Fig. 9) and about 73h old (Fig. 10) measuring 2*14, 
2*47, 2*32, 2*42 and 2*26 mm respectively. The 
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most salient features in the course of development as 
may be seen from the figures were the gradual elon¬ 
gation of the body, pigmentation of the eyes, formation 
of the mouth, coiling of the alimentary canal, coagula¬ 
tion of the yolk and increase in pigmentation. From 
26h old stage onwards, owing to the increase in pig¬ 
mentation, all the myosepta were not clearly discer¬ 
nible, but in the 73h old stage 13 myosepta could be 
counted in the preanal region and 9 in the postanal 
region. As development progressed, highly diffused 
black pigments have appeared as a series from the 
postorbital region upto the urostyle, especially along 
the ventral margin of the body. Laterally also a 
series has appeared, initially in the postanal region 
and then extending anteriorly till the orbit. From 
46h old stage onwards, a series of black pigements 
was present ventral to the viscera upto and beyond 
the isthmus. A pale brownish or pinkish colouration 
was present in the living and newly-fiixed larvae, parti¬ 
cularly beneath the mid-lateral line from behind the 
anus to the snout. A dendritic melanophore was 
present in the anal region in the 26h, 46h (Fig. 8) and 
68h old larvae. Pigmentation in the 68h old stage 
(Fig. 9) was highly diffused ventrally; but in the 73h 
old larva (Fig. 10) the pigmentation was more clearly 
defined, in the form of a band dorsal to the viscera, 
a series anterior to it and another in the postanal 
region ventrally. Also, pigments were present ventral 
to the viscera, on the snout, lower jaw, etc. 

The ripe ova of the Indian mackerel ranges in 
diameter from 0-629 to 0-900 and their oil 

globules from 0-20 to 0-25 mm. The perivitelline 
space is rather narrow; and, as in the case of the 
Japanese mackerel^, the eggs do not appear to undergo 
marked increase in size in the course of development. 
The identity of the present material as those of the 
Indian mackerel is based on the similarities in the 
size-ranges of the eggs and their oil globules as well 
as on the number and disposition of the myotomes, 
particularly in the earlier stages. The lesser number 
of myotomes in the 73h old larva may be explained 
as a feature similarly found in certain stages in the 
course of development, reported earlier’. Apart from 
these facts, the general appearance of the larvae and 
the pattern of pigmentation are similar to those of 
the Japanese and European mackerelsti^ 12 , The 
position of the vent as well as the relative lengths 
of the preanal and postanal components of the body 
in the larvae of these species are seen to differ from 
each other and from one stage to another. Also, in 
both these cases, a forward shifting of the vent takes 
place in the early developmental stages. Thus, in 
the newly hatched larva of Scomber scombrus^^ (2*4 
mm) the preanal length is 40*3%, but in the 3*7 mm 
stage it is only 34*6%, showing a decrease of 5*7%. 
In the present material also, a decrease in the.prenal 


length is observed, from 55-5% in the newly-hatched 
larva (2-09 mm) to 50*7% in the 73 hrs old stage 
(2*26 mm), showing a reduction of 4-8%. Hence, 
it is reasonable to expect that the preanal length would 
become further less and postanal length much more 
than in the earlier stages. This feature is obviously 
linked with the .number and disposition of larval myo- 
tpmes in the course of development. 

Apart from R. ka/iagurta, two more species of 
mackerels were reported from the Indian region, 
viz., R. brachysoma from Andamans'^ and R. faiiglini 
from Madras14. Among all these species, R. brachy’- 
soma is the shortest bodied one and R. faughni the 
longest bodied. . The former species is only confined 
to Andamans and the latter is rather oceanic and not 
yet recorded from Porto Novo. During February 
and March, 1978, mature and spawning specimens 
of R. kanagurta alone were available off Porto Novo, 
thus confirming that the present eggs and larvae are 
only those of R. kanagurta. 

Centre of Advanced Study R. Natarajan. 

in Marine Biology, P. Bensam. 

Porto Novo, 

March 25, 1978. 


1. Balakrishnan, V., Bull. cent. mar. Fisfi, Res. 

Inst., 1970, 24 , 15. 

2. Delsman, H. C., Treubia, 1926, 8, 395. 

3 . ibid^ 1931, 13, 401. 

4. Devanesan, D. W. and John, V., Curr. Sci.., 

1940, 9, 462. 

5. Balakrishnan, V., Ibid., 1957, 26 (2), 57. 

6. Jones, S. and Kumaran, M., Proc. Symp. Scam-' 

broid Fishes, Pt. I, 1964, p. 343. 

7. Silas, E. G., Indian J. Fish., 1975, 21 (1), 233. 

8. Venkataraman, G., Bull. cent. mar. Fish. Res\ 

Inst., 1970, 24 , 17. 

9. Pradhan, L. B. and Paletar, V. C., Indian J. Fislt.„ 

1956, 3 (1), 183. 

10. Radhakrishnan, N., Ibid., 1965, 9A (2), 512. 

11. Uchida, K., Studies on the Eggs, Larvae and 

Juveniles of Japanese Fishes (in Japanese), 
Kyushu University, Japan, 1958. 

12. Russell, F. S., The Eggs and Planktonic Stages of 

British Marine Fishes, Academic Press, London, 
1976. 

13. Jones, S. and Silas, E. G., Proc. Symp. Scom¬ 

broid Fishes, Pt. I, 1964, p. 253. 

14. Gnanamuttu, J. C., Indian J. Fish., 1972, 18, 170^ 


Letters to the Editor 


831 


Vol. 47, No. 211 
Nov. 5. 1978 J 


SUCCINATE DEHYDROGENASE ACTIVITY 
DURING ALLOXAN DIABETES IN THE 
BRAIN OF ALBINO RATS 

Considerable information is available on enzymatic 
activities in rats and rabbits during insulin deficiency/ 
absence^ An augmentation in the activity of liver 
and a decrease in kidney pyrophosphatase have been 
reported in rats during alloxan daibetes2. Chung and 
Kittong^ demonstrated an elevation in the activity 
levels of liver aspartate amino transferase and alanine 
amino transferase during alloxan diabetes in. rabbits. 
Jayashree and Nayeemunnisa'^ detected a general in¬ 
crease in the activities of aminotransferases in the 
broad compartments of the brain of alloxan diabetic 
rats. However, no infoi-matioh is available on the 
changes occurring in the activity levels of succinate 
dehydrogenase (SDH) in the diflerent regions of the 
brain of rat during diabetes. 

Motivated by the above consideration and keeping 
in view the importance of SDH in metabolism, the 
present study was initiated. 

Material and Methods 

Immature albino rats (both sexes) of Wistar strain 
ranging in. weight from 60-100 g were used. They 
were housed in cages at room temperature (25 ± T C) 
and fed a standard pellet diet (Hindustan, Lever Ltd., 
Bombay, India). Water was available ad libitum. 

Diabetes was induced by itnravenous injection of a 
freshly prepared aqueous solution of alloxan-mono- 
hydrate (40 mg per kg body weight)^. The control 
gtoup was injected with the same dosage of mammalian 
ringer^. Blood was extracted for glucose analysis'^ 
from the tail vein by a sterilized syringe. Rats with 
fasting blood glucose ranging from 200-220 mg/100 
ml were considered diabetic and were analyzed 48 
hours after alloxanization. Rats with fasting blood 
glucose less than 190 mg/100 ml were rejected. 

The animals were sacrificed by decapitation and 
the brain was dissected from the dorsal side. The 
adhering blood vessels were removed and the brain 
was kept in a petri-dish with ringer at 0° C. The 
different regions, viz., cerebrum, cerebellum, optic 


lobes and medulla oblongata were separated with 
sterilized instruments, weighed in ringer in an electric 
balance and immediately used for analyses. 

Homogenates (10% w/v) of different regions of the 
brain were prepared in 0*25 M cold sucrose solution 
using glass homogenizer and were used for the enzyme 
assay. The SDH activity was determined following 
the modified triphenyl tetrazolium chloride reduction 
method!L The incubation mixture contained 0*5 ml 
of 0*1 M sodium succinate, 0-5 ml of sodium phos¬ 
phate buffer of OT M of pH 7-4, 0-5 ml triphenyl 
etrazolium chloride, 0-3% solution at neutral pH 
and 0*1 ml of the 10% homogenate. The incubation 
was carried out at 37° C for 45 minutes after which 
6 ml of glacial acetic acid and 6 ml of toluene were 
added and kept in the refrigerator overnight. The 
toluene layer was extracted and the optical density 
was read at 505 nm in Du2 Beckman’s spectrophoto¬ 
meter. 

Results and Discussion 

The data after statistical analysis is presented in 
Tables I and 11. 

The blood glucose levels showed 105 % increase 
over controls (Table 1). Brain weight and body 
weight decreased considerably in the diabetic state 
(Table 1). The activity level of SDH in general showed 
an increase in all the compartments of the brain investi¬ 
gated, viz., cerebrum, cerebellum, optic lobes and 
medulla oblongata during alloxan diabetes (Table II). 
It is also seen that the increase in the activity levels 
of SDH showed variation in relation to the region 
of the brain. The activity levels of SDH was more 
in the cerebellum, and less in the optic lobes in control 
rats. Such a difference in the activity level of the 
oxidative enzyme may be related to the differential 
functional status of the concerned region. Further optic 
lobes and the brain stem exhibited marked response 
for the changes in the activity levels of SDH (Table II). 
It is therefore evident that the optic lobes and brain 
stem are the regions which are highly susceptible to 
the effects of alloxan diabetes, thus safeguarding the 
cerebrum and cerebellum with their highly significant 
functional assignments. 


Table 1 


Blood glucose levels and body and brain weight of control and alloxan diabetic rats^ 


Blood glucose* 

mg/100 ml 

Body weight* in gm 

Brain weight* in gm 

Control 

Diabetic 

Control 

Diabetic 

Control 

Diabetic 

100 

305 

77-5 

68-0 

1*58 

1-40 

i 

di 

ib 


i 

± 

2-5 

2-2 

3-2 

2-8 

0*06 

0-1 


♦ Values are means i S.D. of 6 observations. 
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Table II 


Succinate dehydrogenase activities in different regions of the brain of normal (controls) and alloxan diabetic rats 



Control 


Test 

Level of Significance 

Cerebrum 

5-2i2-l 

+ 95-7* 

10-2±l-8 

P<001 

Cerebellum 

5-3±0-03 

+104-6* 

10*7±2-7 

P<0*001 

Optic lobes 

4-5±l-7 

+171-9* 

12'l±l-9 

P<0-001 

Medulla oblongata 

5-6±2-7 

+140-3* 

13-3±3-6 

P<0 001 


Values (Means ± S.D. of 5 observations) are expressed as milligrams of NTC reduced/gram wet weight/hour. 
* Percentage change, + signs indicate increase in the activity level with respect to the control. 


The general increase in SDH activity in all the four 
regions of the diabetic brain could be due to a constant 
production of succinate as it is known that lipid cata-, 
holism is accelerated and fatty acids get catabolised 
at an enhanced rate in the diabetic state^^. This may 
account for the increased production of acetyl coA 
via enhanced beta oxidation of fatty acids ultimately 
leading to the augmentation in the activity level of 
succinate dehydrogenase. 

The authors thank Dr. A. R. Kasturi Bai for the 
facilities to conduct the study. 

Department of Zoology, Nayeemunntsa. 

Bangalore University, P. Venkatesh Prasad. 

Bangalore 560 001, India, 

March 31, 1978. 
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PHYSALOPTERA FUNAMBULI SP. N. 

(NEMATODA, PHYSALOPTERIDAE) FROM 
FUNAMBULUS PENNANTI 

ORTLEPpt, while dealing with the nematodes of the 
genus Physaloptera Rudolphi, has described six species 
as parasites of rodents. Schulz2 has dealt with 
P. varani as Abreviata (Abreviata) varani. The two are 
now considered as synonyms. Ortlepp^ has laid 
emphasis on the number and mode of origin of uterine 
branches as the main taxonomic character and con¬ 
cluded that “the whole genus is so compact that its 
individual species have so many characters in com¬ 
mon, that at the present state of our knowledge of 
Physaloptera, I am compelled to retain all in the same 
genus 

Morgan^, while emphasizing the host specificity of 
Physaloptera of rodents for Rodentia, has described 
eight species from rodents and Johnson^ four species 
from mammals out of the 11 known from India. So 
far, no species of Physaloptera has been reported from 
the present host, Funambulus pennanti, the five-stripped 
squirrel. 

Adult worms, (13), excluding 434 larvae collected from 
the body cavity, have been recovered from the stomach 
of the five-stripped squirrel, Funambulus pennanti 
at Jodhpur, India, and designated as Physaloptera 
funambuli n. sp. This study is based on eight speci¬ 
mens (3 males and 5 females) which were cleared in 
lactophenol for morphological details and meaure- 
ments (mean in parentheses). 

Physaloptera funambuli sp. n. (Fig. 1 A-E). 

Body tapering at two extremities except in male 
where the posterior end is provided with expanded 
caudal alae. Cuticle thick and transversely straiated. 
The head bears two large massive fleshy pseudolabia, 
each of which has two papillae, one amphid and a 
large prominent pointed median tooth with a small 
lateral tooth and six denticles on either sidet 
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Pig. 1. Fhysaloptera funambuli sp. n. A. anterior 
end of male; B, Posterior end of male—ventral 
view; C, Anterior end of female; D, Posterior end of 
female—lateral view; E, En face view. 


Male: Body 21*15“23*19 (22-28) mm long and 
0* ^0-0 *66 ^0-63) mm maximum wide. Oesophagus 


3-45-3*60 (3*53) mm long and 0*30-0*33 (0-31) mm 
maximum diameter. Nerve ring at 0*36-0-40 (0-37) 
mm from anterior end. Spicules unequal, dissimilar, 
the left larger, 2-72-2*88 (2-80) mm, than the right, 
0-19-0*20 (0*193) mm. Caudal alae 1-96-2-12 
(2-03) mm long and 0-81-0-87 (0-83) mm wide. 
Papillae 10 pairs, 7 pairs of pedunculated (2 pairs 
precloacal, 1 pair addcloacal and 4 pairs postcloacal) 
and 3 pairs of sessile (3 precloacal and 3 postcloacal). 
Tail blunt, 0-92-0-96 (0-94) mm long- 

Female: Body 27*55-49-20 (35-12) mm long and 
0-74-1*20 (0-86) mm maximum wide. Oesophagus 
3-88-6-41 (4-47) mm long and 0-34-0*50 (0-38) mm 
maximum diameter. Nerve ring at 0-45-0*60 (0-49) 
mm from the anterior end. Vulva 4-67-9-26 (5*88) 
mm from the anterior end leading into a thick walled 
muscular vagina which communicates with the main 
trunk of the uterus, the latter branching dichotomously 
into four uterine branches. Eggs 0-02-0*045 x 
0-02-0-04 (0-028 x 0*024) mm. Tail 0-40-0-73 

(0 -53) mm. 

Host: Funambuliis pennanti 

Location: Adults in stomach and larvae in cysts in 
body cavity. 

Locality: Jodhpur, Ind'a. 

Specimen: Holotype, male No. UDZ 218; allotype, 
female No. 219; paratype males and females 
No. 220; deposited in the Department of 
Zoology, University of Jodhpur, Jodhpur. 

P.funambuU sp. n. is distinguished from all the 
known species reported from rodents, viz., P. circularis 
Linstow, 1897, P. citelli (Rud., 1819), P. itiermis 
Linstow, 1906, P. mwisbrosiliensis Dies. 1861, P. 
sciuri Parona, 1898, by Ortleppi; P. aduensis Baylis, 
1928, P. bispiculata Vas et Pereira, 1935, P. brasiliensis 
Morgan 1942, P. getula Seurat, 1917, P. massino 
Schulz, 1926, P. spimcauda McLeod, 1933 and P. 
torresi (Travassos, 1920) by Morgan^; and from P. 
hispida Schell, 1950 by SchelP; besides the host, by 
the size of the spicules (left largest and the right 
smallest), number of papillae (10 pairs, 7 pedunculated 
and 3 sessile) and size of the eggs (smallest except 
that of P. sciuri). 

The new species can also be separated off from 
the four species reported from mammals out of the 
11 spp. known from India (Johnson)5, viz., brevispi- 
cidum Linstow, 1906, P. masoodi (Mirza, 1934), P. 
praeputialis Linstow, 1899, by the absence of prepuce¬ 
like cuticular sheath and from P. musculi Thwaite, 
1927, by the size of the spicules (left larger and the 
right smaller), the number of the papillae (10 pairs— 
7 pedunculated and 3 sessile vs. 12 pairs—4 peduncu¬ 
lated and 8 sessile with a single controversial subventral 
one), absence of longitudinal ridges and the size pf 
the eggs (smaller vs, lar^er^. 
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A CASE OF AMBISEXUALITY IN AN 
air-breathing fresh-WATER TELEOST, 
CLARIAS BATRACHUS (L.) 

Hermaphroditism is often found in lower phyla of 
the animal kingdom; but it is occasional in higher 
vertebrates. Teleostean fishes, in general, are dioe¬ 
cious in nature. However, instances of monoecious 
specimens have also been reported, but only in a 
few species. 

In teleosts, hermaphroditism may occur either as a 
result of teratological variation or during the course 
of sex reversal, except in certain species where it is 
a regular feature. Teleostean fishes providing instances 
of teratological hermaphroditism in India include— 
Hilsa ilisha'^, Cirrhina reba^, Barbus stigma'^. Poly- 
nemus heptadactylus^, Rastrelliger canagiirta>, Kotsu- 
wonus pelamis^, Mystus vitatus\ Sardinella longiceps^ 
Clarias batrachus\ Eleutheronema tetradactyliirrA^, 
Genes oyenay^ Heteropneiistes fossilis^~~^^, Channa 
striatus^^, Labeo fimbriaius^^, etc. 

The present observation is made on a specimen of 
Clarias batrachus belonging to zero-year class. The 
specimen stemmed from a paddy field catch in the 
Ranchi plateau region in September, 1977. The 
specimen had a total length of 130 mm weighting 15 
gm. The smooth external appearance of the gonads 
gave the usual impression of being ovaries. The 
left gonad was smaller than the right one, measuring 
11-0 mm and 11-5 ram in length respectively. The 
gonoduct measured 7*0 mm in length (Fig. 1). 

The material was fibced in Davidson’s fixative^® and 
sectioned at 10 micron. The sections were stained 
with Biebrich scarlet and FCF green, according to 
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Fig. 1. Outline drawing of the gonads of the 
examined Clarias batrachus (Total length 130 mm). 


the procedure of Beckert and Garneri" Other stains 
such ashaematoxylin-eosin and iron-alum haematoxy- 
lin were also used. Examination of the sections 
revealed that the gonad is ovotestis, contrary to its 
external anatomical appearance as ovary. The majoi' 
part of the gonad was composed of testicular tissues 
(Fig. 2). Hermaphroditism has been observed by 
Lehri” in the mature specimen of Clarias batrachus. 
He observed that the testicular and ovarian tissues 
were enveloped by a common sheath, and there was u 
clear line between testicular parts, which lie on the 
anterior side, and ovarian region, on the posterioi* 
side of the gonad, connected by a narrow connection. 
In the present case, however, the ovarian tissues were 
found strewn in between the testicular lobules (Fig. 
2 A). The germinal epithelium which gave rise t<,> 
the oocytes, were found scattered in between, the 
testicular lobules. The oocytes were not found to be 
intermingled with the spermatogonia 1 cells as has 
been observed by Belsare^^ in the four months old 
specimen of C. batrachus. 

The maturing oocytes were characterized by baso¬ 
philic cytoplasm and a nucleus with diffuse chromatin. 
Nucleoli were arranged on the priphery of nucleus. 
The testicular part was composed of testicular lobules 
containing spermatogonia. Spermatocytes and 
sperms were not seen in the lumen of the tubule. 

To assign it as a case of sex reversal, needs further 
study, as the specimen in question was in the first 
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prciianilory phase (for breeding) of its life. At the 
same time, it is premature to assert it as a normal 
hermaphrodite. 



Fit;. 2 A-B. Sections of the gonad of the 
examined C/arias butntclnis. A. Showing scattered 
ova in betw on testicular tissues. B. Showing maturing 
oocyLcs arising from the germinal epithelium. 

(TL, Testicular lobule, O, Ovum;' GE, Germinal 
epithelium; S, Spermatogonia). 

The somatic substratum of the gonad has its origin 
from the peritoneal wall (D’Ancona)^^ In the course 
of development, the somatic substratum of the gonads 
gets differentiated either into male or female under 
the influence of inducing factors/morphogenetic 
operators. The development of abnormal gonad 
reported in the present paper, may be as a sequel to 
the simultaneous effects of both male and female deter¬ 
mining factors. 

The authors are grateful to Dr. V. G. Jhingraii and 
Dr. P, V. Dehadrai of the Central Inland Fisheries Re¬ 
search Institute, Barrackpore, for their kind encourage¬ 
ment and help. Authors are particularly thankful to 


Dr. N. K. Thakur, Officer-in-charge, Mithapur Fish 
Farm, Patna, for his helpful suggestions and scrutiny 
of the manuscript. 
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PARASraZATION OF ISOPARORCHIS 
HYPSELOBAGRI BILLET IN CHANNA 
PUNCTATUS BLOCH 

A Review of the literature reveals that hopdrorchis 
bypsehbagri Billet (Order, Prosostomata; Family, 
Isoparordhidae; Geii'US, Iso parorchis. Species, I. 
hypselohagri) usually infests the swim bladder of 
siluraid fishes. However, a few reports^"® are 
available about its occurrence in nonsiluroid ^eoies« 
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These reports too, have redorded only the juveaiJe 
forms of this parasite in the aO'nstluroid fishes, result¬ 
ing in what is commonly, knowa as * ink spot 
disease’ due to the presence of metacercaiia stage. 

The present investigation reports the widespread 
infestation by this parasite in fully developed 
sexually adult state in Channa punctatus Bloch, a non- 
siluroid fish of the order ophiocephaliformes from 
water bodies alfound Jaipur. The adult parasites 
found infesting C. punctaius during this investigation 
varied in size from 14 to 20 mm in length and 8 to 
12 mm in width {c.j 2*01 mm X 1'05 mni 
reported by Rai and Pande®). It is also interesting 
to record that the average length of the ovarian ttibe 
alone was 2-48 mm which exceeds the total length 
of the parasite itself reported by Raf and Pande®. 

In a single fish usually two to five adult parasites 
were found with a number of juveniles showing 
exceptional variadon in numbeir and size. The 
degree orf infestation ceq be realized from the fact 
that these parasites weighed 3*13% of the host’s 
body weight. Further the adult pajrasites were not 
limited to the swim bladder alOne but attacked almost 
every visceral organ sudh as liver, spleen, ovary, body 
musculature, intestinal muscles and mesentery. 

Detailed studies On the effecit of parasitization on 
the physiology of the fish per se and its possible effect 
as food for man are being reported elsewhere. 

Thanks are due to I.C.A.R. for financial support 
and to the Department of Zoology, University of 
Rajasthan, Jaipur, for facilities. 
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radiation from cobalt source rangjing from 8,000 rad 
to 1,20,000 rad. The radiated gametophytes as well as 
Controls were kept in cultures at 26±:2° C with diffused 
daiylight augmented with 600 ft.d. ligjht for 8 hoixts. 

It was observed that irradiated plants show delay, in 
germination, slowing of cell division' and other abnor¬ 
malities in growth patterns. Gametophytes widb. inte¬ 
resting abnormalities at sublethal doses were cbosen 
for ultrastrucmral studies. Such gametophytes wert* 
fixed in Caulfield fixative and were kept at: 4® C 
for 4 hours, then they were processed for ultrathin 
sections b|y ultratome. Finally, sections were stuxlied. in 
Hitachi H.U.-11 E and photographed pV transmission 
electron microscope. 
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University of Rajasthan, 
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OCCURRENCE OF GIANT MITOCHONDRIA IN 
THE CELLS OF GAMETOPHYTES OF 
LYGODIUM FLEXUOSUM (L.) SW. EXPOSED :: 
TO GAMMA RADIATION 

Spores of L. fiexuosum were sown in 2 separate 
petridishes, each having approximately 500 spores in 
1% Kn'Op’s solution. Various stages cf gimetcph-res 
L. fiexuosum, viz., ungermlnated spores, 2 to 3 days old 
and One month old weke exposed to doses of gamma 



Figs. 1-2. Fig. 1. Micrograph of a jportion of 
the cell of gamma irradiated garoetophiytte of ILy^odmm 
fiexuosum showing giant (Or complex) mitochLOndrioti 
(M) (X 32,000). Fig. 2. A portion of amothicti: cell 
of gamma irradiated gametophiyte of L. flexs^osm^.u 
showing another giant mitochondrionj (M) (X 1,^20 ) . 
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'Fhe cytological effects observed iniduded maniy 
alterations as well as damages in various organelle such 
as mkocliiondria, chloroplasts, endoplasmic reticula 
ribosomes eta. Tlieir membrane system was severely 
distilrlx.‘d . The most interesting findings are the giant 
mitcKhondria with changed configuration of cristae 
which were observed in several cells of many gamma 
i r rad iated gamatophytes. 

The giant mitochondria (Figs. 1,2) have irregnlar 
sKipe, rhc7 have swollen and irregularly arranged Cristae 
nml arc many rimes larger than the normal ones. Such 
giant mitochondria are probably formed by, the fusion 
(jf several mkochonldria or they majy be proceeding 
cowards fission and final disintegration. 

Unsderbrink et al.^ while studying the effects of X 
nn«.l gamma radiations on a green alga Brachio- 
mori-ds noted that the mitochondria of this alga were 
somewhat swollen and their cristae disiturbed. But 
the gianic mitochondria of the kind produced as a 
result oif irradiation observed bjy us have not been 
reported in plant material. 

The authors arc thankful to Dr. Nitya Nand, Director, 
Central Drug lleseafch Institute, Lu know, for permis¬ 
sion to use EM, and Drs. A. C. Shipston and V. K. 
BajtJal of the same institute for their help in its use. 
The junior author is grateful to CSIR for providing 
financial assistance. 
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AN AIR-DRY METHOD FOR CYTOLOGICAL 
PREPARATIONS OF APHIDS 
(HOMOPTERA: APHIDIDAE) 

Until the middle of the present cenmr*y, most smdies 
of aphid chromosomes were made from sectioned 
material. Earlier, Smith! used the acetocarmine 
technique for squash preparations. CollingS reported 
on a squash method using osmi'd add fixative for the 
somatid chromosomes that apparently gives satis¬ 
factory results. Other squash techniques using aceto- 
carmine, acocoorcein, Feulgen and Gomoris hemaito^ 
%ylin! do not give satisfactory results. Dionne and 
Spicer^ gave another squash method using the 
acdric) alcohol and chloroform in place of osmic ajad. 
Thdy hydrolyzed the material with normal hydro¬ 


chloric acid and then stained it with Gomori's heoM- 
toxyiin. MacDonald and Harper^ and. Sun and 
Robinson^ used an improved squash technique using 
Feulgen stain for aphid chromosomes. Sun® made 
further improvements in the squash method for the 
study of somatic chromosomes of aphids. Robinson 
and Cheng’S adopted the same method for squash 
preparations as of Dionne and Spicer^ and MacDonaH 
and Harper"! in more or less a similar way excepr 
using Feulgen stain in place of Gomori’s hematoxylin. 
Blackman^also used a rapid Feulgeo. squash 
technique"!. For the first rime Blackman^-!- used 
Giemsa stain for the cytogenetical smdies of aphids 
after squashing the material. 

The present method is based on the air or 
drying and tapping technique which less time 

and gives better spread of the chromosomes rhan 
other earlier squash methods. 

Best results can be obtained by using embryos 
either from apterous viviparous females or the fourth 
instar nymphs. In India it is easier to find cells in 
late prophase and metaphase stages during the winter 
when the range of temperature is 15“~20' C. At this 
time the growth and development are most rapid and 
fat bodies scanty. An aphid (of the above mentioned 
morph) is taken on a clean slide in a drop of 0*5^ 
sodium citrate solution. Under a hinOoilar micro¬ 
scope, the terminal part of abdomen is snapped so 
that the gut and reproductive organs come out leaving 
the rest of the body behind. Fat bodies can be 
removed b^y adding another drop of 0*5% sodium 
citrate solution and shaking the material with a 
needle. This will also spread the embryos which 
can now be removed to a cavity block having 1-3 ml 
a: the sodium citrate solution in which the maierial 
may be kept for half an hour. The solution being 
hypotonic, the treatment will swell the cells. Indivi¬ 
dual ovarioles can now be separated, from wMdi 
very young embryos Cani be sorted out as they are 
distinguishable from the more advanced oq«^ having 
noticeably developed eye pigmentation. The advanced 
stage embryos are not suitable for ecological prepa¬ 
rations. The ovarioles along with germarium are 
transferried to the fixative consisting of 5 : 1 : : metha¬ 
nol : Glacial adetic acid. Leave them in fixative for 
15-30 min with a; maximum period of one hour. 
The fixed embryos (3 to 4 to be taken) are now 
transferred to a drop of 60% acetic acid on a micro¬ 
scope sHde (already boiled in chromic acid, washed 
and stored in 90% ethyl alcohol). The embryos 
are crushed by gently tapping for 30-50 seconds so 
as to disperse the cells in the drop using the flat end 
of a metal rod (10 cm long and 0-3 cm dial- The 
cells of the embryos get separated and ffoat free in 
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the drop so that a cell suspension is formed. The^ 
cell siispensi&n is dispersed over a slide by adding a 
few drops of acetic methanol. After this, the sepa¬ 
rated cells can be dried in a]ir at room temperature 
or heat-.dried on a warm (not hot) brass plate by 
moving the drop at intervals to a new site on the 
slide until the liquid has evaporated. 

The dried slide can be examined under phase 
contrast microsoope to ensure that different stages 
of cell in divisions are there. These slides may be 
scored dry vertically in a dust proof box. It keeps 
well up to a few months. The slides may however 
be stained immediately and made permanent by the 
following method ; 

Place the slide in 0*1 M Sorenson’s phosphate 
buffer of PH 6-8 for 5 min. Prepare 5% Giemsa 
stain in 6-8 pH phosphate buffer from Giemsa stock 
stain which should be thoroughly shaken for five 
min before mixing. The diluted Giemsa stain 
should also be thoroughly mixed for 5 min. It 
should be emphashed that the addition of Giemsa to 
the buffer does not alter the pH in the system. Only 
freshly, diluted and well shaken Giemsa stain must be 
used for separate set of slides because the stain is 
precipitated -after about half an hour when it 
becomes effete. Place the slide horizontally on a 
w^atch glass and put 5% freshly prepared Giemsa 
stain covering the area of spread material on to the 
slide. Stain for 10-30 min. Fifteen min staining 


gives best results by using 5% Giemsa in phosphate 
buffer of pH 6 * 8 . Differentiate the slide by. a dip 
in phosphate buffer of pH 6 - 8 . Wash the slide 
with distilled water -and dry in air at room uempera- 
cure by placing it verticaU^ so as to avoid the patches 
of water djrops. Dry the slide overnight in a dry 
plane free from dust. Immerse in' xylene for 5 min. 
Mount in D.P.X. using rectangular coverslips. Dry 
in oven at 60° C for nearly 24 hr. 

The authors are thankful to Prof. S. D. Misra, 
Head of Department, for necessary facilities. Thanks 
are also to Dr. M. L. Gupta for the suggestions and 
valuable help. 
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SYNTHESIS AND CNS ACTIVITY OF N, N-DIALKYLAMINO-ETHYL (S'-SUBSTITEtFD 1 ' 3 ' 4 . 
THIAmAZOLYL-2'-SUBSTITIJTED-AMINO)-DlTH[OCARBAMATES AND THEIR METHIODIDES 

S. S. TIWARI AND R. K. SATSANGI 

Chemistry Department^ Lucknow University^ Lucknow 226 007 


S OME new sodium-(5-SLibstitutcd-l, 3, 4-thiadiazo)yl- 
2 -sub.stitutcd amino) dithiocarbamates ( 1 ) were 
synthesised by the reaction of carbon disulphide with 
the corresponding 5-substitutcd amino-1, 3, 4-thia- 
diazoles in NaOH. The reaction of (1) with N, N- 
dialkylaniino ethyl chloride gave N, N-dialkyl amino 
cthyl-(5'-SLihstilutcd-T, 3\ 4'-lhiadiazclyl-2'-substituted 
cUTiino)-dithiocarbam.atcs (U). The dialkyl amino 
ethyl group was quaternised under mild conditions 
U> get the ^conesponding mothiodides (111). The 
composition of these compounds has been confirmed 
by elemental percentage analyses. The compounds 
arc CNS excitants. Anti-tremorine and analgesic 
propcriies wore also tested in these compounds, but 
these were negative. 

Anti-cholingcrgics arc usually recommended in the 
di.sea.ses of extrapyramidal system of brain. Accord¬ 
ing to Marxer and Schicr', anticholinergics were 
among the first antiparkinsonian agents. Ahmed 
and Marshall- and Das and Ganguli^ have found a 
correlation between uniicholincrgic activity and 
antitremorino ellcct of anticholinergic drugs. Quater¬ 
nary ammonium salts have shown varieties of reactions 
on CNS. Acetyl-cholinc, a quaternary ammonium 
compound, plays a complex role in ncurotransniission. 
According to Burn and Rand‘s, Burn and Gibbons^, 
and Douglas‘^ acetyl-cholinc may act as an inter¬ 
mediate in the lelcasc of dopaminergic transmitters 
from adrenergic terminals. The dopaminergic trans¬ 
mitters are inhibitory in their clVect on CNS. Many 
anticholinergics arc structurally trlatcd to acetyl- 
cholinc and have been found inhibiting various spasms 
and convulsions"'”. Some quaternary ammonium 
salts have also been reported to antagonise the parkin¬ 
sonian rcatures'*'^'’. 

A change in acyl gi’oup of qholinc esters oltcn changes 
ihcir ctTccl‘1. The introduction of aryl, rings in the 
ester part of acetyl-choline, changes it to an anticholi¬ 
nergic agent. Kuznetov and Golikov^- have des¬ 
cribed that sulphur containing ‘ thienyl ’ group increases 
the anticholinergic activity. Further, 2-SLibstituted- 
an\iao-5-alkyl-l, 3, 4-thiadiazoles have beer .eported 
as anlicholinergiantiparkinsonian^'^, anticonvul- 
sand^and catecholamine potentiating’*^ compounds. A 
few dithiocarbamates have been (ound to be active 
in minimising some parkinsonian features^h 
All these observations prompted the authors to 
synthesise new esters (Ill) of choline analogs, and 
to study their effects on CNS and parkinsonism, an 
extrapyramidal disorder. 


2-Methylamino-5-alkyl-l, 3, 4-thiadiazoles were, 
synthesised by the method of Pulver^\ 2-Methryl- 
amino-5-phenyl-l, 3, 4-thiadiazole was synthesised by 
the method of De and Roy^l 2-Ary']arTiino-5-methyi- 
mercapto-l, 3, 4 -thiadia 26 les were synthesised by the 
method of Busch and Biehler^^ 

S-Substituted-l, 3, A'thiadiazolyl-l-substituted amino 
sodium dithiocarbamates (!) were prepared by shakine* 
for 50 hrs., the corresponding thiadi zole (0-02 mole) 
with CS 2 (0-04 mole) in 10% aqueous sclurion of 
NaOH (50 ml). The unreacted thiadiazole was 
filtered olT and the orange coloured filtrate was dis- 
tilkd at 60° C as to eliminate unreacted CS-^. The 
solution was concentrated till orange crystals started 
appearing. The solution was kept at 5° C overnight 
and the crystals of 5-substituted-l, 3, 4-thiadiazoIy!- 
2 -substitutcd amino, sodium dithiocarbamates were 
collected. Table I describes their relevant data. 

Table I 

5-SubstitutedA, 3, ^-thiadiazolyl-l-substituted amino 
dithio sodium carbamates'^’^ 

N—M U 

^R' 

_(C_ 

1. R = -H; R' = CHj (>280,0-86, 62j*. 

2. R = -CH 3 ; R' = -CH 3 (>280, 0-85, 60).' 

3 . R = -QHs; R' = -CH 3 (>280, 0-87, 40). 

4. R = -n ■ C 3 H,; R' = -CH 3 (>2S0, 0-82, 45). 

5 . R = -n . C. 1 H 9 ; R' = -CH 3 (>280, 0-92, 45). 

6 . R = -CcHs; R' = -CH 3 (>280, 0-95, 32). 

7 . R = -SCH 3 ; R' = -C 0 H 3 (>280, 0-83, 55). 

8 . R = -SCHj; R' = o . CH 3 -C 8 H 4 - (>280, 

0-83, 55). 

9. R = -SCH 3 ; R' = m ■ CH 3 -C 6 H 4 - (>280, 

0-77, 48). 

10. R = -SCH 3 ; R' = .P - CH3-CeH4- 0280. . 

0-85, 50). ____ 

• * Figures in brackets indicate m.p (' C), R ■. value 
(100% methanol) and yield (%). The m.p. were 
taicen in open capillaries and are uncorrected. 

** All the compounds gave correct data for C, H, 
N and S elemental % analysis. 

N, N-Dialkylonnnoelthyl-(5'-substituied-\', 3, 4- 

thiadiazolyl-l'-substituted dmino-dithiocarbamates (//) 
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Table II 

M, N-DialkylaminoethyU {5'-suhstituted-V, A'■‘thiadiazolyUl'-substituted ammoydithiocarbama es** 

S 


/7^l 


'a' 

(5; 


R = -H; 


R" -CH 3 

(192, 0-45, 67)*. 

R=-CH 3 ; 

R'=-CH3; 

R" = -CH 3 

(200, 0-47, 60). 

R = —C 2 H 5 5 

R'=-CH3; 

- -CH 3 

(151, 0-50, 52). 

R = . C 3 H 7 ; 

R'=-CH3; 

R" - -CH 3 

(135-37, 0-55, 62). 

R = -77 . C 4 H 9 ; 

R'=-CH 3 ; 

R" - -CH 3 

(149, 0-52, 48). 

R = -CeHs; 

R' = -CH 3 ; 

R" - -CH 3 

(161-62, 0-58, 58). 

r = -scH3; 

R' = -CfiHs ] 

R ' - -CH 3 

(132-33, 0-50, 65). 

R =-scH3; 

CH 3 -C 0 H 4 -; 

R" - -CH 3 

(139-40, 0-45, 50). 

r = -SCH3; 

R" = m . CH 3 -C 0 H 4 -; 

R" - -CH 3 

(149, 0-49, 68 ). 

R = -SCH 3 ; 

r . CH 3 -CGH 4 -; 

R ' = -CH 3 

(156, 0-37, 55). 

R == -CeHs * 

R' = -CH 3 ; 

R" = -C 2 H 5 

(198, 0-42, 45). 

R = -SCH 3 ; 

R'^-CgHs; 

R" - -C 2 H 5 

(152, 0-35, 62). 

R = -SCH3; 

R' = (? . CH 3 -C 0 H 4 -; 

R" - -C 2 H 5 

(138-39, 0-44, 60). 

R--SCH 3 ; 

R' = m . CH 3 -C 0 H 4 -; 

R" = -CaHo 

(147, 0-43, 33). 

R = -SCH 3 ; 

K! ~ p • CH 3 -CGH 4 -; 

R" - -C 2 H 5 

(134, 0-37, 40), 


1*. * Figures in brackets indicate m.p. C C), R/ values (Beazene/ethyl acetate; 90%: 10%) and yield. The m.p. 
were taken in open capillaries and are uiicorrected. 

** AH the compounds gave correct data for Q H, N and S elemental % analysis. 


were synthesised by refluxing the corresponding 5- 
substituted-1, 3, 4-thiadiazoIyl-2-substituted amino, 
sodium dithiocarbamates (0-02 mole) witHN, N-dialkyl 
amino ethyl chloride"® in dry acetone on a steam bath 
for 3-4 hrs. The reaction mixture was cooled and 
filtered to eliminate NaCI formed. The filtrate was 
distilled off and the syrupy liquid, so obtained, was 
taken in ether. The ethereal layer was washed thrice 
with 5% NaOH and dried ova anhydrous MgS 04 . 
The ether was distilled off and the residue was re- 
crystallised from dry benzene. Various dithiocarba¬ 
mates (II) synthesised in this way are listed in Table II. 

Methiodides (III) of N, N-dialkylaminoethyl- (5'- 
substituted -1, 3', A'-thiadiazolyUTsubstituted amino) 
dithiocarbamates were synthesised by refluxing, for 1 - 
hr., the corresponding dithiocarbam'ate (II) (0*02 
mole) and methyl iodide (0*03 mole) in dry me than ol- 
(20 ml). The reaction mixture was cooled in ice chest 
and the solid was filtered and recrystallised from 
methanol. The relevant data of methiodides are 
given in Table HI. 

Pharmacoloiy,-~FiwQ final compounds ( 111 ) were 
screened for CNS activity and toxicity test. 


For toxicity test, the compounds were administered 
intraperitoneally to albino mice of either sex in diffe¬ 
rent doses and the approximate lethal doses in 50% 
of animals (ALD 50 ) were determined by the method 
of Weil2i. ALD 50 of the compounds are noted 
in Table III. 

The compounds were also tested for anti-tremorine 
and analgesic activities at 1/5th of the ALDso. No 
significant activity was found. 

In gross CNS observations, the compounds were 
excitant. They induced writhing, and straub-tai) 
(erection of tail) phenomena. Compounds No. 27, 
36 and 38 induced tremor at the dose of 1000 mg/kg 
(intraperitoneally). Spontaneous motor activity and 
reactivity were increased at all doses, in mice treated 
with these compounds. 
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Table III 

Methiodides of N, N-dialkylambwethyl, {5'-substitutedA\ V, A'-thiadiazolyl-l'-substituted amino)- 

dithiocarbamates'^ * 



26. 

R =-H; 

R'---CH3; 

R" 

--CH 3 

(275, 0-07, ***)*. 

27. 

R - -CH 3 ; 

R' - -CH 3 ; 

R" 

" -CH 3 

(272, 0-10, >1000). 

28. 

R 

R' = -CH 3 ; 

R" 

- -CH 3 

(>280, 0-16, ***)*. 

29. 

R = —/2 . C 3 H 7 ; 

R' - -CH 3 ; 

R" 

--CH 3 

(245, 0-30, ***). 

30. 

R == -« . C 4 H 9 ; 

R' = -CH 3 ; 

R" 

--CH 3 

(269, 0-12, ***). 

31. 

R^-CgHs; 

R' - -CH 3 ; 

R" 

--CH 3 

(>280,0-14, ♦**). 

32, 

R = -SCH 3 ; 

R' --CcHs; 

R" 

- -CH 3 

(215, 0-15, 215). 

33. 

R = -SCH 3 ; 

R' = -o . CH 3 -C 0 H 4 -; 

R" 

--CH 3 

(>280, 0-16, 38-3). 

34. 

R==-SCH3; 

R' = m . CH 3 -CCH 4 -; 

R" 

= -CH 3 

(253, 0-21, ***). 

35. 

R--SCH 3 ; 

R' =p . CH 3 -CGH 4 -; 

R" 

--CH 3 

(259, 0-22, ***). 

36. 

R 

R' --CH 3 ; 

R" 

= -C 2 H 5 

(270, 0 - 10 , 1000 ). 

37. 

R = -SCH3; 

R^ - -CcHs; 

R" 

- -C 2 H 5 

(>280, 0-11, ***). 

38. 

R = -SCH 3 ; 

R' ^0 . CHs-CgHa-; 

R" 

-C 2 H, 

(255, 0-14, 1000). 

39. 

R = ->SCH3 ; 

R' = m . CH 3 -C«H 4 -; 

R" 

--C 2 H 5 

(>280, 0-14, ***). 

40. 

R --SCHs; 

R' - p . CH 3 -C 6 H 4 -; 

R" 

- -C 2 H 5 

(>280, 0-17, ***). 


* Figures in brackets indicate m.p. (®C), R/ values (Benzene/methanol; 90%: 10 %), and ALDso (mg./kg.). 
m.p. were taken in open capillaries and are uncorrected. Yield ranged between 70-80%. 

** All the compounds gave correct data for C, H, N and S elemental % analysis. 


*** ALD50 of these compounds not done. 
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IN VITRO EFFECTS OF ORGANOCHLORINE PESTICIDE (DDT) ON CATALYTIC POTENTIAL 

OF SDH IN GASTROCNEMIUS MUSCLE OF FROG, RANA HEXADACTYLA 

C, SREERAMULU CHETTY, W. RAJENDRA, K. INDIRA and K. S. SWAMI 
Department of Zoology, Sri Venkateswara University, Tirupati 517 502 

Abstract 

The effect of organochlorine pesticide on catalytic potential of succinic dehydrogenase enzyme 
(EC 1.3.99-1) in gastrocnemius muscle of frog, Kana hexadactyla, has been studied. DDT (2, 

2, bis (p-chloro phenyl) 1, 1, 1-trichloro ethane) inhibited the enzyme activity to various degrees 
and also altered the Michaelis Menten constant (Km) of the enzyme. The activation energy for 
the enzyme was increased by the DDT. Low and high Km obtained for the enzyme 

suggest decreased enzyme-substrate affinity and masking of active sites by DDT. 


Introduction 

RGANOCHLORINE pesticide was known to be 
. toxic to various animal species, inhibiting the 
microsomal ATP-phosphohydrolasesL DDT and other 
chlorinated hydrocarbon insecticides inhibit the acti¬ 
vity levels of Na+, dependent ATPases 

as well as actomyosin ATPases of nerves, muscles 
and other tissues2j3,4. DDT also causes the depletion 
of carbohydrate reserves, the loss of body weight and 
general increase in blood amino nitrogen content^". 
It upsets the oxidative metabolism by inhibiting succi¬ 
nate oxidative system and has a specific effect on the 
cyanide sensitive respiration by inhibiting the cyto¬ 
chrome oxidase^®. 

Since muscle is known to depend on Krebs citric 
acid cycle for its energy requirements and SDH is a 
key enzyme of the same cycle, it is felt desirable to 
study the effect of this pesticide on kinetic parameters 
of the enzyme so as to assess the specific impact of this 
organochloride on the catalytic potential of the enzyme. 
Materials and Methods 

The gastrocnemius muscles of frog, Rana hexadactyla, 
were excised from both the legs with least injury after 
pithing the animal and a 10% (W/V) homogenate was 
prepared in 0*25 M sucrose solution at 5° C. The 
extract was centrifuged at 2,500 rpm for 15 minutes 
and the supernatant was used for the assay of SDH. 
The activity is estimated by the method of Nachlas 
et al}^ as modified by Pramilamma et al} in the presence 
of 20 /X moles of DDT (as descubed by Desaiah et ald^) 
and the enzyme activity is expressed in p moles of for- 
mazanlgm wet weight of tissue/hr. The maximal 
velocities Michaelis Menten constants (Km) 

and inhibitor constant (Ki) were calculated by the 
method of least squares. The activation energy 
values were determined as given fay Raot2. 

Results and Discussion 

An enzyme concentration of 50 mg, and 30 minutes 
of incubation time were selected for the present study 
after due standardization which ensures initial velocity 


of the enzyme catalysis. Absence of electron acceptor 
INT (2-p-ldo phenyl-3-nitrophenyI tctrazoUuni 
chloride), buffer, enzyme extract and substrate, 
yielded negligible activity of the enzyme indicating 
specificity of reacting system, for the SDH in extract 
at physiological pH 7*4. 

The activity levels of the SDH in the gastrocnemius 
muscle homogenates with and without (experimental 
and control respectively) DDT was determined al 
37® C at different substrate concentrations. Substrate 
concentration versus velocity plots for SDH of the 
control and the experimental mixtures revealed that 
the enzyme activity was linear with the substrate con¬ 
centration following a first order reaction upto 40 
moles, then onwards, the reaction entered zero ordci’ 
phase showing the abolition of substrate dependency 
indicating the saturation of the enzyme at 40 pM suh- 
strate. Lineweaver Burk plot (Fig. 1) for the SL>11 
activity in the control and experimental mixlurcs 
showed variation in the kinetic parameters like maximal 
velocity (V^^ax) Michelis Menten constant (KnU, 
intercept and slope (Table I). values were 

5-406 and 4-000 g moles/gm wt/hr in the conlioi 
and experimental tubes respectively, indicating tiial 
maximal velocity of SDH had a loss in the velocity 
potential suggesting significant masking of active 
sites in the presence of DDT as compared to control. 
The slope and intercept values also showed incre¬ 
ment in the experimental when compared to (lu: 
control mixtures. 

The decrement of activity levels of SDH by Df>r 
is envisaged by comparing the Km, which measures the 
affinity of the enzyme for substrate as well as the rate 
of breakdown of ES complex which forms the basis 
for the catalytic potential. The Km values of SI„>H 
for the substrate was 1-021 and 2-222 /xM (117-63% 
increment) for control and experimental mixture.s 
respectively. The alterations of both Km and V, 
values of the epzyme by DDT indicated that this 
organochlorine pesticide might be reducing the ES 
complex formation by decreased enzyme substrate 
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Table I 

Effect of DDT on SDH activity of frog gastrocnemius muscle 


S,No. Samples 


Kinetic Parameters 


Slope Intercept Km (uM) 


KiCf^M) 


1. Control 

2, With DDT 
% DiiTcrcncc 


0-1889 

0-1850 

1 

0-5555 

0-250 

2 

194-1 

35-135 

117 


021 5-406 

222 4-000 18-98 

63 26-01 



SUCCINATE CONCENTRATION (^M) 


' • CONTROL 

O EXPERIMENTAl 



IJSUCCINATE (aM) 

Fig. 1. Lineweaver-biirk plot showing mixed 
type of inhibition exerted by DDT on SDH in gastroc- 


exerted by DDT might have modulated the enzyme 
activity in such a way as to impose restriction on the 
enzyme in the depletion of the physiological substrate 
levels at reduced rate. Though the general classi¬ 
fication of inhibition is under mixed type, a further 
insight reveals a peculiar trend. From the per cent 
increase of Km (Table I) as compared with the decre¬ 
ment of it is presumed that the DDT inhibition 
tends to be more of a competitive type of inhibition? 
rather than the non-competitive pattern on the 
enzyme. 


Table II 

Effect of DDT on activation energy values of SDH in 
ihe gastrocnemius muscle of frog 


S. 

No. 

Temperature 

Range 

in°C 

Activation energ>' (cals.mol) 

Control 

Experimental 

1. 

20-25 

1935-3 

4746-6 

2. 

25-30 

1742-0 

3595-9 

3. 

30-35 

1685-0 

1957-8 

4, 

35-40 

1288-0 

1358-5 


The activation energy showed an increment in the 
catalysis of the enzyme in the presence of DDT 
(Table II). The catalytic efficiency is often measured 
in terms of the decrease in the activation energy values 
lowering the activation energy meaning higher effi¬ 
ciency of the enzyme and vice versa. The present 
findings show that the activation energy barrier is 
increased by DDT. Thus the toxic effect of DDT 
has a bearing at the molecular level involvmg enzyme 
kinetic parameters. 


neniius muscle of frog. 

affinity and thereby indicating an alteration in the 

kinetic properties of the enzyme 'veil as total 

kinetic potential. Thus it appears that DDT may be 

imposing a sort of mixed type of 

SDH enzyme in the homogenate. The mhibitiop 
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POLAR BRILLIANT CRIMSON AS A STAINING DYE FOR ELECTROPHORETICALLY 

SEPARATED PROTEINS 

K. V. THIRUMOORTHI* 

Department of Biochemistry, Madras Medical College, Madras 

AND 

M. VARADARAJAN, M. ABDULALI and P. RAJAPPAN 
Department of Biochemistry, Chingleput Medical College, Chingleput, Madras 

Abstract 

A new staining procedure, using polar brilliant crinason for electrophoretically separated 
protein fractions, is described which possesses the advantages of simplicity, sensitivity, stability of 


dye-protein complex and adaptability to elution 
Introduction 

ANY procedures have been described for protein 
stains that colour protein components after electro¬ 
phoresis. The stains used include bromophenol bluet, 
amidoschwarz lOB^, azocarmine B3, lissamine green 
SF4, bromocresol greeny ponceau 2R®, neococeine- 
acilan scarlet’, nigrosine^ ponceau S (fast ponceau 2B)® 
and procion brilliant M-RS^°. The present report 
describes a new technique using the dye, polar bril¬ 
liant crimson (Suhrid Geigy), for staining the protein 
components after electrophoresis with applicability 
of densitometric measurements and elution analysis. 

Materials and Methods 
Paper electrophoresis. —Fractionation of serum pro¬ 
teins was accomplished by using barbitone-sodium 
barbitone bulfer of pH 8-6 with 0*05 ionic strength. 

Agar gel electrophoresis. —Agar shreds (50 mg) were 
added to 7-5 ml of barbitone-sodium barbitone buffer 
and heated. The molten agar (1 ml) was layered on 
2*5 X 7*5 cm microscope slide (or polyester film) 
and allowed to set for 40 to 60 min. After application 
of serum, a constant current at 200 volts was applied 
for 30 min and at the end of the run the slide (or 
polyester film) was placed in methanol for the fixa¬ 
tion of the protein bands. The slide (or film) was 
finally dried at room temperature. 


* To whom correspondence to be addressed. 


and densitometric measurements. 

Dye solution. —0-5 gm of polar brilliant crimson 
(PBC) in 20 ml ethanol was made up to 100 ml with 
3% sulphosalicylic acid. 

Clearing solution. —95% methanol containing 10% 
acetic acid V/V. 

Eluting solution. —1% sodium carbonate in 50% 
aqueous ethanol. 

The protein components separated on the paper 
and on the agar gel were stained with the dye for 10 
minutes at room temperature, washed for 4 rain in two 
changes of clearing solution, then rinsed with methanol 
and allowed to dry at room temperature. The quanti¬ 
tative evaluation of the stained protein components 
was made by scanning in Photovolt Densitometer 
Model 525 and by photometric determination in 
Spectronic 20, of the dye eluted from the segregated 
fractions, at 535 nm. The electrophoretically sepa¬ 
rated protein fractions were cut out and eluted with 
6 ml of eluting solution for 30 minutes, mixing at 
intervals. 

Results and Discussion 

By the use of the dye, polar brilliant crimson, the 
protein components in electropherogram show as 
red bands against clear background without any free 
dye adsorbed on the media. The dye is sensitive 
to stain all protein fractions and the patterns do not 
show any deterioration even after 7 years indicating 
that the dye-protein complex is quite stable, Th§ 
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polar brilliant crimson dye solution is stable at room 
tempeiature and the eluate is constant showing only 
1% change in transmission in 48 hours. The 
characteristic maximum of absorption is at 535 nm 
and is recorded in Spectronic~20. 

Tables I and II show mean, standard deviation and 
P values of protein components of normal and patho¬ 
logical sera obtained by staining with polar brilliant 
crimson and bromophenol blue. There is no appre¬ 
ciable difference between the results of the two dyes. 
The ‘ r ’ test has been applied for the differences in the 
mean and they are not statistically significant. In 
all cases P > 0-05 and the difference between the two 
mean values of the two different dy( s are not statis¬ 
tically established. 


The dye-binding properties of both the dyes (polar 
brilliant crimson and bromophenol blue) with the 
serum protein components may be the same since 
little variation is observed in the values. Though 
Rees and Lawrenceit observed the obedience of Beer’s 
law by different stains, Wurm and Epsteint2 discredited 
the applicability of Beer’s law. The dye-binding 
properties of different fractions are different leading 
to the introduction of correction factors^^. Correction 
factors that have been recommended can be criticized 
since they are based on normal sera and are not neces¬ 
sarily valid for abnormal serai4. It has been observed 
that the best solution to this probelm would seem to 
establish a normal range for a particular dye and other 
electrophoretic conditions employed and to avoid 


Table I 


Serum protein fractions as stained by polar brilliant crimson and bromophenol blue 
(PER CENT OF TOTAL PROTEIN) 



Normal 

Nephrotic syndrome 

Serum protein 

n-50 

11=20 

fractions 

Polar brilliant Bromophenol P value 

Polar brilliant 

Bromophenol P value 


crimson blue 

Mean ±S.D. Mean ±S,D. 

crimson 

Mean ±S.D. 

blue 

Mean -l-S.D. 


Albumin 
Globulins : 

5L5 , 3*5 

51-0 3-9 

>0-05 

23-9 

4-1 

25*0 

3-5 

>0*05 

Alphai 

2-9 0-7 

3-1 0-9 

>0-05 

2-3 

0-6 

2-7 

0-7 

>0*05 

Alpha2 

10*7 1-5 

11-0 1-2 

>0-05 

36-4 

2-2 

37*3 

2-5 

>0-05 

Beta 

11-4 1*5 

11-9 1-6 

>0-05 

12-5 

1*5 

12*0 

0-9 

>0*05 

Gamma 

23-5 3*5 

23*0 3-2 

>0-05 

25-0 

3*2 

23-0 

3-5 

>0*05 


n = number. 


Table II 







Serum protein fractions as stained by polar brilliant crimson and bromophenol blue 




(PER CENT OF TOTAL PROTEIN) 





Cirrhosis of liver 



Infective hepatitis 



Serum protein 

n = 

30 



n = 

30 



fractions 

Polar brilliant 

Bromophenol 

P value 

Polar 

brilliant 

Bromophenol 

P value 


crimson 

blue 


crimson 

blue 




Mean ±S.D. 

Mean ±S.D. 


Mean 

±S.D. 

Mean 

±S.D. 



Albumin 

Globulins: 

35-1 

3-0 

34-8 

4-1 

>0-05 

36*3 

3*2 

36-2 

3-6 

>0*05 

Alphai 

4-1 

0-5 

4-3 

0-6 

>0-05 

3*8 

0*6 

4*0 

0-7 

>0-05 

Aplha2 ! 

5*1 

1-5 

5-8 

1-8 

>0-05 

8*8 

0-7 

8*8 

0-8 

>0-05 

Beta 

6-4 

3-8 

4-3 

3-5 

>0-05 

10-0 

1*2 

10-0 

0*8 

>0*05 

Gamma 

49-3 

7-0 

50-8 

6-5 

>0-05 

41-1 

5-0 

41-0 

6-2 

>0*05 


n = number. 
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affinity correction fa ctors^^. The new staining procedure 
affords a convenient, simple and stable staining method 
for widespread use in electrophoresis. 
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STUDIES ON TOBACCO RING SPOT VIRUS FROM BRINJAL {SOLANUM MELONGENA L) 
WITH PARTICULAR REFERENCE TO PURIFICATION AND ASSESSMENT OF LOSSES 

K. S. SASTRY* AND M. V. NAYUDU 
Department of Botany, S. V. University, Tirupati-2 {Andhra Pradesh) 

Abstract 

Virus causing ring spot symptoms on brinjal is studied and identified to be due to Tobacco 
ring spot virus (TRSV). The virus is spherical with 26 m/x in diameter and is related to TRSV 
in other physical properties also. The loss in yield due to this virus infection is 55*2% to 70*3%. 

"niNG spot symptoms of brinjal were found to be of (28-32° C). Further investigations pertained to Ihc 
common occurrence in the fields around Tirupati -purification of the virus and the losses in yield cause/: 
(Andhra Pradesh) and Bangalore (Karnataka). The by this virus are presented in this paper, 
disease incidence ranged from 60% to 80%. The 
characteristic symptoms of the disease were chlorotic 
concentric rings as well as mosaic mottling of leaves 
(Fig. 1). The infected plants produced less fruits 
which were small, disfigured and with concentric 
rings. Sastry and Nayudu‘* reported that the virus 
producing concentric rings or brinjal induced only 
necrotic local lesions v/ithout’ becoming systemic on 
forty-five plant species belonging to the families like 
Solanaceae, Chenopodiaceae, Cucurbitaceae and Legu- 
minosae. The virus had thermal inactivation point 
between 65-70° C, the dilution end point between 
1/1000 to 1/3000 and longevity] in vitro for 7 days 


* Present address: Division of Plant Pathology, 

Indian Institute of Horticultural Research, Fig. 1, A diseased brinjal plant showing chloruuc 
Bangalore 560 C 06. rings. 
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Virus source and infectivity .—The virus was main¬ 
tained in an insect proof glass house on 30-day old 
brinjal plants var. ’ Pusa Purple Long Cowpea 
[(Vigna sinensis (L.) Savi. Ex. Hassk.] was found to be 
a good local lesion host for bioassay of the virus and 
was used in the present studies*^. The infectivity of 
the virus was very less whenever the inoculum was 
prepared in distilled water. The maximum infecti¬ 
vity was obtained by macerating the diseased tissues 
in phosphate buffer, pH 7 (0*01 M). 

Purification. —Systemically infected brinjal leaves 
were harvested and used for purification. For initial 
clarification of the extract, the sap was filtered and 
centrifuged at 10,000 rpm. By passing the light green 
coloured supernatant, through the agar granules 
column or charcoal-celite cake, the filtrate was colour¬ 
less, but most of the infectivity was lost. Attempts, 
therefore, were made to isolate the virus by following 
different purification methods and the procedure given 
below yielded higher infectivity. The infected leaves 
were macerated in phosphate buffer pH 7 (0-01 M) 
containing 0*02 M mercaptoethancl, at the rate of 
2 ml/gram infected material. The sap was filtered and 
centrifuged at 10,000 rpm for 30 minutes. The super¬ 
natant obtained was centrifuged at 40,000 rpm for 90 
minutes in Beckman L3-50 ultra centrifuge. The 
pellets were resuspended in 0*01 M phosphate buffer 
pH 7 and this suspension had higher infectivity when 
tested. Another cycle of low speed and high speed 
centrifugation was given to remove green pigment if 
present. It was further purified by following rate 
zonal density-gradient centrifugation. Linear sucrose 
gradient columns were prepared by following the 
method of Brakkei, by layering 7, 7, 7 and 4 ml of 
0*01 M phosphate buffer pH 7-containing 40%, 30%, 
20% and 10% sucrose solution respectively (in a tube 
of 1 X 3 in.). A sample of two ml of partially puri¬ 
fied virus suspension was floated on the linear sucrose 
gradient columns and centrifuged at 23,000 rpm 
for 2 hours in a spinco SW 25*1 rotor. After centri¬ 
fugation, the tubes were examined in a dark room by 
projecting a narrow beam of light down into the tube 
from the top and two light absorbing zones were 
noticed. The bottom zone was seen at 18-20 mm 
and the upper zone at 15-16 mm from the miniscus. 
One milli liter (ml) fraction from the top was collected 
by using syringe and 0*5 ml was diluted to 2 ml with 
phosphate buffer pH 7 (0*01 M) and infectivity was 
tested by inoculating to five cowpea plants. The 
remaining 0*5 ml was used for taking absorption spec¬ 
trum at 240, 260 and 280 mft in spectrophotometer 
and the results are given in Fig. 3B. The bottom 
zone exhibited typical nucleoprotein absorption spec¬ 
trum having a peak of ultra-violet absorption at 
260 mft, with a minimum at 240 m.a and the infectivity 


was associated to this zone only. While the top zone 
had maximum absorption at 280 m/x and minimum 
at 260 m/x, giving the indication that it is of protein 
nature as it did not have the infectivity (Fig. 3A). 
The purified preparation when centrifuged at 23, 150 
rpm in model E-Analytical ultracentrifuge, exhibited 
two schlieien optic peaks and the ‘S’ value of these 
two peaks was 75 and 117 (Fig. 2). The final purified 
preparation showed typical nucleic acid absorpticn 
spectrum and the 260/280 and 260/240 ratios were 
1*8 and 1*4 respectively. The virus preparation 
stained with 2% PTA was examined under Hitachi 
electron microscope, and spherical particles of 26 my 
diameter were seen'(Fig. 4). In serological tests, the 
virus under study reacted positively with the Tobacco 
ring spot virus antiserum. 



Fig. 2. Sedimentation pattern of purified virus, 
photographed through schlieren optics during analytical 
centrifugation run at 23, 150 rpm. 

Assessment of losses.-r-Tv/o independent field experi¬ 
ments were conducted to study the extent of losses 
caused by the virus under study at the experimental 
station of Indian Institute of Horticultural Research, 
Bangalore. The plants were inoculated when 30 day 
old and the yield data indicated that the average yield 
in the control plots was 144*26 and 169*73 Q/ha, as 
compared to 50*33 and 64*60 Q/ha from the infected 
plots. Approximately 55*2 to 70*3% loss in yield 
was noticed with this virus. 
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Fig. 3. A: Ultraviolet-absorbance spectrum of 
the purified virus preparation. 

B: Ultraviolet-absorbance profile of different 
fractions at 260 m/Li wavelength after rate zonal density 

gradient centrifugation (O-O); The infectivity 

in different fractions was examined on the primary 
leaves of cowpea plants (O-O)- 

Discussion 

Earlier, different viruses like tobacco mosaic virus®, 
potato virus cucumber mosaic virus-^’’®, tobacco 
etch virus^®, brinjal mild mottle virus^, a graft 
transmissible mosaic disease^ and some unidentified 
viruses® were reported from India, infecting brinjal 
under natural conditions. From Trinidad, Valleau® 


reported that the cause of eggplant yellows was 
tobacco ring spot virus and no further information 
is available on this virus. With the present studies, 
based on particle morphology, ‘ S ’ values and serology, 
it is concluded that the virus producing ring spot 
symptoms on brinjal under natural conditions in 
Andhra Pradesh and Karnataka, is a strain of tobacco 
ring spot virus and is reported for the first time from 
India. 



Fig. 4. Electron micrograph of a purified prepa¬ 
ration stained with phosphotungstic acid (x 126,000). 
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LETTERS TO THE EDITOR 


ATOMIC POTENTIAL ENERGY DISTRIBUTION 
FOR XYZ AND XY,Z TYPE MOLECULES 

In an earlier articlei the potential energy distribution 
among atoms for various normal vibrations in some 
simple molecules were calculated by the method of 
Kyong2, This note reports the extension of the 
method of determining the atomic potential energy 
distribution for some XY 3 Z and XYZ (bent) type 
molecules. 

Starting from the well-known secular equation in 
molecular vibration^ 

GFL = LA (1) 

(where the symbols have their usual meanings) it is 
easy to arrive at a relation for the distribution of 
potential energy among atoms^ as 



wherein the subscripts and ‘y” stand for the 
atom and the y-th normal vibration under consi¬ 
deration, jii the reciprocal mass of the atom and 
in general is a matrix dependent fully on the struc¬ 
tural geometry of the molecule. 


Making use of the relation given above, the atomic 
potential energy distribution for different normal 
vibrations in ONF, ONCl, ONBr, CH 3 F, CH 3 CI and 
CHsBr molecules were evaluated. In the ONX 
[X = F, Cl, Br] type molecules it seen that the 
distribution of potential energy among O and N atoms 
remains constant throughout for the N-0 stretching 
vibration irrespective of the halogen atom attached 
to the N-O bond, thereby indicating that the halogen 
atom does not affect the NO bond. But the poten¬ 
tial energy distribution among N and X atoms varies 
appreciably for the N-X stretching vibration. It is 
clear from Table 1 that as the electronegativity of the 
halogen atom decreases, the contribution of potential 
energy towards the halogen atom also decreases. 
This can be attributed to the decrease in the N-halide 
bond stiength as one goes from F to Br. Taking 
CH 3 X (X = F, Cl, Br) type molecules, whereas the 
above-mentioned trend is noticed for the C-X stretch¬ 
ing vibration in ‘ A ’ species, the potential energy 
distribution among C and H atoms for stretching 
vibration remains unaltered by the presence of halo¬ 
gen atom. In general it is seen that atomic potential 
energy distribution remains constant for a particular 
normal vibration of a specific chromophoric group 
in XYZ and XY 3 Z type molecules under consideration. 


Table I 

Atomic potential energy distribution for XYZ and XY^Z 
type molecules 


Type 

Mole¬ 

cule 

Fre- - 
quency 
cm-i 

Atomic P.E.D, 

X Y 

Z 



1844 

0-47 

0-53 



ONF 

520 


0-58 

0-42 



766 

0*26 

0-62 

0*12 



1836 

0-47 

0-53 



ONCl 

336 


0-71 

0-29 



603 

0-35 


0-05 



1832 

0*47 

0-53 


XYZ 

ONBr 

269 


0-85 

0*15 



548 

0-33 

0*65 

0*02 



A species 






3031 

0*02 

0-98 




1059 

0-19 

0*81 

., 



1490 

0*61 


0-39 


CH 3 F 

E species 






3132 

0-10 

0-90 




1498 

0-09 

0-91 

.. 



1206 

0-13 

0-83 

004 



A species 






2968 

0-02 

0*98 




733 

0-19 

0*81 




1355 

0-74 


0-26 

XY 3 Z 

CH 3 CI 

E species 






3039 

0-10 

0-90 




1452 

0-09 

0-91 




1014 

0-10 

0-89 

0-01 



A species 






3061 

0*02 

0-98 

., 



617 

0-19 

0-81 




1333 

0-87 


0-13 


CH 3 Br 

E species 






3184 

0*10 

0-90 

., 



1472 

0-09 

0*91 




974 

0-08 

0-91 

0*01 

These 

results 

indicate that the 

atomic 

potential 


energy distribution remains the same for the parti¬ 
cular chromophoric group and as such it can be 
used as an additional parameter in molecular vibra¬ 
tional problems, 
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PHYSICO-CHEMICAL STUDIES OF THE 
BIVALENT METAL CHELATES OF SOME 

MONOPROTIC TRIDENTATE SCHIFF BASES 

o-CN-^a-furfuralideneimino) benzene sulphonic acid 
(HFB) and o-(N-a-furfuralideneimino) ethane sulphonic 
acid (HFE), Schiff bases function as monoprotic 
tridentate ligands and form solid chelates with 
Cr(II), Mn(ll), Fe(ll), Co(U), Ni(II) and Cu(ll). 
These chelates have been characterised by elemental 
analysis, mplecular weight determination, magnetic 
susceptibility and conductance measurements, elec¬ 
tronic absorption and IR spectra. The presence of 
nitrogen atom of the azomethine group in y5-position 
to the sulphonic group is responsible for the general 
similarity in the behaviour of the chelates of the two 
Schiff bases. 

A survey of literature^’ - shows that no systematic 
study has been carried out using orthanilic acid and 
taurine Schiff bases with furfuraldehyde. Taurine 
and orthanilic acid contain an open chain molecule 
and phenyl radical, respectively. Both form monc- 
protic tridentate Schiff bases with furfuraldehyde and 
these are structurally similar. 

HFB and HFE were prepared by the method of 
Pfeiffer et al.'^ and their metal chelates with Cr(II), 
Mri(II), Fe(II), Co(II), Ni(ll), and Cu(II) were 
synthesised similar to the procedure described by 
Yamada etalA^^. 

Elemental analysis and molecular weight determi¬ 
nations of the solid chelates indicated 1:2 metal- 
ligand stoichiometry. Magnetic susceptibility mea¬ 
surements were carried out using Gouy magnetic 
balance with mercury(II) tetrathiocyanatocobaltate as 
the reference®. The magnetic moments at 308® K 
of the Cr(ll), Mn(II), Fe(II), Co(II), Ni(II) and 
Cu(n) chelates were found 4*84^ 5-92, 5-46, 5*18, 
3-14 and 1-96 B.M. for HFB chelates and 4-81, 5-91 
5-41, 5-13, 3*12 and 1-92 B.M. for HFE chelates 


which indicate the presence of 4, 5, 4, 3, 2 and 1 un¬ 
paired electrons, respectively. 

The metal chelate solutions in DMF (10~3 M) dis¬ 
play negligibly small molar conductance values (3-5 
to 8*7 ohm“i cm2 mole“i) which suggest the non- 
electrolytic nature of these compounds. 

The electronic absorption spectra of the chloroform 
solution of the Cr(ll) chelates of both the Schiff bases 
gave one absorption band at 14600 cm-i (e = 43- 
51 mole"! cm“!) assignable to the transition 
The Mn(n) chelate solutions gave two bands at 
^24800 cm~i (€ = 52-67 mole"! cm"i) and^29700 cm -1 
(e = 70-82 mole"! cm-i) which can be assigned to 
the transitions ®Ai^(G) and ®A]^-e-4E^(D) 
respectively. Fe(II) chelates solutions gave one absorp¬ 
tion peak at <—' 10700 cm~i (e == 65-73 mole"i cm~i) 
assignable to the transition 5 X 2 ^ 5E (D). The 
Co(II) chelate solutions gave three bands at ^ 8700, 

19800 (e == 61-11 ; 80-88 mole"! cnri) and 

^ 21200 cm~! (€=92-99 mob"i cm“!) assignable to the 
transitions ^T^^ (F) (F), ^Xj^ (F) (F), 

4Ti^(F) ->4Ti^(P), respectively. Similarly the chloro¬ 
form solutions of the Ni(ll) chelates gave tliree absorp¬ 
tion bands with their peaks at ^8800, ^ 13900 (e =• 
69-78 ; 87-94 mole'i cm-i) and ^ 25700 (e -- 
98-108 mole”! cm~!) which can be assigned to the 
transitions 2A2^ (F) 3 X 2 ^ (F), 3A2^-v 3Xi^(F) and 
3A2^ ^ 3Xi^ (P), respectively. The Cu(II) chelate 
solutions gave only one absorption band with its peak 
at ^ 12600 cm"! (e = 1 18-130 mole"! cm"!) assignable 
to the transition 2E^ 2 X 2 ^. These data including 

the low molar extinction coefficient values suggest 
octahedral structure for all the metal chelates under 
investigation. 

IR spectra of HFB and HFE consist of two bands 
in the narrow ranges of 1150-1140 cm”! and 1610 - 
1600 cm”! assignable, respectively to V-SO 3 H and 
i/C=N. In the spectra of the metal chelates the bands 
in the range of 1150-1140 cm”i are absent suggesting 
co-ordination through sulphonic group. vC=N of 
HFB and HFE in the range of 1610-1600 cm~i was 
shifted to lower frequency side on complexation sug¬ 
gesting participation of azomethine nitrogen in 
co-ordination. The appearance of two new bands 
in the ranges of 620-610 cm”! and 550-540 cm”! in the 
metal chelates indicate the formation of M-O and 
M-N bonds, respectively, in them. 

Based on the above data the metal chelates may 
have the structure as shown in Fig. 1. 

The results so far obtained conclusively show that 
the general similarities of the chelates of HFB and 
HFE are not due to the presence or absence of an open 
chain or a six-membered ring but it is due to the 
presence of nitrogen atom of the azomethine group 
in )9-position to the sulphonic group. This result is 
also in agreement with an earlier finding^. 
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WHERE M = Cr(ll),Mn(n),Fe(ll),Co(in,Ni{lOAND CuCU) 

•^(G I metal chelates of 0 -(N-oc^FURFURALIOENE IMINO} 
BENZENE SULPHONIC ACID CHFBO AND 
o-(N-«C-FURFURAL(DENE IMINO) ETHANE SULPHONIC 
ACID CHFE'). 
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COMPLEXES OF MORPHOLINE- 
4 -THIOCARBONlC ACID ANILIDE WIl H 
TELLURIUMCIV) AND TELLURIUM(II) 

Tetramethylthiourea has been reported to form 
complexes with both Te(IV)i-3 and Te(H)4 whereas 
thiourea and its other substituted derivatives studied 


have been shown to stabilise only Te(II)5. While 
extending on the reported work^ on compJexatfon 
tendencies of morph!ine-4-thiocarbonic acid anilide 
(MTA), 

S 

f HN-C—N O 

\_/ 

we found that this ligand interacted with Te(IV) 
in hydrochloric and hydrobromic acid media to yield 
TeCU . 2MTA (A) and TeBr 4 . 2MrA (B), respectively 
and in hydroiodic acid medium to yield Tel 2 • 2MTA 
(C). This is the only second example where a thio¬ 
urea is shown to form Te(IV) complexes. 

Complexes A and B were prepared by treating 0*8 g 
(5 mM) of TeOi dissolved in 7 ml cone. HCl/HBr 
with 2*2 g (10 mM) of MTA dissolved in 30 ml ace¬ 
tone. Both A and B were precipitated in near quanti¬ 
tative yield and were washed with dilute HCl/HBr 
and dried in vacuum. The complex C was precipi¬ 
tated slowly in 30 minutes on mixing solutions of 
0-4g (2‘5 niM) Te02 in 30 ml of 2M HI and of 3*3g 
(15 mM) MTA in 30 ml acetone. ^ 

The analytical data on the complexes is reported 
in Table I. The oxidation state of tellurium, in addi¬ 
tion to being derived from elemental analysis, was also 
checked by treatment of the complexes in hydrohahe 
acid media with excess sodium diethyldithiocarbamate 
(Na DDTC) and testing by analysis whether the 
resulting dithiocarbamate preparations were Te^^ 
(DDTC) 4 ’' or Te^^ (DDTC) 2 ^. Iodide has been recently 
reported® to cause greater redox reactivity in com¬ 
plexes of tellurium with sulphur ligands and this is 
illustrated in the present work also. The complexes 
were indefinitely stable under non-humid conditions 
and were readily decomposed on contact with wate;, 
methanol and ethanol in absence of hydrohalic acids,. 

TeCU. 2MTA and TeBr 4 • 2MTA were nonconducU 
ing in dichloromethane solutions and osmometric 
studies (concentration range : 0*0003 M; solvent: 


Table I 


Compound 

Colour 



% composition 





Te 

X 

C 

H 

N 

s 

TeCU .2MTA 

(A) 

TeBr4. 2MTA 

(B) 

Tel, . 2MTA 
. (C) . 

Yellow 

Orange 

Red orange 

17-60 
(17-86) 
13-40 
, (14-31) 
15-71 
(15-45) 

19-61 

(19-86) 

36-30 

(35-83) 

31-40 

(30-73) 

37-10 

(36-99) 

30- 00 
29-62) 

31- 80 
(31-99) 

3-90 

(3-95) 

3-10 

(3-16) 

3-36 

(3-41) 

7-50 

(7-84) 

6-40 

(6-28) 

6-69 

(6-78) 

9-20 

(8-96) 

7-30 

(7-19) ‘ 

7-83 

(7-76) ■ 


X = hab’de; expected values in parenthesis. 
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Table II 


Infrared spectra {fLBr) pellets) in cm~^ of complexes 


Compound 

N-H 

stretch 

N-H bend 
and thio- 
amide CN 

C-S 

stretch 

Ring 

C-N-C 

Ring 

C-O-C 


MTA ligand 

3140m 

1580m 

700s 

1150m 

1110s 



3080m 

1520s 





TeCU • 2MTA 

3450m 

1575m 

690s 

1145m 

1100s 



3160m 

1535m 





TeBr4 • 2MTA 

3420m 

1570m 

690s 

1145m 

1110s 



3150m 

1535m 





Tela • 2MTA 

3450br 

1580m 

690s 

1150m 

1095s 



3160m 

1530m 






dichloromethane) indicated molecular weights of 700 
and 885 respectively for the two complexes. This 
showed that the complexes were monomeric in solu¬ 
tion (expected; 714 and 892 respectively). No suit¬ 
able solvent was available for Tel^ • 2MTA. 

The infrared characteristics of the complexes are 
indicated in Table II. 

Li view of the poor ligation characteristics of the 
ethereal 0 and the tbiureide N and the acknowledged 
soft basicity of thiureide S and the soft acidity of 
Te(II) and to a less extent of Te(IV), coordination 
of MTA to Te only through S is expected in the 
complexes although MTA has four possible coordi¬ 
nation sites. In conformity with this expectation, 
the C-S stretch of the ligand does show a significant 
lowering in the complexes though not to an appreciable 
extent. Far i.r. results were collected but it was 
difficult to pick out the Te-S absorptions from the 
large number of bands observed in this region. 

The electronic spectra of the complexes in dichloro¬ 
methane (2-4 X 10**^ M solutions) revealed mostly 
intraligand transitions at v 44 kK S = 2*4 — 9*7 
X 104- in mol'i cm2 38 kK (2-9 - 6*4 x W) and 
35 kK (1‘6 —3*6 X 10^). In addition the chloro 
complex showed charge transfer absorption at 23*53 
kK (1*03 X 103) and the bromo complex at 24*39 
kK (6*18 X 103) and 23*26 kK (1*8 X 103). 

Department of Chemistry, G. Aravamudan. 
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Technology, 
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GRAVIMETRIC ESTIMATION OF Pd(ll) WITH i 
o-(2-PYRROLlDENElMINO) BENZOIC ACID 

Several gravimetric reagents’^^ have been suggested 
for the estimation of Pd(Il). The present note deals 
with the use of o-(2-pyrroIideneimino) benzoic acid 
(HoPB) as a gravimetric reagent for Pd(II) since the 
synthesis of the reagent is simple and the reagent highly ' 
specific. The Pd(II)-complex is insoluble in water 
and can thus form the basis of a quantitative lepaiation 
procedure. 

H 2 PB was prepared from pyrrole-2-carboxaldehyde 
and o-aminobenzoic acid by the method reported 
earlier3, m.p. 180°. It gives a lemon-yellow precipi¬ 
tate with Pd(II) in the pH range 0*7-3*2. 

A stock solution of Pd(II) (0*6 g/l) in 0*lM HCl 
was standardised gravimetrically by the dimethyl 
glyoxime method^. 

Determination of Pd(II) : An aliquot of the metal | 
ion solution was diluted to about 150 ml, its pH 
was adjusted between 0*7-3 *2 with HCl (1*0N) and j 
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heated between 50-60“’. Then it is treated with an 
excess of 1% solution of H2PB in 10% ethanol till no 
further precipitation took place. It was heated on a 
water-bath for half an hour, filtered hot through a 
sintered glass crucible (porosity 4), washed with water- 
alcohol mixture (containing 1% EtOH) until free from 
the reagent, dried at 100-110° and weighed as Pd 
(Ci2HgN202) (H2O). The results obtained are given 
in Table I. 

Table I 

Results of gravimetric estimation of PalladiumQI) 


Weight Palladium, mg 

Qf - 

complex Found Calcd. Error 

mg ^ 


297-30 

91'SI 

97-74 

0-22 

272-15 

88-32 

88-55 

0-26 

240-65 

78-09 

IS,'29 

0-25 

190-12 

61-64 

61-86 

0-35 

160-45 

52-04 

52-19 

0-28 


Effect of foreign ions: In order to assess possible 
analytical applications of the reagent, the effect of some 
ions which often accompanied palladium was studied. 
Alkali metal salts were used for the solutions of anions 
and nitrates, chlorides and sulphates for the solution of 
cations. For 0 -1 gm of the Pd(n) solution, the tole¬ 
rance limit is 10 mg for Mn(ll), Fe(lI},Co(lI), Ni(lIX 
Cu(Il) and Zn(H), 5 mg for UOa''-- and VO'> % 100 mg 
for P1(IV) and 2 mg tor Rh(I U). 

Structure : The molecular weight of Pd(Il)-complex 
in benzene was found by cbulliometry to be 327 ± 12. 
The elemental analysis and molecular weight data 
SLigg'-st 1 : 1 (metal-ligand) stoichiometry besides 
the presence of one water molecule. The magnetic 
susceptibility measurement indicates the complex to 
be diamagnetic. The electronic absorption spectra 
of the complex in benzene consist of three bands with 
their peaks at 22400, 26800 and 30500 cm-i assignable 
respectively to the transitions ; ^Ai^ 

IE and lAi^ iA2« which suggest its square- 
planar stereochemistry^. 

The i.r. spectra of H2PB show bands at 3190, 2750, 
1690 and 1600 cm-i assignable to bonded vNH, 
t/COOH, vC= 0 and i/C=N, respectively. In the 
spectra of the Pd(II)-complex, the bands at 3190 cm-i 
and 2570 cm~i have disappeared indicating the comple- 
xation through imine nitrogen and carboxylate oxygen, 
respectively. The appearance of three new bands, 
at 1590, 530 and 565 cni-i can be assigned to the 
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presence of i^C=N, vPd-0 and i/Pd-N, respective!} • 
The band observed at 3400 em't may be due to the 
presence of yOH of water molecule. 

The very small value (l*5ohm~i cm- moIe~t) of 
molar conductance of 10~3 M solution of complex 
in dioxane indicates its non-electrolytic nature. 

The authors are thankful to UGC for the award 
of fellowship to one of them (NKS). 

Department of Chemistry, N. K. Sankhla. 

University of Jodhpur, Jodhpur, P. K. Kanungo. 
May 4, 1978. R. K. Mehta. 


1. Sanke Gowda, H. and Ramappa, P. G., Indian 

J. Chem., 1976, I4A, 454. 

2. Singh Ishwar, Garg, B. S. and Singh, R. P., 

J. Indian Chem. Soc., 1977, 54, 787. 

3. Mehta, R. K. and Gupta, R. K., Indian /. Chem., 

1973, 11, 56. 

4. Vogel, A. I, Quantitative Inorganic Analysis (The 

Elbs and Longmans, London), 1968, p. 512. 

5. Yamada, S., Coord. Chem. Rev., 1966, 1, 415. 

COLORIMETRIC METHOD FOR ESTIMATION 
OF OXYMETAZOLINE HYDROCHLORIDE 

The application of acid-dye^ method has been extended 
for colorimetric estimation of oxymetazoline hydro¬ 
chloride. Bromo cresol green and bromo phenol 
blue have been applied as reagents. The pH for 
bromo cresol green is 3 • 4 and for bromo phenol blue 
is 2-5. For both reagents /l-maximum is 420 nm, 
colour stability is one hour. In the case of bromo 
phenol blue, Beer’s law is obeyed between 4 to 16 
jug/ml and in the case of bromo cresol green the Beer’s 
law is obeyed between 3 to 15 fig/ml. The results 
obtained were compared with the N.F.- method. 

The review article^ on acid-dye method reveals that 
acid-dye method is net used for oxymetazoline hydro¬ 
chloride. National Formulary. (N.F.)- describes u.v. 
and non-aqueoLis titration methods. The Drugs 
Standards Laboratory, American Pharmaceutical 
Association^ has reported qualitative and quantitative 
tests for oxymetazoline hydrochloride. The quanti¬ 
tative methods are same as N.F.2. In qualitative 
tests one lengthy colour reaction with sodium nitro- 
pruside has been reported but it is not extended for 
assay procedure. The proposed acid-dye method is 
the first colorimetric method for estimation of o.xy- 
metazoline hydrochloride. 

Experimental 

Standard solution of oxymetazoline was prepared 
in water to give a concentration of 20 ygjmm. Simi- 
larly sample solution of nasal drop was diluted to give 
concentration of 20/xg/ml. Bromo cresol green and 
bromo phenol blue solutions were prepared by 
dissolving 40 mg of each to 100 ml distilled water. 
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Labelled amount 

mg found 

Recovery 

Reagent 

Product 

of oxymetazoline 
hydrochloride 
(mg) 

Proposed N.F. 

method method 

% 

Bromo phenol blue 

Nasal drop 
solution 
(10 ml) 

5 

5-05 5-1 

99-6 

Bromo cresol green 

Nasal drop 
solution 
(10 ml) 

5 

5-12 5-1 

100-2 


Assay Procedure 

A solution of bromo cresol green or bromo phenol 
blue (5 ml) was mixed with 5 ml buffer solution (pH 
3-4 for bromo cresol green and pH 2*5 for bromo 
phenol blue) and 3 ml of standard solution. 10 ml 
of chloroform was added and mixture was shaken for 
one minute. Sample solution was treated in the 
same way. Phases were allowed to separate for 15 
minutes. Chloroform phase was collected and the 
absorbance was measured at 420 nm against chloro¬ 
form blank. 

Results 

A comparative data of results obtained by proposed 
as well as N.F.2 method is reported in Table I. 

Discussion 

The described method is advantageous because 
this is the first colorimetric method for the estimation 
of oxymetazoline hydrochloride. The method can 
be applied to dilute solutions. Measurement of colour 
complex is much more convenient than the official 
titration method. The method is simple and less 
time consuming as compared to u.v, method. It was 
observed that bromo cresol green is more sensitive 
than bromo phenol blue in the estimation of oxymeta¬ 
zoline hydrochloride. 

Department of Chemistry, R. T. Sane. 
Ramnarain Ruia College, U. M. Vaidya. 
Bombay 400 019, Miss Sandhya Sane. 

' May 5, 1978, 
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LCAO-MO METHOD FOR THE EVALUATION 
OF SPECTRAL SHIFT DUE TO ELECTRON- 
REPELLING SUBSTITUENTS IN BENZOIC ACID 

LCAO-MO method has been utilised for the evaluation 
of spectral shifts in i^-band transition of benzoic acid 
by electron-repelling substituents such as methoxy, 
chlorp and hydroxy groups. In all the cases except 


in 2-chloro benzoic acid a bathochromic shift is 
observed. The observed shifts are found to be in 
agreement with the experimental results. 

Introduction 

Of all the approximate M.O. theories, LCAO-MO 
method proved to be a satisfactory and simple device 
for calculating the spectral shifts observed in the ultra¬ 
violet spectrum when an electron repelling group is 
introduced in organic compounds. D. Peters^ has 
successfully applied LCAO-MO theory in alternant 
hydrocarbons and calculated the effect of methyl- 
substitution on p-, a- and y5-band transition of ultra¬ 
violet spectra. Chandra et aL~'~^ have calculated the 
spectral shift in methyl pyridines and phenol with the 
aid of this theory. A M.O. calculation of ultra¬ 
violet absorption spectra of 1 : 5 and 1 : 8 naphthyl 
pyridine was made by T. E. Peacock^. Due to non¬ 
availability of experimental data, the transition 

frequencies in case of organic compounds containing 
heteromolecules could not be calculated theoretically. 
In recent years with the help of high precision spectro¬ 
meters various workers^"® have studied the ultra 
violet spectrum of large number of organic compounds 
thus making a wide scope for theoretical work. The 
present method deals with LCAO*MO method for 
calculating the spectral shift due to some electron- 
repelling substituents in benzoic acid. 

Method 

The directing power of substituents in an aromatic 
ring with regard to further substituent can be very 
well explained by inductive and hyperconjugative 
effects. When an electron-repelling substituent 
replaces a hydrogen atom in an aromatic ring the 
value of the coulomb integral changes. The net 
change in transition energy due to inductive effect is 
given by: 

where and refer to the atomic orbital coeffi¬ 
cient at the r-th carbon atom of the w-th highest 
filled and zz-th lowest vacant molecular orbital respec¬ 
tively. da, is the change, in coulomb integral and has 
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been assigned a value of “ 0*1 for -OCHa-Cl and 
-OH substituents. 

Coulson-Longuet-Higgins^ gave an expression for 
calculating the change in transition energy due to 
hyperconjugative effect. If refer to the resonance 
integral of the bond formed betvi^een the r-th carbon 
atom of the benzoic acid and j-th atom of the elec¬ 
tron-repelling substituent then Longuet-Higgins and 
Sowdeni® shovv/ed that the energy due to hyperconju¬ 
gative effect can be written as: 

hyperconi. 

_ y 

E„ - E, Z_] E„ - eJ 

Jc^n Tc^m 

where refer to the atomic orbital coefficients of 
the electron-repelling substituent and the summation 
k refers to both bonding and anti bonding molecular 
orbitals. The values of and for, -OCH 3 

-Cl and -OH group are summarized in Table II. 
The various coulomb and resonance integrals obtained 
from simple LCAO-MO calculations are summarized 
in Table I. The numbering refers to Fig. 1 (a)ti. 

The resultant effect of energy change will be the 
mere addition of the two effects, thus: 

(AE^^)^otal (AE,„„) indue. ( A^win^hypcreonj, 

AA(mu) is the energy change converted into wave¬ 
length by taking /? =-23,000 cm~i. The agreement 
between the calculated and experimental shift is quite 
consistent as it is evident from Table III. A slight 
discrepancy in the value of spectral shift is obtained 


in case of 3-methoxy benzoic acids though the nature 
of the spectral shift is same. It can be observed from 
Table III that in the case of methoxy substituted 
benzoic acid, the transition due to hyperconjugative 
effect is dominant while in chloro and hydroxy substi¬ 
tuents the inductive effect dominates which is quali¬ 
tatively observed- 

Table I 


Parameters for benzoic acids 


Coulomb Integrals 

Resonance integrals Hrs. 
r and 5 neighbours with 
ring p 

a\ - c^c 

= Gg - Otc = ^ 

H7(j “ - * P 

ai - Oc 

= a 4 — a = 0-02 p 


az - ac 

= ■■■=0^ 

H 79 * * * ^2 ^ 

^6 

= ••• =0-18^ 

All others • • • 0 

0.7 - Gc 

= ••• =^0-6p 

Overlapping integrals 

Gg - Gc 

= • • • = 1 -25 /9 

are all taken 0 . 

6(9 - etc 

= = 2 ^ 



Table 

II 

Group 

Energy levels 

•Sa, Pr. 

-OCHa 

a + 2-962 p 

0 

0 

1 


a ^ 2-751 p 


a- 2-024p 


-Cl 

a-h2-8p 

\ 

0 

0 

-OH 

a + 2-7p 

- 0-1 0-6 fi 



Table III 


Calculated and experimental spectral shift due to electron-repelling substituents in benzoic acid 

(E,-£:j=- 1-5952 


Benzoic acid 

( A^i»n)induo 

^ A ^mn^liy p er con j 

f AE \ - 

AKmi') 

v/LA^nn/total 

Calc, 

Expt. A ' 

2 . methoxy 

-0-0063P 

+0-0167^ 

+0-0104;? 

1*7 

2-0 

3 methoxy 

+0-0069;? 

+0-0330/? 

4-0-0396)9 

6-9 

2*0 

4 methoxy 

+0-0123;? 

4-0*1195)9 

-l-0-1318y9 

24*4 

21-0 

2 :6 dimethoxy 

-0-0126;? 

4-0-0335)9 

4-0-0208/? 

3-5 

4-0 

2 chloro 

-0-0063j? 

4-0-0000)9 

-0-0063)9 

- 1-1 

1-0 , 

3 chloro 

+0-0069/? 

4-0-0069)9 

4-0-0138)9 

2-3 

2-0 

4 chloro 

+0-0123/? 

4-0-0194)9 

4-0*0317)9 

5-5 

6-0 

2 hydroxy 

-0-0063 /? 

-1-0-0005^ 

-0-0058)9 

- 1-0 

0-0 

3 hydroxy 

+0-0069/? 

4-0-0165)9 

4-0-0234)9 

4-0 

4-0 

4 hydroxy 

+0-0123/? 

4-0-0369)9 

4-0-0592)9 

9-4 

. . , 8‘0 • 
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ISOLATION OF 6-HYDROXY-2', 7-DIMETHOXY- 
4', S'-METHYLENEDIOXYISOFLAVONE FROM 
THE PODS OF DALBERGIA ASSAMICA 

Dalbergia assamica (family Leguminosae) is a climber 
having glabrous flexible pods. Seeds of this species 
are similar to the seeds of £>. latifolia except that they 
are more smooth and smaller than the latter. It has 
been found to contain a rare compound, 6 -hydroxy- 
2',7-dimethoxy-4', 5'-methylenedioxyisoflavone, the 
occurrence of which from Dalbergia, species is being, 
reported for the first time. This compound . has 
previously been isolated from the heartwood of 
Cordyla africana^ and Mildbraedeodendron excelsd^. 
Air-dried and coarsely powdered pods (1 kg), from 
which'seeds (255 gm) had been removed, were succes¬ 
sively extracted with petroleum ether (60-80®), ben¬ 
zene and ethyl acetate. Benzene and ethyl acetate 
extracts were found to be similar (TLC) and combined 
while pet. ether extract was worked up separately. 

Pet. ether extract on column chromatography over 
silica gel gave a compound A, while combined benzene 
and. e.thyl acetate extracts after column chromato¬ 
graphy, preparative TLC and further purification 


yielded substances A, B, Cand D in workable quanti¬ 
ties. 

Compound A, a white crystalline solid (55 mg) 
m.p. 140°, [aL-28-9“ (c, 0-850 in CHCI 3 ); 3520 
(hydroxyl) and 1649 (double bond) cm“^; showed bluish- 
violet colouration with Liebermann-Burchard reagent 
(test for sterols); acetate m.p. 127®. It was identi¬ 
fied as ;!?-sitosterol and confirmed by comparison (co- 
TLC, m.m.p.) with an authentic sample. Compound 
B crystallised from methanol as white needles (80 mg) 
ni.p. 252-53“ (lit^ m.p. 251-52°); 3430 (hydroxy), 

1640 (carbonyl), 1040 (methoxyl),940 (methylenedioxy)3, 
1618 and 1512 (aryl) cm"k 255, 312 nm, with 

NaOAc, 255, 312 .nm. It gave a positive test for 
isoflavones and a deep green blue colour on heating 
with cone, sulphuric acid and gallic acid, indicating 
the presence of methylenedioxy groups. Acetylation 
(AC 2 O-C 5 H 5 N) afforded a monoacetate as needles 
from methanol m.p. 215-17®. NMR (CDCI 3 , <5)2: 
8-0 (IH, s, C- 2 ), 7-93 (IH, s, C-5), 7-43 (IH, s, C- 6 '), 
7-01 (IH, s, C-30, 6-75 (IH, s, C- 8 ), 6-0 (2H. s, 
O-CH 2 -O), 4-0, 3*8 ( 6 H, s, 2 0Me), 2*41 (3H, s, 
OCOCH 3 ). This data indicated the compound to be 
6 -hydroxy- 2 ', 7-dimethoxy-4', 5'-methyIenedioxyiso- 
flavone; confirmed by preparation of methyl ether 
(using K 2 CO 3 and dimethyl sulphate in acetone). 
m.p.5 233-34®. MS: m/e 342 (M-^-), 311, 167 and 175. 
Mass spectra of the compound B is also similar to 
that reported in literature k 

Compound C crystallised from glacial acetic acid 
as colourless crystals (20 mg), m.p. 295-96°, 

3650 (hydroxyl), 1640 (carbonyl), 955 (methylenedioxy), 
1618 and 1508 (aryl) crn'i. : 249, 295 nm, with 

NaOAC 257, 296 (inflexion). It gave positive tests 
both for isoflavones and methylenedioxy grouping and 
characterised as V^-baptigenin. Its identity was 
confirmed by comparison^" (co-TLC, m.m.p. and IR) 
With an authentic sample. 

Compound D, a white crystalline solid (100 mg 
m.p. 288-90° [oc^-30-9° (c, 0-934 in CHCI 3 ); 

2470 (hydroxyl) 1660 (double bond) cm“i, showed 
positive tests for steroids and glycosides. Acid 
hydrolysis of this compound yielded y^-sitosteroJ and 
glucose. It was identified as j^-sitosterol-)5-D-gluco- 
side by comparing IR spectra, co-TLC and m.m.p. 
deteimination with an authentic sample. 

Thanks are due to Dr. M. R. Parthasarathy, Delhi 
University, for a sample of i/^-baptigenin, and CSIR, 
India, for the award of Junior Research Fellowship 
to R. P. S. 

Departmemt of Chemistry, S. S. Chibber. 

University of Delhi, R. P. Sharma, 

Delhi no 007, May 5, 1978. 
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OCCURRENCE OF TRITERPENOIDS IN 
AZIMA TETRACANTHA 

Azfma tetracantha belongs to the little family, Salva- 
doraceae. The leaves and root of this plant are used 
in indigenous medicinet. 

From the leaves of this plant, presumably of African 
origin, Rail etal.^ reported dimeric piperidine alka¬ 
loids azimine, azecarpine (minor) and carpine (minute 
amLOunts). From the leaves and roots collected in 
Andhra Pradesh we report here the isolation and 
identification of friedelin, glutinol, lupeol and 
sitosteroL 

The dried material was powdered and extracted 
with petroleum ether, chloroform and methanol. 

Petroleum ether extracts when chromatographed 
on silica gel afforded friedelin, m.p. 258-60°, (cdji 
-22*5° (chf), C 30 H 50 O, identified by IR, NMR, Mass, 
reduction with LAH in THF to epifriedelinol and 
direct comparison with authentic samples. This 
was followed by glutinol, m.p. 208-10°, (a)D rl- 56*9° 
(chfXCgoHgaO, identified by NMR, Mass, Jones oxi¬ 
dation to glutinone and direct comparison with authen¬ 
tic samples. Lupeol which came after glutinol from 
the colunrn, m.p. 208-209°, (a)D+ 38° (chf), C^qHsqO 
was identified through its acetate, oxidation to lupe- 
none and direct comparison with authentic samples. 
Finally ;ff-sitosterol was eluted from the column. 

The yields of terpenoids from roots were much 
lower than in leaves. The extracts of both leaves 
and roots did not contain any alkaloids or phenolic 
compounds. 

This is the first report of occurrence of trierpenoids 
in Salvadoraceae. 

The spectra were obtained from NCL, Poona and 
JIT, Madras* Thanks are due to Dr. P. Narasimha 


Rao of Nagarjuna University, Guntur, for identifying 
the plant material. 

Dept, of Pharmaceutical E. Venkata Rao. 

Sciences, P. R. S. Prasad a Rao, 

Andhra University, 

Waltair 530 003, 

May 6 , 1978. 

1. Chopra, R. N., Nayar, S. L. and Chopra, 1. C., 

Glossary of Indian Medicinal Plants, C.S.I.R., 
New Delhi, 1956, p. 32. 

2. Rail, G. J. H., Smalberger, T. M., DeWaal, H. L. 

and Arndt, R.^ R., Tetrahedron Letters, 1967, 
p. 3465. 

LOW TEMPERATURE PMR EVIDENCE ON THE 
SELF-ASSOCIATION IN THIOACIDS 

The time of spin orientation in the magnetic field 
(approx. lO-^ to 10“3 sec.) is long as compared to the 
lifetime of H-bonded species (approx. lO'i^ tQ lO'-n 
sec.) because of the very rapid formation of H-bonds 
in solution. Thus only one signal is observed for 
the protons involved in hydrogen bonding. This 
signal is the weighted average of all the protons in 
their environments, in the free as well as in the asso¬ 
ciated forms. Hence in the case of self-associated 
systems, the above-mentioned fact decreases the useful¬ 
ness of PMR as a method of investigating the nature 
of H-bonded dimers, /z-mers and their equilibria. 

We report here a low temperature PMR study on 
C 2 H 5 COSPI. Of particular interest is the result that 
the two self associated species can be distinguished. 
For C 2 H 5 COSH, the temperature regions due to open 
chain, cyclic and open chain-cyclic H-bonded dimer 
transition are clearly resolved. We believe this to 
be the first demonstration that PMR could be used 
to determine the self-associated species at low tempe¬ 
ratures. 

The results of our low temperature PMR spectra 
are tabulated in Table I and the plot of half band 
width (61 ;2 in Hz) versus temperature is presented in 
Fig. 1. The variation of 6 ] ^2 values with temperature 
can be explained if it is assumed that (i) C 2 H 5 COSH 
contains both open chain and cyclic H-bonded dimers 
and (ii) that with the lowering of temperature, transi¬ 
tion takes place from open chain to cyclic dimer. Such 
an assumption gets further support from low tempe¬ 
rature infrared studies on thioacidsi which suggest 
the presence of open chain and cyclic H-bonded 
dimers in these acids. The AB portion of the curve 
may then be due to the presence of open chain 
H-bonded dimers. Since the lowering of temperature 
would favour the transition from open chain to cyclic 
dimers, the BC portion of the curve may be taken^to 
suggest the presence of both^open and cyclic dimers. 
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Table I 

Low temperatme PMR spectra of CoHr^COSH in 
CjDC/ 3 -f 50 VoIVo CS 2 


tfC 

CH 3 group, 
(Sppm 
(J-values, 
Hz), t 

1 s g 

<M ex ^ 

U 

1 

~SH group, 

S ppm 
(^ 1 / 2 , Hz) 

+ 5 

M34(7-50) 

2 634 (7-33) 

4-576 (1-5) 

- 10 

M30(7-45) 

2'640 (7-34) 

4-578 (1-7) 

^ 30 

L096(7-25) 

2-642 (7-50) 

4-693 (2-0) 

^ 40 

1 •092(7-20) 

2*652(7-50) 

4-700 (2-0) 

56 

1 •084(7-00) 

2-672(7-50) 

4-800 (2-0) 

- 70 

1-086 (7-00) 

2-705(7-48) 

4-850 (2-5) 

^ 84 

1-088 (7-00) 

2-755 (7-00) 

4-951 (4-0) 

- 90 

1-086(7-00) 

2-756(7-01) 

4-981 (5-2) 

- 97 

.1-088(7-01) 

2-755(7-00) 

5-008 (7-1) 

101 

1-088 (7-00) 

2-755(7-00) 

5-010 (8-4) 

-- 108 

1-088(7-00) 

2-755(7-00) 

5*010 (10-0) 

--111 

1-080(7-25) 

2-775(7-166) 

5-010(10-0) 

-113 

1-080(7-25) 

2-775(7-166) 

5*011 (10*0) 


r—triplet; ^—quartet; 61 / 2 —half band width. 



Temp.(«c ) 

Fig. L Half band width variation of -SH proton 
with temperature on 60 MHz varian NV-14 spectro¬ 
meter. 


The CD portion of the curve may then be attributed 
to be mainly due to cyclic H-bonded dimer. 

The author is indebted to CSIR (India) and Alexander 
Von Humboldt Stiftung, West Germany, for the 
financial assistance. Thanks are also due to D**. C. 0. 
Meese for recording the PMR spectra. 

Department of Chemistry, H. S. Rakdhawa. 

Punjab Agricultural University, 

Ludhiana 141 004, India, 

May 11, 1978. 


1 . Alencastro, R. B. D. and Sandorfy, G., Can. J, 
Chem., 1973, 51, 1443. 


OCCURRENCE OF TRACE FOSSIL 
PALAEODICTYON CARPATHICUM IN THE 
UPPER FLYSCH SUCCESSION (UPPER 
CRETACEOUS), MALLA JOHAR AREA. 
PITHORAGARH DISTRICT, UTTAR PRADESH 

The trace fossils are bioturbation structures having 
a well defined shape. The study of trace fossils is 
quite useful in the reconstruction of environment 
of deposition as the type of burrows (trace fossils) 
generally reflect the ecological conditions and thus 
characterise an environment (Seilacher)^. 

The present note records the occurrence of Palaeo- 
dictyon carpathicum Matyasovzky for the first time 
from Indian subcontinent and perhaps fioni Asia. 
It has been seen as a net in the grayish black calcareous 
shale of the Upper Flysch succession of Malla Johar 
area, Pithoragarh district, U.P. It is recorded froni 
the exposures north of Sancha Malla on the Sancha 
Malla—Balcha Dhura mule track. 

The Upper Flysch sequence is the youngest formation 
of the Tethyan succession of Kumaon Himalaya, U.P. 
It overlies the Giumal Sandstone of Lower Cretaceous 
age and underlies the Exotic Blocks (Heim and 
Gansser)!. It, however, shows a tectonic contact 
with the Exotic Blocks. The Upper Flysch sediments 
are characterised by good development of Globa- 
truncana and radio!arian oozes and are considered 
as deep sea deposits (Heim and GansserL Mumgain 
and Sastry3). 

Systematic Description 

The scheme proposed by Nowak^ for the classi¬ 
fication of Palaeodictyon into different species has 
not been found useful and thus the old scheme of classi¬ 
fication is followed in the present work (Ksiazkiewicz)2. 

Palaeodictyon carpathicum Matyasovzky (Fig. 1) 
Meshes about 5 to 9 mm wide consisting of penta¬ 
gons and hexagons, often irregular. Smaller the size 
of the meshes, more regular the network. Ridges 
are less than 1 mm to 2 mm in thickness. 
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Remark : The form resembles Palaeodiciyon car- 
pathicum Matyasovzky described from Polish Carpa¬ 
thian Flysch by Ksiazkiewicz^ where it is considered 
as post-depositional burrows and has been recorded 
from almost all the stratigraphic tectonic units 
beginning with the Lower Cretaceous upto Oligocene 
(Nowak)4. 



Fig. j. irace lojsSii Jt'uUieouicijori cut 
Upper Flysch succession. Sancha Malla area, Pithora- 
garh district, U.P., Scale is equal to 2 cm. 

The present discovery of Paheodictyon from the 
Upper Flysch succession is quite significant as it has 
been recorded along with other feeding burrows of 
Rhizocorallium, Zoophycus, and Phmolites affinities. 
These feeding burrows are in conformity with the 
scheme suggested by Seilacher^ for the distribution 
of trace fossils and also give a basis for the compa¬ 
rative study of the Tethyan sediments and the Car- 
pathean Flysch succession of Europe. 

Department of Geology, S. Kumar. 

Lucknow University, I. B. SrNGH. 

Lucknow, U.P., S. K. Singh. 

April 29, 1978. 


L Heim, A, and Gansser, A., Denschn. Schweiz, 
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2. Ksiazkiewicz, M., Geological Journal, special 

issue No. 3, 1970, p, 283. 

3. Mumgain, V, D. and Sastri, M. V. A., Palaeon. 

Indica, 1975, 43, 35. 

4. Nowak, W., Kwart. Geol, 1959, 3, 103 (In Polish, 

English Summary). 

5. Seilacher, A., Marine GeoL, 1967, 5, 428. 


FIRST RECORD OF MAXILLARY DENTITION 
OF SAYfMYS PERPLEXUS (CTENODACTYLIDAE) 

FROM THE INDIAN SIVALIKS 

In the Indian subcontinent the family Ctenodacylidae 
is not well represented, there being only a single genus 
Sayimys with two species namely, a smaller Sayimys 


sivalensis from the Chinji formations of Attock dis¬ 
trict in Pakistan, and another a larger species Sayimys 
per plexus from the Nagri formation of Haritalyangar, 
Bilaspui district of Himachal Pradesh, India. The 
Ctenodactylids probably originated and radiated in 
Asia first. They migrated to North Africa sometime 
during Miocene times, giving rise to the Pleistocene 
genera Africanomys and further radiated into four 
genera presently existing there. The Asiatic stock 
evidently did not exist beyond Pliocene with terminal 
genus Sayimys, playing no part in the ancestry of 
African radiation BlackL 

The genus Sayimys perplexus was erected by Wood^ 
and was diagnosed on the basis of a lower left mandi¬ 
bular fragment YPM 13800 with P/4-M/3. The holo- 
type was recovered by G. E. Lewis in 1932 from the 
Nagri formation exposed in the east cf Haritalyangar 
village in Bilaspur district of Himachal Pradesh. Other 
workers who have studied this genus and species 
include Prasad^ and Blacki. 

The existing diagnosis of this genus and species 
based on only mandibular teeth is incomplete. The 
recovery of two maxillary fragments PUA 70-11 
(Fig. 1) consisting of right Mt and and PUA 



Fig. 1 


71-13 a left maxillary fragment with and 

partly broken and spaces for P^ and from 

Nagri formation at Haritalyangar has provided a 
great deal of information regarding the morphology 
of upper dentition of this genus and species. Consi¬ 
dering the significance of the totally new information 
available from the upper dentition, it has been found 
worthwhile to record it here. While the morphological 
characters are dealt with here, detailed description of 
the material shall be published shortly. The modi¬ 
fied diagnosis is as under; 

7 0 13 

Dental formula lyC— . Jaw with 

' very heavy masseteric crest and gently sloping 
coronoid; ahgle not continuous with lower end of 
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masseteric fossa, but begins to diverge from corpus 
beneath Ma; P 4 very large and quadrate with V- 
shaped loph and postero-external cingulum; molars 
with anterior V-shaped ciests and posterior crest 
connected to middle of posterior arm of V, Trigonid 
of lower molars larger than talonid. First lingual 
re-entrant valley deep, large and oblique. Anterior 
wall of lower molars with central projection. Upper 
molars with two lobes related by a narrow isthmus. 
Anterior lobe larger than the posterior. Anterior 
metaconal wall convex. 

The author is grateful to Prof. Dr. S. R. K. Chopra, 
Chairman, under whose apt supervision the present 
work was undertaken. My special thanks are due 
to Dr. J. J. Jaeger of the University of Montpellier, 
France, for his comments on the ^identification of this 
material. 

Department of Anthropology, R. N. Vasishat, 

Panjab University, 

Chandigarh 160014, May 18, 1978. 


1, Black, C. C, Palaentology, 1972, IS (2), 238-266. 

2, Wood, A. E., ScL, 1937, 36, 64-76, 

14 Figs. 

3, Prasad K. N., Pal, Indka (N.SX 1970, 39, 15. 


OCCURRENCE OF GLAUCONITE IN THE 
TAL FORMATION, SINGTALI AREA, 

DEHRA DUN DISTRICT, UTTAR PRADESH 
The present note records the occurrence of glauconite 
pellets for the first time from the Tal Formation. The 
samples were collected from the Upper Tal limestone 
exposed at Singtali on the Rishikesh-Karnpryag motor 
road. The glauconite pellets are seen in thin sections 
of the arenaceous ooliticjimestone and calcareous sand¬ 
stone (Figs. 1-2). The calcareous sandstone is made 
up of poorly sorted subangular to rounded quartz 
calcareous oolites, fossil fragments and glauconite 
pellets. These are cemented together by predomi¬ 
nantly sparry calcite. The glauconite is light green, 
roxmded to subrounded with size varying from 0-15 
to 0-35 mm. It has been coiroded by calcite near 
its contact with the cement (Fig, 2). 

The Tal Formation is an important litbostratigraphic 
unit of the thick succession of sedimentades of the 
Krol Nappe which has yielded a rich megafossil fauna. 
It underlies the Subathu Formation of Eocene age 
and overlies the Krol Formation. The age of the 
Tal Formation is a matter of debate (see Valdiya)^. 
It has been assigned age varying from Permian to 
Cretaceous. In this context the discovery of pelletal 
glauconite in the Tal Formation is quite significant 
as the glauconite can be helpful in age determination 
of the sediments by the potassium/argon method 
(Jackson)i which may ultimately end the age contro¬ 
versy assogiated with the Tal Formation, 


The samples of the Tal Formation were collected 
under the supervision of Dr. S. C. D. Sah, Director, 
Wadia_Institute of Himalayan Geology, Dehra Dun, 
U.P. 



Figs. 1-2. Fig. 1. Photomicrograph of calcareous 
sandstone made up'^of quartz, oelitesJand^glauconite 
pellet. Arrow marks the glauconite pellet. Cement 
is made up of sparry calcite. Ordinary light. Mark 
is equal to 0*26 mm. Fig. 2. Photomicrograph of 
glauconite pellet. The calcite cement has corroded 
the margins of the glauconite pellet. Ordinary 
light. Mark^is'equal to 0*13 mm. 

Geology ^Department, S. Kumar. 

Lucknow University, S. N. Singh. 

Lucknow 226 007, May 21, 1978. . 
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EARLY MAN ON SRI VENKATESWARA 
UNIVERSITY CAMPUS, TIRUPATI, 
ANDHRA PRADESH 

Sri Venkateswara University lies'on 13° 38' north 
latitude and 79° 19' east longitude. The Campus of 
thg University has begn found to be the abode of Early 
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Man ill the remote past whose artifactual evidence 
forms the material for the present note. 

During the exploration on the Campus a total of 
90 artifacts were picked up from four localities of which 
a few selected specimens are shown in Plate 1. The 



Plate 1 


surface evidence is stratigraphically confirmed. Basing 
on the typotechnology of the tools and their strati- 
graphical position in the section, they can be put to the 
Lower Palaeolithic Period. The tools are all of 
Abbevillian type which can be tentatively dated 
between c. 50,000 and c. 1,00,000 years. The artifacts 
consist of chopper-chopping tools (23%), band axes 
of various forms (37%), cleavers (10%), a scraper (1%) 
and two discoids ( 2 %). The waste products comprise 
flakes (11%) and worked pieces (14%) which together 
constitute one-fourth of the total collection. The 
chief tool among the finished types is hand axe accounting 
for over one-third of the total collection. Pebble tools 
come next in proportion to only hand axes. The 
tools are all prepared out of the water-worn pebbles 
of various sizes of medium to coarse-grained quartzite 
which was available in the (dried-up) bed of river 
Swamamukhi. The majority of the artifacts are 
fresh looking and unrolled indicating that they have 
not been transported from long distances. The few 
patinated specimens are dull red to brown in colour. 

From a careful observation of the irregular and 
massive size of the tools and large and deep flake 
scars, we are inclined to judge that the people were 
much less versed with the techniques of manufacture 
than their successors elsewhere in the country. Their 
inferior technical know-how and large and irregular 
tool sizes place them in a highly primitive stage of 
Indian Stone Age sequence. Added to these factors 
is the big pebbly deposit of great thickness (Plate 2) 
Whjch was apparently laid not rqueh later than the 


beginning of the first aggradationaJ phase. All these 
observations lend support to the view that the owners 
of those artifacts would probably not be much different 
physically from the late Australopitbecine .and early 
Pithecanthropine counterparts found elsewhere in the 
Old World. These people must have lived in a rela¬ 
tively wet climatic condition when thick forest growth 
was present. 



Plate 2 


Section facing west at S.V. University Campus. 

Department of Physical V.^Rami Reddy 

Anthropology and S.^Bhaskar. 

Pre Historic Archaeology, 

S.V. University, Tirupati, 

Jime 22, 1978. 


EVIDENCE OF CONTACT METAMORPHISM 
IN THE CHOR AREA, HIMACHAL PRADESH 

Chor hill located about 100 Km south-east of Simla 
is known for the occurrence of granite and gneissose 
granite associated with Jutogh (Precambrian) meta- 
morphites. McMahon^ considered the granites to 
have been intruded into its present position and Pil¬ 
grim and West2 have mentioned that it is a large lacco- 
lithic intrusion in the Jutogh series constituting the 
higher parts of the mountain. Although these workers 
followed by a band of recent investigators have advo¬ 
cated inagmatic intru^on, none has recorded the evi denqq 
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of contact metamorphism in this region. Pilgrim and 
West2 observed the occurrence of xenoliths in the 
eastern parts of the granite but have not given the 
textural or mineralogical details of the xenoliths 
indicating contact metamorphism, Dixit^ has also 
reported the occurrence of kyanite-bearing xenolith 
in the massive granite but the mineral assemblage 
of his xenoliths does not indicate any facies or sub¬ 
facies of contact metamorphism. According to Pil¬ 
grim and West2 the older rocks about the granite show 
essentially metamorphism of the regional type and not 
purely thermal as evidenced by the development of 
iiaurolite, chloritoid and chlorite. The increase in 
the grade of metamorphism has been ascribed by them 
to be due to increase of temperature consequent upon 
granite intrusion. Most of the later workers have 
followed the same view but expressed it in different 
ways. 

The present authors while working in the Chor 
area have encountered, for the first time, the outcrop 
of typical homfels in the proximity of Chor granites 
exposed at an altitude of about 3000 m along the 
south-western slope of the hill. The associated granite 
is dirty greyish white, medium to coarse grained with 
typical granitoid texture and almost completely devoid 
of foliation. The grey coloured porphyrob^sts of 
plagioclase are embedded in the medium grained 
quartzo-feldspathic groundmass which contains specks 
of biotite scattered in it. Sometimes fine grained 
micro-granites and pegmatites are also associated with 
it. 

At the contact with granite, the psammo-pelitic and 
pelitic country rocks (Jutcgh) exhibit distinct contact 
metamorphism. The psammo-pelitic hornfels is fine 
grained, light to dark greyish coloured, very hard and 
compact, with spotted appearance. Under the micro¬ 
scope it exhibits typical hornfelsic texture which is 
marked essentially by deep brown scaly biotite and 
needles and prisms of sillimanite disposed in bands 
perhaps representing the bedding, or in patches in 
the granoblastic quartzose matrix. Small twinned 
or uatwinned grains of plagioclase, potassium feldspar, 
and anhedral cordierite usually surrounded by biotite, 
occur in the matrix. The cordierites contain tiny 
inclusions of biotite, quartz and tourmaline, some¬ 
times showing sector twinning; the mineral is biaxial 
negative. Poikiloblastic spongy garnet crystals occur 
here and there in the rock and contain inclusion of 
lenticles of opaques, quartz and fine needles of sillima- 
nite in it. Sillimanite contains streak of biotite in it, 
indicating that it may have formed due to dissociation 
of the latter. Some quartz grains in the groundmass 
show polygonal outline and the straight grain boun¬ 
daries meet in triple-point • indicating a process some¬ 
what analogous to primary recrystallization in a 
^ealin^ (Spry4). The main assemblage of the 
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hornfels is quartz-biotite-sillimamte-plagiodase-garnet 
K. feldspar (i cordierite). The rock is almost, 
completely devoid of muscovite or contains a few 
flakes of it. 

The pelitic schists in the contact, on the other hand, 
show relict foliation or bedding marked by bands of 
short prisms of muscovite and biotite exhibiting de¬ 
cussate texture. The muscovite of later phase is supei- 
imposed over the foliation or banding. Xeiioblastic 
garnet is spongy and often stretched in the foliation 
plane containing inclusions of opaques, quartz, etc. 
The psammitic band is however devoid of muscovite 
and shows hornfelsic texture. The schist essentially 
consists of quartz, biotite, muscovite, garnet and 
plagioclase. 

The mineral assemblage of the hornfels represents 
hornblende-hornfels or pyroxene-hornfels facies condi¬ 
tion of metamerphism. The abundance of sillimanite 
instead of andalusite is due to high temperature condi¬ 
tion of metamorphism in the immediate vicinity of 
the granitic body (Turner and Verhoogen^, Turner*^). 

The authors are thankful to Professor B. S. Tewari 
for providing facilities for field and laboratory investi¬ 
gation. 

Centre of Advance Study in Brijraj K. Das. 

Geology, Rakesh Rastogi. 

Panjab University, 

Chandigarh 160 014, 

June 26, 1978. 
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IRREGULAR MEIOSIS IN STRAINS OF 
TRITiCALE 

Triticale, although having many advantages aver 
cultivated wheats, could not make a commercial impact 
mainly due to irregularities in cell division and some 
de^ee of sterility. So far no strain exists having 
meiotic stability and fertility comparable to that of 
wheat. It requires constant cytological evaluation 
for developing stable strains^^ 3. Meiotic behaviour 
in some triticale strains is reported in this cornmuni- 
cation, 
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Table 1 

Meiosis in some hexaploid tnticale stnans 


Strain 

Metaphase I 

Anaphase I 

Telophase II 

% irregular 
cells 

univalents/ 

pmc 

% irregular 
cells 

laggards/ 

pmc 

% irregular 
cells 

micronuclei/ 

pmc 

JNK 6T002 

46-0 

M (0-6)* 

57-3 

M (0-7) 

52-0 

0-8 (0-4) 

JNK 6T007 

42-7 

1-3 (0-8) 

43-3 

1*2 ( 0 - 8 ) 

84-0 

3 -2 ( 0 - 8 ) 

JNK 6 T 012 

45*8 

M (0-6) 

56-7 

1-7 (0-6) 

6 M 

1*5 (0-6) 

JNK 6T039 

42-2 

M ( 0 - 6 ) 

76-7 

1-4 (0-6) 

55-6 

1 -8 (0-5) 

JNK 6T059 

24-0 

0-5 ( 0 - 6 ) 

25-5 

0*4 (0-3) 

47*8 

0-9 (0-4) 

JNK 6T090 

29-3 

0-8 ( 0 - 6 ) 

23-3 

0-3 (0-4) 

61-3 

1 '4 (0-5) 

BRONC090 

46*0 

1-2 ( 0 - 8 ) 

78*9 

1*8 (0-9) 

47*3 

0-9 (0-4) 


* Values in parenthesis indicate range of irregularity. 


Hexaploid triticale strains {In = 6x ~ 42) namely, 
JNK 6T002, JNK 6T007, JNK 6T012, INK 6T059, 
JNK 6T090 and Bronce 90 were examined for nieiotic 
stability. The floral buds were fixed in Cornoy’s fluid 
(6 parts absolute alcohol : 3 parts chloroform : 1 part 
acetic acid) at appropriate stage and were subse¬ 
quently squashed in 2% acetocarmine. Thirty cells 
were analysed from each plant and five plants were 
serened from each strain. Meiotic abnormalities such 
as univalents at metaphase I, lagging chromosomes at 
anaphase I and micronuclei at telophase 11 were 
recorded and are presented in Table I. 

Meiosis in all the strains studied is irregular. In 
some cases the frequency of lagging chromosomes at 
anaphase I is higher than that of univalents at meta¬ 
phase I. Sometimes univalents at anaphase I are also 
seen dividing into chromatids. This may result in 
the increased frequency of micronuclei as is observed 
in some cases. 

The irregular cell division is supposed to be due 
to lack of compatibility in parental genomes of triti- 
cala^j 5 due to different cell cycles®”® or due to hetero¬ 
chromatin associated with rye chromosomes^'and is 
polygenically controlled3. The per cent irregular 
cells can be taken as a measure of instability. As 
its value shows vaiiation, different triticale strains 
have achieved varying, degrees of stability. 

Thanks are due to Prof. P. K. Gupta, Depart¬ 
ment of Agricultural Sciences, Meerut University, for 
helpful discussions and to Council of Scientific and 
Industrial Research, New Delhi, for financial assis¬ 
tance. 
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TRANSFORMATION OF STREPTOMYCIN 
RESISTANCE IN RHIZOBIUM AND 
AZOTOBACTER 

Though there have been many reports on the intra¬ 
specific and interspecific genetic transformation in 
PJiizobium^-^, reports on the intergeneric transfor¬ 
mation between Rhizobium and Azotobacter are 
scarce^ and require further confirmation^. The present 
communication deals with the transfer of strepto¬ 
mycin resistance in Rhizobium cowpea, transformation 
between Rhizobium cowpea and Rhizobium japonicum 
and between Rhizobium cowpea and Azotobacter 
ehroococQum, 



864 


Letters to the Editor 


[ Current 
Science 


Preparation of complex and competence media for 
growth and development of competence for Rhizo- 
biwn and intraspecific and interspecific transformation 
in RJiizohiiim were done as per the method given by 
Raina and Modih For growing streptomycin resis¬ 
tant mutant and screening transformants, strepto¬ 
mycin was added at the concentration of 1000 
to the complex media. DNA was extracted® from 
R. cowpea Str. -r grown on complex medium with 
streptomycin for 24 h. The isolated DNA dissolved 
in sterile saline citrate (0-15 M NaCl and 0*015 M 
sodium citrate pH 7*0) and preserved over a layer 
of chloroform at 0° to 4° C, was used for transfor¬ 
mation experiments. The concentration of DNA 
was estimated by the diphenylamine reaction^ For 
intergeneric transformation, A. chroococcum grown on 
Waksman 77 broth for 45 h was used as the recipient 
culture. Cells were washed with sterile distilled water 
and lesuspended in fresh medium at a concentration 
of 10® cells””^. The transformant mixture contained 
0*5 ml of this cell suspension and 0*5 ml of donor 
DNA (50 Receipient cells and DNA were 

incubated for 30 min at 30° C in a rotary shaker, after 
which period, DNase (100//g in 10-3 M MgC^) was 
added and further incubated for another 30 min. 
After suitable dilution, plating was done on Waksman 
77 agar medium and incubated for 48h and the 
colonies were counted. Appropriate platings were 
done for total count, transformants and contols. 


Table 


Transformation frequency of streptomycin sensitive 
recipients 

Recipient culture 

Frequency of 


Transformation 

Rhizobium cowpea Stir 

0-04-0-08% 

Rhizobium japonicum Str" 

0-002-0-006% 

Azotobacter chroococcum Str" 

0 - 00001 - 0 - 0001 % 


Donor DNA from Rhizobium cowpea Str"^. 


The frequency of intraspecific transformation appears 
to be the same as that of the one, reported by Raina 
and Modi for the same marker in R. japonicum^. The 
frequency is low in interspecific transfer and it is still 
lower in the intergeneric transfer (Table). Despite 
repeated attempts, we could not obtain the high value 
of frequency reported by Sen et alA for inter- 
generic transfer of streptomycin resistance between 
Rhizobium and Azotobacter. Perhaps the short life 
of competence and the progressive inactivation of 
the transformable DNA may be the causes for lower 


frequency in intergeneric transformation observed in 
the present study^. 

The authors wish to thank Dr. G. Rangaswami, Vice- 
ChancJlor, Tamil Nadu Agricultural University, 
Coimbatore, India, for his keen interest and constant 
encouragement. 

Tamil Nadu Agricultural S. Sadasivam. 

University, S. Pandian. 

Coimbatore 641 003, 

March 9, 1978. 
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INDUCTION OF TENDRIL MUTATIONS IN 
LENTIL (LENS CULINARJS MEDIC.) 

Dry seeds of the lentil variety L-235 were treated with 
6 and 10 JcR doses of Co®® gamma rays and 0-005 
and 0-01% N-nitroso-N-methyl urea (NMU). M 2 
progenies were raised from Mi seeds for screening 
various mutations. A progeny in 6 kR and 3 pro¬ 
genies in 0*01% NMU treatment segregated for tendril 
mutations in M 2 generation, which had similar pheno¬ 
typic expression. The mutation was named as TendriI- 1 . 
Another mutation, which was slightly similar to the 
first one, was isolated when normal M 2 progenies of 
0*01% NMU treatment were grown in M 3 generation. 
This mutation was designated as Tendril-2. The 
characteristics and the inheritance of the two types of 
mutations are presented. 

Tendril-l : The stem and branches were smooth, 
wiiy^ and prostrate. The lanceolate leaflets showed 
modifications for shape, size, number and tendrils. 
TTie niodified characteristics are not conspicuous 
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the initial stages of plant growth and hardly one or 
two leaves are affected, while gradual increase in the 
frequency was noticed with the advancement of plant 
growth. The leaflets get modified into a long tendril 
(Fig. 1). Tendril mutations were also reported in 
poas^>^. Occasionally the leaves of the mutant were 
changed from unipinnate to bipinnate, A spontaneous 
single recessive gene has been reported to modify 
the unipinnate leaves into bipinnate structures in gram‘s. 
Sometimes, the leaflets fused into a funnel-like struc¬ 
ture at the base due to inward folding of the basal 
part and were petiolated. In addition to this, some 
leaflets are also modified into bifoliate, trifoliate and 
tctrafoliate structures (Fig. 2), unlike in funnel leaf 
mutation, already reported in lentils, 

1^? 



Fig. 1. Upper : Development of leaflets modified 
into tandrils. Lower : Control leaf (left) and of 
Tendril-1 mutant (right). 

All the plants were late flowering and possessed 
small malformed actinomorphic flowers, normal 
anthers and pollen grains, but rudimentary 
gynoecium. There was no pod set and the plants 
remained green for longer period than control. The 
mutation had pleiotropic effect. The four mutated 
Ma progenies altogether had 76 normal and 8 mutant 
• plants. This indicates a good fit to monohybrid 
ratio 1*266; P > 0‘05). Thus the mutation 

is controlled by a pair of recessive genes. The gene 
symbol Ten is proposed for this mutation. 

Among the several lentil species, only Lens mont- 
retii (Lens kotschyana) and Lens culinaris are known 
bo possess tendrils^j®. The tendril in Lens culinaris 


whenever present, is solitary and always in apical 
position. The tendrils in the wild species Lens monu 
bretii are frequently branched. The mutation dis¬ 
plays changes beyond the limits of the species, more 
towards Lens moniretii. Consequently the mutant 
is totally sterile. This is one of the examples of the 
interspecific or trans-specific mutations described pre¬ 
viously in other crops^j^. 



ViQ. 2. Modifications of leaflets in the mutation 
Tendril-1. 



Fig. 3. Leaf and pods of control and the 

Tendril-2 mutant (right), 

Tendril-2 : In this mutation, the terminal two or 
three leaflets get modified into tendril-like structures 
(Fig. 3). Other distinguishing characteristics between 
these two tendril mutations along with the parental 
variety are presented in Table I. The mutation causes 
less drastic change within the limits of the species 
Lens culinaris and the fertility is reduced only partially. 
The mode of segregation suggested single recessive 
gene control of the mutation. 

These two induced mutations are of great interest 
and are reported for the first time in Lens. They are 
important from the phylogenetic and evolutionary 
point of view. Their allelic interrelationship, however, 
remains to be determined. 
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Table I 


Characteristics of the parental variety £-235, Tendril-\ and Tendril-2 mutations 


Character 

Parent variety 
(L-235) 

Tendril-1 

TendriI-2 

Height (cm) 

33-8±0-39 

25-4±0-31 

28-5±0*34 

Stem 

Normal 

Thin and smooth 

Normal 

Leaf modifications (unipinnate to bipirmate) 

Absent 

Present 

Absent 

Tendril modifications 

Absent 

Present (any leaflet) 

Present (two or three 
terminal leaflets) 

Leaflet modifications 

Petiolated, funnel-shaped and multifoliate 

Absent 

Present 

Absent 

leaflets 

Absent 

Present 

Absent 

Pollen grains 

Fertile 

Fertile 

Fertile 

Seed set 

Normal 

Nil 

Normal 

Pod size 

Normal 

,. 


Seed weight (gm/1000) 

21-6 

• • 

20-2 
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LIGHT MICROSCOPIC DETECTION OF 
MYCOPLASMA-LIKE ORGANISM (MLO) IN 
SESAMUM PHYLLODY 

Phyllody is a serious auJ widespread disease of 
sesamum in' India^’-. The disease has been reported 
from almost all parts of the countrV where sesamum 
is grown. The electron microscopic studies of the 
infected tissues of sesamum have revealed presence of 
Mycoplasma-like Organism (MLO) associated with 


phyliod-y*^. Though electron microscopfy is the surest 
method for the detection of these organisms, but, for 
rapid diagnosis, light microscopy proves better. The 
disadvantages and importance of light and electron 
microscopjy have been discussedLight microscopic 
detection of plant mycoplasma in Nicot/ana tahetcum 
L. var, Nanthi and Vinca rosea L. {CathavafitIons 
roseus) has been reported'^*. 

In this paper we report observations on the light 
microscopic detection of mycoplasma associated with 
sesamum phiyllody using Feulgen’s staining procedure. 

Healthy and diseased plant material was collected 
from experimental plot at Universit(y Campus. Stem 
portions (10 Cm) (from the top of the old plants were 
used. The stem segments were cut intO' 0*5 Cm 
pieces and fixed in Helfy’s fixative, following the 
method given by Kartha et al>. Transverse sections 
(10 g) were cut with the help of Ordinary microtome 
and stained with basic fuchsia in dark for 1 hour, 
The sections were examined under phase Contrast. • 

When the sections from diseased plants were com¬ 
pared with those from healthy plants, difference in the 
Staining pattern was observed. The nuclei in both the 
types were uniformly stained light purple; in the case of 
diseased material, groups of stained bodies of different 
shapes and forms were observed in the phloem elements 
1, 2). Since the phloem elements in the diseased 
pia-nts show an intense stain reaction it is assumed to 
have been attributed by the stained DNA of the myco¬ 
plasma bodies. The presence of these types of bodies 
m the infected tissues of sesamum has been confirmed 
by electron microscopy^. 
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The significance of Feulgen’s staining procedure for 
detection of MLO has been discussed^. Electron micro¬ 
scopic detection of MLO in sesamum and light micro¬ 
scopic observation in other planiis support our fi-dings. 



Figs. 1-2. Fig- L Healthy sesamum plant. No 
mycioplasma zones are stained. my Mycoplasma 
zone, n = nucleus. Fig. 2. Cross sections of Sesamum 
•Indicum Linn, stained by Feulgen stain. Mycoplasma 
zones located in the phloem elements of phyllody 
infected sesamum plant. 

In these studies old and severely infected plant 
materials have been used which ensure the presence of 
MLO in high density. The organism Can escape detec¬ 
tion if the early stage of . the infected material is taken. 
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IN VITRO PLANT REGENERATION IN PAPAYA 

Papaya {Carica papaya L.) is essentially a cross polli¬ 
nated crop and propagated through the seed. This 
leads to a high degree of variability in various morpho¬ 
logical characters in the progeny. This adversely 
affects productivity of the crop. The presence of 
almost equal number of unproductive male plants 
in a papaya grove is also an impediment in the success¬ 
ful commercial cultivation of this crop. It is well 
known that vegetative propagation of papaya through 
conventional methods has not been successful. Thus 
the only alternative left to overcome the above limi¬ 
tations is vegetatative propagation of papaya through 
tissue culture. This technique has been successfully 
employed in the regeneration of citrus^, strawberry^, 
almond^, apple^^ and a number of ornamental plants. 
However, papaya is a problematic crop for tissue 
culture since it contains latex. Therefore, the present 
study was undertaken with a view to evolve a tissue 
culture technique in papaya, which may be helpful in 
the vegetative regeneration of plants. Initially young 
papaya seedlings were taken for this purpose. 

The 4-5 mm long stem segments of papaya seedlings, 
raised aseptically on White’s medium supplemented 
with 4 mg/lGA 3 , were used as inoculum. Modified 
White’s, Heller’s, Nitsch’s, Murashige and Skoog’s 
{see ButenkoS) and Linsmaier and Skoog’s® were used 
as basal media. These media were also supplemented 
with auxins (lAA; 2, 4-D; and NAA, 1-10 mg/1) 
and kinetin (0-5-5-0 mg/1) individually and in combi¬ 
nation with each other. The proliferation of the 
tissue was observed only when NAA was used as auxin 
in MS and LS medium. A nutrient medium was 
standardized to enable vigorous growth of papaya 
callus and a 40-50 fold enlargement of stem tissue 
of papaya seedling was achieved in 4 weeks on a 
modified LS medium which contained inorganic salts 
in kind and concentration as recommended and organic 
addenda as follows (mg/1): alpha-naphthaleneacetic 
acid, 2-0; kinetin 0-5; gibberellic acid, 1*0; glycine. 
TO; casein hydrolysate, 1000; malt extract, SOO^; 
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adenine sulphate, 100; nicotinic "acid, 5*0; thiamin 
HCJ, 1*0; pyridoxin HCl, 1*0; sucrose, 30000 and 
Difco-Bacto agar, 8000. The cultures were incubated 
at a light intensity of 3000-3200 lux with 16 hours 
daily light period at a temperature of 27 ± 1° C. 

The callus cultures differentiated into leafy shoots 
and roots on media containing varying auxin/cyto- 
kinin concentrations. High kinetin/NAA ratio (2*0/ 
0*2 mg/1) was found to be favourable for differen¬ 
tiation of callus cultures into leafy shoots (36%), 
whereas low kinetin/NAA ratio (0-2/0*5 mg/1) was 
responsible for root differentiation (89-4%). Higher 
NAA in the medium resulted in decreased root diffe¬ 
rentiation and the differentiated roots again started 
de-differentiation on coming into contact with the 
medium. Kinetin is not essential for root differen¬ 
tiation but its presence in the medium was observed to 
be critical for root growth. The callus cultures were 
found to differentiate into leafy shoots with one to 
four growing points. The differentiated leafy shoots 
could be made to form roots on a simple medium devoid 
of auxin (Fig. 1), The cultures once differentiated 



Fig. 1. Papaya plantlet 12 weeks after inocula- 
ticn on a medium containing 2-0 mg/1 kinetin and 
1-0 mg/1 NAA and then sub-culturing it on a 
medium devoid of auxin (x 1-7). 

into roots first could not be made to form shoots and 
the root growth continued for a long time. Hence, 
complete papaya plants could be regenerated through 
in vitro culture of stem segments by following a sequence 
of 3 stages. The first stage is concerned with the 
establishment of prolific callus growth, in the second 
stage the callus differentiates into leafy shoots and, 
the growing leafy shoots are made to form roots in 
the third stage. In certain plant species, it is possible 
to proceed with the first two or sometimes three stages 
by using the same culture medium, but in papaya the 
requirements of each stage has been observed to be 
specific. 


This technique can be employed for the proliferation 
of tissue obtained from mature papaya plants for the 
commercial multiplication of clones of desired geno¬ 
type and sex. 

Division of Horticulture and I. K. Arora.^ 
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CADMIUM INTOXICATION ON TISSUE 
GLYCOGEN CONTENT IN THREE 
FRESH WATER TELEOSTS 

Though several studies appeared in the past regarding 
the effects of environmental pollutants on aquatic 
organisms, they pertain to mortality studies. The 
reports on the damage caused to differei^t internal 
organs and the changes in various physiological and 
biochemical processes and causes of death after expo¬ 
sure to aquatic poisons are relatively fewh Contami- 
rnation of water and the utilisation of cadmium in 
industries cause health hazards of considerable magni- 
lude. Cadmium intoxication is responsible for hyper¬ 
tension, renal tubule damage, emphysema, liver dys¬ 
function, cancer^ and exhibits a marked tendency to 
accumulate in the body with a very long biological 
half life3. 

The aim of the present investigation is to provide 
information on the internal disturbances of physiological 
and biochemical nature caused by cadmium intoxication. 
The author has studied the effects of cadmium intoxi¬ 
cation on glycogen content in liver, muscle, brain, 
and kidney tissues in Laheo rohita (Ham), Ophice- 
phalus punctatus (Bloch) and Clarias batrachus (Linn.). 

Fifteen live L. rohita, O. punctatus and C. batrachus 
18-20 cm in length were obtained locally and accli¬ 
matized in the laboratory for 4 days; 5 fishes of L 
rohita, O. punctatus and C. batrachus were kept in 
the glass aquarium containing (5, 10 and 15) x 10-^% 
of cadmium nitrate for 3 hours. Liver, muscle, brain 
and kidney tissues were removed after decapitation 
and dissection of the treated fishes. The tissues were 
soaked on a filter paper in order to remove the adheing 
fluid, .The preparation of tissue samples, estimation 
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Table I 

Vanalions in Tisme Glycogen Content in a Fte.^1, water Major Carp, Murrel and Cat Fish due to Cadmium 

Intoxication 

Name of the tissue Control Glycogen (p. gm/gm wet weight of the tissue) 

(Cadmium vol. %) (5 x 10-4) (10 x 10-4) (15 x 10-4) 


L. rohita 


Liver 

Muscle 

Brain 

Kidney 

4248-8 ±260 *4 

3085-3±195*2 

1076-2±58-4 

708-3 ±24-2 

3028-5±I64-4 
21944-±96-4 
1210-4±70-5 
908-9±36-2 

2456-3 ±69-5 
1094-3±76-4 
1398-4±105-7 
1024-4 ±80-9 

1596-4±96-9 

696-5±48-5 

548-5±32-4 

328-0±18-9 

0* punctatus 

Liver 

Muscle 

Braine 

Kidney 

3158-l±105-4 

2264-4±285-0 

902-lzb41-5 

589-5 ±46 *5 

2236-4±155-3 
1438-2±132-5 
1025-2±95-6 
726-1 ±32-4 

1850-4±90-8 

856-2±50-3 

1165-4±25-4 

798-5±36-4 

996-5±40-4 
609-2 ±24-3 
505-4±18-9 
274-5±16-3 

C. hatrachus 

Liver 

Muscle 

Brain 

Kidney 

2806-6±165-8 
1760-2±l20-3 
720-8±67*4 
484-3 ±59-4 

2146-5±95-3 
1218-9±70-2 
858-4±48-5 
628-1 ±31-5 

1905-1 ±62-4 
806-4±34-5 
976-8±76-5 
710-5±26-3 

905-5±54-4 

425-5±31-4 

369-4±ll-l 

240-5±12-4 


Values are mean i SE of 5 replicates. 


and expression, of glycogen values are described else- 
where'^. The experiments were repeated 5 times to 
subject the data to statistical analysis. Glycogen 
content of the above mentioned tissues of untreated 
fishes was taken as control. 

Cadmium nitrate intoxication has brought about a 
number of significant changes in the glycogen content 
of liver, muscle, brain and kidney tissues of L. rohita 
O. punctatus and C. hatrachus (Table 1). No visible 
symptoms of toxic reaction was seen in the fishes 
exposed to 5, 10, and 15 x 10 '^% of cadmium for 
3 hours. One of the prominent effects of cadmium 
on L. rohita, 0. punctatus and C. hatrachus was the 
great reduction in the size of the liver. The percen¬ 
tage of fall happens to be in L. rohita 62, 77, 40, 54%, 
in O. punctatus 68, 73, 44, 53% and in C. hatrachus 
68, 76, 57 and 50% in liver, muscle, brain and kidney 
tissues respectively. In liver and muscle the author 
observed an inverse relationship between the concen¬ 
tration of cadmium and the fall in the content of 
glycogen. Whereas in brain and kidney the glycogen 
level increases upto 10 x 10"4% of cadmium and at 
15 X 10-4% the process of glycogenolysis was maxi¬ 
mum in all the tliree fishes. 


It has been already reported that acute cadmium 
poisoning damages the tissues in fishesi>5. Reduction 
in the size of the liver and tissue damage may be 
responsible for glycogen depletion and further, it 
might have affected the capacity of liver to store 
glycogen in L. rohita, O. punctatus and C. hatrachus. 
It seems that cadmium accumulates in the pancreatic 
islets of the fish and selectively damages the insulin 
producing B-Cells®. The fall in the content of 
muscle agrees well with the impaired secretion of 
insulin. 

The kidney is the main sequestering organ for 
cadmium and disturbed renal function is a common 
sign of short and long term cadmium poisoning in 
vertebrates^"-. The increase in the glycogen content 
at 10 X 10"4 % of cadmium exposure may be asso¬ 
ciated with increased levels of glucose. At 15 x 
10“4% of cadmium the depletion in renal glycogen 
content is maximum. Cadmium might have damaged 
the renal tissue and the fall in glycogen content may 
be related with the above phenomena. In brain 
tissue, it looks difficult to predict the exact mecha¬ 
nism of rise and fall in tissue glycogen content by 
cadmium intoxication at lower (5-10 x 10~4%) and 
(at higher (15 x 10-4% concentrations. 
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It is well established that cadmium has a high 
affinity for sulphydryl and hydroxyl groups and ligands 
containing nitrogen"^. Thus binding to such groups 
in chemical system might affect various basic bio¬ 
chemical and physiological processes and thereby 
interfere with the central functions of the organism 
even at very low cadmium concentrations. The 
present results on tissue glycogen content in L. rohita, 
O.puncfatiis and C. batrachiis indicate that cadmium 
in the water might produce dysfunctions of several 
physiological and biochemical processes in fish and 
such a mechanism may be responsible for the diffe¬ 
rential effect of cadmium on tissue glycogen content. 

Department of Science, S. A. Shaffi. 

R.C.E., N.C.E;R.T. 

Bhopal 462 013, India, 

April 19, 1978. 
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PRODUCTION OF DIOSGENIN FROM 
COSTUS SPECIOSUS (KOEN) SM., AND 
SOLANUM NIGRUM L., SUSPENSION 
CULTURES 

Diosgenin, an important sapogenin from economic 
point of view, has been reported from tissue cultures 
of several plant species^'’^. Previous work on Costus 
spechsus and SoUnum nigrum from in vivo and in 
vitro has been described^*^^ and in this communication 
we wish to report our findings On production and iso- 
lation of diosgenin from suspension cultures of these 
plant species. 

Seedling calli of C. speciosus'^ and S. nigrum 
(hexaploid^’^) maintained for 18 mondis as static 
cultures were transferred in RT liquid medium 
supplemented with 0-1 ppm of 2,4-dichlorophenoxy. 
acetic acid and grown as suspension cultures for 6—8 
months by frequent subculturings of 4-6 weeks. 


The Cultuxesi of C. speciosus showed root formation, 
so callus was transferred to RT liquid medium sup¬ 
plemented with 1 ppm of 2,4-D, which resulted 
undifi?ereiitiate(d cells. 

Suspension cultures of C. spedosus (differentiated) 
and S. nigrum were transferred to fresh liquid medium 
with O'l ppm' of 2,4—D and allowed to grow for 
different time intervals of 2, 4 and 6 weeks. All the 
tissue samples were harvested separately, dried and 
growth indices calculated (GI ~ Final dry weigiht of 
tissue — Initial dry weight of tissue/Inkial dry weight 
of tissue). Each of the dried tissue samples was 
powderbd and extracted for its steroidal content^, 
Diosgenin was quanritarively estimated following a 
spearopho-rometric method using thin layer chrornato- 
graphy'7. Absorbances were read on a Spectrophoto¬ 
meter (Carl Zeiss, JENA, DDR, VSU- 2 P) at 405 nm. 
Ten deplicates were performed in each case and the 
mean values were taken. 

Maximum growth index ( 6*8 ; 6 * 1 ) was observed 
in six and four weeks old suspen'ison cultures of S. 
nigrum and C. speciosus respectiveJJy. 

Diosgenin was confirmed by its mp (204—206° C), 
mmp (203-204° C), Co-chromatography {TLC, Silica 
gel acetone benzene = 1 : 2 (R^ 0*71), chloroform- 
acetone = 8 : 2 (R 0*57); anisaldehjyde and 50% 
H 0 SO 4 as spraying reagent] and identical IR spectral 
studies. 

Diosgenin content was low ( 0 - 15 %) in diffe- 
renciated cultures of C. spedatts (Table I) when com¬ 
pared with undifferenitiated cells as suspension cultures 
(0-48%)7 which supports the previous findings 
of Kaul and Staba'* who have alsoi found higher amount 
of diosgenin m undifferentiated suspension cultures of 
D. deltodea as compared with differentiated liquid 
cultulres. However in S. nigrum- suspension cultures, 
maximum diosgenin content ( 0 - 20 %) was noted in 
SIX weeb old cultures (Table 1 ) which was low when 
compared with its static cultures ( 0 - 65 %)<’. 

Table I 


Growth mdtees (GI) and diosgenin content in Cbisttis 
speciosus and Solanum nigrum suspension cultures 


Age of 
tissue 
(weeks) 

C. speciosus 
(differentiated) 

S. nigrum 

GI Diosgenin (%) 

GI Diosgenin (%) 

2 

2*8 

0 036 

3-5 0’143 

4 

5-3 

0-10 

5-5 0-174 

6 

3*4 

0-15 

6-8 , 0-200 
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CHANGES IN CHOLESTEROL CONTENT IN 
‘ KHESARI ’ (LATHYRUS SaTIWS L.) SEEDS 
INFESTED WITH ASPERGILLUS FLAWS LINK 

Cholesterol is one of the steroids found in the vege¬ 
table kingdom usually in its isomeric form, phyto¬ 
sterol. The substance has been reported from many 
plants^ and seeds^. However, no literature is avail¬ 
able indicating its presence in the ‘ Khesari ’ seeds 
hence an attempt has been made to estimate cholesterol 
in healthy and Aspergillus flayus infested seeds of 
‘ Khesari’. Healthy seeds of ‘ Khesari ’ were surface 
sterilized with 2% NaClO, treated with spore suspen¬ 
sion of the A. flavus and incubated for 5, 10 and 15 
days. Control was maintained to compare the result. 

. The presence of cholesterol in healthy and infested 
seeds was confirmed by preliminary tests^ and then it 


was estimated quantitatively by colorimetric method-^. 
The results are presented in Table J. 

Table I 


Percentage of cholesterol in healthy and infested with 
Aspergillus flavus seeds of ‘ Khesari ’ 


Days of 
incubation 

Healthy 

seeds 

Infested 

with 

A. flavus 

Percentage of 
increase over 
control 

0 

0-1 



5 

0-1 

0-12 

20 

10 

0*1 

0-18 

80 

15 

0-1 

0*44 

340 


It is evident from Table I that the healthy seeds 
had 0-1% cholesterol and no change was recorded 
within the 15 days of incubation whereas its amount 
increased in the infested seeds gradually with the 
increase of incubation periods. Fats (in *95%) are 

known to be present in ‘ Khesari ’ seedss which on 

account of fungal infestation may be hydrolysed to 
saturated fatty acids. These acids are reported to be 
the precursor for the synthesis of cholesterol®^ This 
possibly ma§jbe the reason for the increase in the 
amount of (Jidlesterol in infested ‘ Khesari* seeds. 

The authojjs ' are grateful to Prof. K. S. Bilgrami, 
Head of the Department of Botany, Bhagalpur Uni¬ 
versity, for providing necessary laboratory facilities. 
Post-Graduate Department of M. K. Sinha. 
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Bhagalpur University, A. K. Roy. 
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AVERSION IN ISOLATES OF SCLEROTIUM 
ROLFSII SACC, 

The present paper reports the aversion phenomenon 
for the first time among six isolates of Sclerotium 
rolfsii from different plant hosts being collected around 
Bangalore. 

Sclerotium rolfsii isolates were established from 
infected roots of brinjal, field soils of ragi and sorghum, 

i.e., three isolates from ragi (Ri, R 2 , R 3 ), two from 
sorghum (Si, S 2 ) and one from brinjal (B). Single 
sclerotial cultures of all the isolates were maintained 
by transfer on potato dextrose agar slants. For study 
of aversion between different isolates, a set of six iso¬ 
lates was inoculated in a petri-plate containing 25 ml 
of PDA. The brinjal isolate (B) was inoculated in 
the centre of the plate and the other five isolates were 
transferred around it at equal distances (Fig. 1 ). The 
inoculated plates were incubated at 25° C. The observa- 
vations were recorded on the 4th day after inoculation. 
For confirmation of the observations each test was 
repeated three times. 



Figs. 1 —6 

Results 

Interaction among six isolates showed aversion or 
non-aversions. There was complete intermingling of 
liyphae along the interfaces of the two' colonies of 
non-aversion type of isolates, viz., B-S 2 ; B-R 3 
(Fig. 1 ). Among the isolates showing aversion no 
intermingling of hyphae was observed. Instead, 


r Current 
L Science 

there was a clear demarcation line at the meeting point 
of the hyphae of the two colonies B-Rj : B-Rc 
and B-Si and along this line sclerotia were formed* 
In most cases a single line of demarcation was found 
but in isolates B-Si two lines were present (Fig. 2). 
Variation in the intensity and thickness of demarca¬ 
tion was seen among the isolates Ri R 2 R 3 (Fig. 3). 
Sorghum isolate (Si) and Ragi isolate (Ri) showed 
non-aversion (Fig. 4). Similarly, brinjal isolate (B), 
Sorghum isolate (S 2 ) and ragi isolate (R 3 ) showed non¬ 
aversion (Fig. 5) whereas the isolate R 2 showed aver¬ 
sion with all the isolates tested. Fig. 6 indicates the 
non-aversion of the same isolates. 

The study on the aversion reaction among the iso¬ 
lates of different hosts and the same host is of interest, 
since it provides clue to the interrelationship among 
the pathotypes, of different hosts. These isolates in 
relation to the aversion were found to be distinct and 
stable and the behaviour of each isolate remained 
consistent in repeated tests. Present observation is 
in conformity with those of Whitney and Parmeter^ 
for Rhizoctonia solani Ellingboe^ foi SchizophyHum 
commune and Dutt et al.^ for R. solani. 

The authors are grateful to Professor M. Nagaraj 
for providing necessary facilities. 

Department of Botany, Padmabai Luke. 

Central College, M. Gayathri. 

Bangalore, May 4, 1978. 


1. Dutt, B. L., Shojraj, D., Sahai and Harikishore, 

Indian Phytopath., 1974, 27, 37. 

2. Ellingboe, A. A., Somatic Recombination in 

Basidiomycetes, Incompatibility in Fungi, 
Springer-Verlag, Berlin, 1965, p. 36. 

3. Whitney, H. S. and Parmeter, J. R., Can. J. 

Bot., 1963, 41, 879. 


NEW HEAD ROT PATHOGENS 
OF SUNFLOWER 

During a survey of sunflower {Helianthus anniius L.) 
in Rajasthan, the author observed head rots caused by 
Pythium and Rhizoctonia. Both are new records on 
sunflower as head rot pathogens. 

Most of the Pythium species were found pathogenic 
on sunflower roots (Sideris,^’®. Schultz^ noted severe 
root infection due to Pythium debaryanuni. No 
reference on involvement of any of the Pythium spp. 
in head rot has been seen so far. The organism was 
isolated on oat agar and was identified as Pythium 
aphanidermatum (Eds.) Fitz. It was found pathogenic 
even without injury. 

Rhizoctonia bataticola (Taub.) Butl. causing head rot 
has not been reported on sunflower so far, though it 
has been reported to cause root rot and wilt of plants 
(Sackston,3; Bekesi et aL^\ Kolte and Mukho- 
padhyay^. Pathogenicity tests made on injured 
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and uninjured heads revealed that it could attack 
injured heads only, Heliothis larvae and b'rds usually 
cause injury to heads and which, probably, serve as 
the avenue for pathogen’s attack. 

This research work was done under the All India 
Coordinated Research Project on Oilseeds sponsored 
by the I.C.A.R. Author is thankful to the Project 
Coordinator (Oilseeds) and Director (Research), Agri¬ 
culture Experiment Station, University of Udaipur, 
for facilities. 
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STUDIES ON TOTAL, FREE AND ESTERIFIED 
STEROLS IN THE HEAD PART OF 
ANT HER AE A MYLITTA (LEPIDOPTERA) 
DURING LARVAL DEVELOPMENT 

Introditction 

During the growth and development, insects periodi¬ 
cally shed their exoskeleton and it is the moulting 
hormone >5-ecdysone, the crucial regulator that initiates 
this process. The neurosecretory cells of brain have 
been known to control the moulting process via 
ecdysiotropic hormone which activates the protho- 
racic glandsts ^ to secrete the moulting hormone which 
in its turn stimulates the moulting process. 

Cholesterol is indispensable for insect growth and 
development and it also participates in the biosynthesis 
of moulting hormone and several other hormones-^*^. 
Ecdysiotropic hormone is known to be released from 
the insect brain into the haemolymph. Hence, with 
a view to investigating if cholesterol played any role 
in the biosynthesis of ecdysiotropic hormone, the 
following study on the cholesterol in the head part 
of A. niylitta at various stages of its larval develop¬ 
ment was undertaken. 

Materials and Methods 

Larvae of Anthemea mylitta were procured from 
Tasar Seed Supply and Research Centre, Ranchi 
(Bihar). Head part (1st segment) was cut off from 
chilled insects, weighed and homogenized in chloro¬ 
form-methanol mixture (2: 1, v/v) till complete extrac¬ 
tion of lipids was elfected. The chloroform layer 
was evaporated to dryness at 30-40° C in vacuo and 


dissolved in isopropanol (2-0 ml). This was employed 
for the estimation of total, free and csterihed sterols 
by Leffler’s method^. 

All assays were carried out in triplicates in three 
sets of experiments employing 10 insects in each and 
the average values were employed for calculation. 
Estimations were also made on three individual insects. 
For plotting of graph, the average value was taken. 
Variations arc presented in Fig. 1. 

Results and Discussion 

Esterified cholesterol constituting about 74-85% 
of the total sterols is markedly utilized till the 2nd 
day of the eedysed fourth instar larva (Fig. 1). A high 
peak of total and esterified sterols on the 3rd day, 
after every larval moult indicates the utilization of the 
accumulated dietary sterols for the hormonal activity 
required during the moulting process. The high level 
on the eve of spinning commencement followed by a 
decline during the process is noteworthy. 



I ! J 4 5 t ? 3 < i t .'J i i a 7 0 


Fig. 1. Variation in • Total, ^ Free and 
^Esterified cholesterol in the head part of Antheraea 
mylitta during larval and spinning period. 

Free cholesterol, although not exhibiting much 
marked variation, the pattern followed is more or 
less similar to that of total and esterified cholesterols, 
evincing its accumulation during feeding period and 
utilization during moulting. 

There appears to be a controversy regarding the 
chemical nature of insect brain hormone. • Kobayashi 
and K'rimura^ extracted an oily substance from 
B. mori pupal brain which when injected induced adult 
development in “ Dauer-pupae ” produced by the 
removal of the brain immediately on pupation. On 
purification, this substance was identified as cholesteroF. 
Similar reports were also made by Williams for 
Hyalophora^. Thus, while these authors consider the 
insect brain horm6ne as a sterol, Ichikawa and 
Ishizaki^ have forwarded evidence to its being a poly¬ 
peptide. This material was also shown to possess 
several properties similar to those of a protein. 

In the present investigation the significant depletion 
of cholesterol (both free and esterified) in the head 
part of A. mylitta at each and every moult, emphasizes 
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the possibility of the brain hormone(s) participating 
in the moulting process, to be of steroidal nature 
having cholesterol as the precursor. 

This research has been financed, in part, by the 
United States Department of Agriculture, Agricultural 
Research Service, under PL 480. 

Department of Biochemistry, Radha Pant. 

The University, Allahabad 211 002, Suman Kumar. 
May 23, 1978. 
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GLUCOSE-6-PHOSPHATE DEHYDROGENASE 
ACTIVITY IN DENERVATED AMPHIBIAN 
GASTROCNEMIUS MUSCLE 

Progressive decrease of oxidative and glycolytic acti- 
vityi-4 and increased proteolytic activity®’® are promi¬ 
nent features of hereditary and nutritional muscular 
dystrophies and atrophy resulting from disuse, dener¬ 
vation, and tenotomy. Succinate’, malate^, lactate®, 
glutamate’, isocitrate dehydrogenases^® of gastrocnemius 
muscle were found altered in their levels on dener¬ 
vation. Although the relationship between mito- 
nhondrial abnormality and the mechanism of muscle 
ctrophy is not immediately evident, the mitochondrial 
dysfunction may coritribute to a loss in muscle struc¬ 
ture as a consequence of the decreased amount of 
energy available for muscular function^. Under 
these circumstances the energy demand for the in¬ 
creased sarcoplasmic or non-con tractile protein 
synthesis may be met by the extramitochondrial 
oxidations mainly by hexose monophosphate shunt. 
It was reported that two distinct types of the enzymes 
having glucose-6-phosphate dehydrogenase activity 
exist in the tissues of various vertebrates, one located 
in cytosol relatively specific to NADP and the other 


located in microsomes which utilizes either NADP 
or NAD^2-15. In view of this an attempt was made 
to study the activity levels of both NAD and NADP- 
linked glucose-6-phosphate dehydrogenase (G6PDH) 
on progressive denervation of amphibian gastrocne¬ 
mius muscle which may provide some insight into 
the relative importance of co-enzyme specificity in 
atrophied muscle. 

Rana hexadactyla (Lesson) of medium size were 
denervated by sciatic nerve section about 1 cm from 
its origin on one side of the leg, while contralateral 
muscle was considered as control. The frogs 
were fed ad libitum with cockroaches, and water was 
changed regularly. After 1, 2, 3 and 4 weeks post- 
operatively, animals were sacrificed and both the 
denervated and contralateral control gastrocnemius 
muscles were excised quickly. Homogenates of tis¬ 
sues (10%, wt/vol) were prepared in 0*25 M ice-cold 
sucrose using Potter-Elvehjem type glass homogenizer 
and cehtrifuged at 2500 rpm for 15 min. Supernatant 
(0-5 ml containing 50 mg tissue) was assayed for 
glucose-6-phosphate dehydrogenase activity by the 
method of G. D. Lohr and H. D. Walleri" with the 
following modifications. The reaction mixture of 
2 ml contained 20 jj. moles of glucose-6-phosphalc, 
100moles of triethanol amine buffer (pH 7 • 4), A fi 
moles of INT (2-p-iodophenyl-3-nitrophenyl tetra- 
zolium chloride), \0 fx moles of MgCl 2 and 0-2/^ moles 
of NAD for NAD linked glucose-6-phosphate de¬ 
hydrogenase or 0 3 a moles of NADP for NADP- 
linked glucose-6-phosphate dehydrogenase. The 
reaction was initiated by the addition of 0*5 ml of 
supernatant. Controls received 0*5 ml of sucrose 
in place of enzyme extract. After an incubation of 
30 min at 37° C, the reaction was stopped by the 
addition of 5 ml of glacial acetic acid, and the forma- 
zan was extracted into 5 ml of toluene. After over¬ 
night stay in cold, the intensity of the colour was 
measured in UV-spectrophotometer (Hilger and 
Watts, England) at 495 nm using silica cuvettes of 
10 mm path length. Individual zero time controls 
were maintained for all the samples by the addition 
of glacial acetic acid to reaction mixture prior to the 
addition of enzyme. Enzyme activity was expressed 
as ju moles of formazan/mg protein/hr. Protein levels 
were determined by the method of Lowry et al}^. 
Data were subjected to statistical processing accord¬ 
ing to standard procedures using students t test^^ 

Progressive decrease of NAD-linked glucose-6- 
phosphate dehydrogenase activity level was found 
in the muscle subjected to denervation, the decrease 
being 9-81% after 4 weeks (Table I). Contrastingly 
the NADP-linked glucose-6-phosphate dehydrogenase 
showed progressive increase, i.e., 26*16% after 4 weeks. 
Though the NAD-specific G6PDH has shown 
decreased activity level when compared to normal 
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Table I 

Glucos€~6-pIiosphate dehydrogenase activity in the amphibian gastrocnemius muscle 
(Values are mean ± S.D. of 10 observations. Activity expressed as // moles of formazan/mg protein/hr) 


NAD-Specific Activity NADP-Specific Activity 


Weeks 1 

II 

III 

IV 

I 

11 

III 

IV 




Control muscle 




0-054 

0-053 

0-058 

0 051 

0-108 

0-109 

0-108 

0-107 

±0-005 

±0-010 

±0-009 

±0-003 

±0-012 

±0-010 

±0-008 

±0-009 




Denervated muscle 




0-052 

0-049 

0-054 

0-046 ■ 

0-115 

0-125 

0-129 

0-135 

±0-010 

±0-007 

±0-006 

±0-007 

±0-042 

±0-012 

±0-016 

±0-010 




% Change on atrophy 




-3-71 

-7-50 

-6-90 , 

-9-81 

±6-48 

±14-68 

±19-44 

±26 ±6 




‘t’ values 




0-667 

0-952 

1-176 

1-923 

0-50 

3-265 

3-62 

2-69 




‘P‘ values 




NS 

NS 

NS 

NS 

NS 

<0-005 

<0-002 

<0-02 


control muscle, it is statistically not significant showing shown an increment in its level on denervation and 

that denervation does not affect the NAD-specific the present finding of enhancement in the level of 

glucose-6-phosphate dehydrogenase. Further it is NADP-dependent gIucose-6-phosphate dehydrogenase 

evident that this enzyme ha? shown comparatively in denervated frog gastrocnemius muscle is in agree- 

less activity than the NADP-specific glucose-6~phos- ment indicating the presence of synthetic process, 

phate dehydrogenase in the control muscle itself. Department of Zoology, S. Mastanaiah. 

Progressive denervation atrophy induced an incre- S.G.S. Arts College, D. Chengal Raju. 

ment in the activity level of NADP-specific G6PDH Tirupati 517 501, A.P., India, K. S. Sv/ami.* 

in the gastrocnemius muscle. Similar increase in 19, 1978. 

NADP-specific G6PDH in atrophic muscle has been 

reported ealieri^T”^. This increase in shunt meta- * Department of Zoology, S.V. University College, 
holism is also related to the production of pentoses to Tirupati 517 502, A.P , India. 
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NADP-dependent enzymes. It was reported earlier Ph.D. Thesis, Sri Venkateswara University, 

that NADP-specific isocitrate dehydrogenase^® has 1976. 
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CIRCADIAN RHYTHMIC ACTIVITY OF 
ISOCITRATE DEHYDROGENASE IN THE SLUG, 
LAEVICAULIS ALTE (FERRUSAC, 1821) 

Although considerable amount of information 
concerning different types of rhythms in molluscst-^ 
is available, very little work was done on the rhythmic 
activity of enzymes in these animals. Slugs are shown 
to be nocturnal animals^ and hence there could be 
corresponding variations in the various physiological 


processes of these organisms. Enzymes like phos” 
phorylase®, alkaline and acid phosphatase’^, lipase^ 
and metabolites like hepatopancreatic glycogen, blood 
glucose^ were shown to undergo regular rhythmic 
changes in the slug. In view of above, it is proposed 
to assay the activity pattern of isocitrate dehydrogenase 
a key enzyme in the citric acid cycle, in the hepato- 
pancreas and foot muscle of the slug, as a function 
of time of the day. The activity pattern of this 
enzyme during the course of 24h period may reflect 
the pattern of utilization of energy sources to sustain 
the energy needs of the animal for various activities. 

The details of collection and maintenance of slugs 
and sampling of tissues were described earlier*^. 
Homogenates of tissues (10% w/v) were prepared in 
0*25 M ice-cold sucrose and centrifuged at 2500 rpm 
for 15 min; 0-5 ml of each supernatant (containing 
50 mg of the tissue) was assayed for the isocitrate 
dehydrogenase (EC 1.1.1.41) activity level by the 
method of Kornberg and Pricer^® as modified by 
Mastanaiah etal^^. The reaction mixture of 2 ml 
contained 20//moles of DL-isocitrate; 100// moles 
of phosphate buffer (pH 7-4); 4//moles ofJNT (2-/?- 
iodophenyl-3-nitrophenyl tetrazolium chloride); 10 // 
moles of MgCl 2 , 0-2// moles of ADP and 0’2// moles 
of NAD. The reaction was initiated by the addition 
of 0-5 ml of supernatant. The control reaction 
mixture received 0*5 ml of sucrose in place of super¬ 
natant solution. After an incubation for 30 min at 
37“^ C, the reaction was stopped by the additio-n 
of 5 ml of glacial acetic acid and the formazan formed 
due to reduction of the dye was extracted into 5 ml 
of toluene (overnight in cold) and the colour was 
read in UV spectrophotometer at 495 nm using silica 
cuvette of 10 mm path length. The controls were 
maintained for all the samples by the addition of 
glacial acetic acid to the reaction mixture prior to 
the addition of the enzyme and incubation. The 
enzyme activity was expressed as // moles of formazan/ 
mg protein/h. Protein levels were determined by 
the method of Lowry et al. 12 . The data were subjected 
to statistical processing according to standard proce¬ 
dure (Pillai and Sinha)i3. 

The present study shows a typical clock connected 
rhythm in the ICDH activity, with maximal activity 
around 00-00 h and minimal activity around 12-00 h 
of the day in both the tissues. The enzyme ranges 
from 0-125 d= 0-015 to 0-165 ± 0-011// moles of 
formazan/mg protein/h in the foot muscle and 
0-081 zh 0-010 to 0-132-0-012// moles of formazan/ 
mg protein/h in hepatopanefeas. In both the tissues 
the difference between the maximal (00 • 00 h) and 
minimal (12-00 h) was significant (P < 0-001 for 
muscle; P< 0-001 for hepatopancreas). But the 
pattern of rise and fall in isocitrate dehydrogenase 
activity in between these intervals were different in 
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the two tissues studied. In both the tissues, even 
though the peak enzyme activity is found at OO-OOh, the 
enzyme activity remains relatively high between 20-00 
h and 08-00 h. The greater ICDH activity in foot 
muscle over the hepatopancreas may reflect the 
utilization of energy sources for muscle contraction. 
Similar type of diel rhythms have been reported in 
the enzymatic activities of snaiP^ and the slug. It 
was also reported that the rate of heart beat and 
locomotion in the slug followed a regular diurnal 
rhythml The increased locomotor activity during 
night in the slug requires energy in the form of ATP 
molecules, and consequently there is an enhancement 
of mitochondrial enzymes which in its turn may 
result in elevated activity levels of isocitrate dehydro¬ 
genase. 



TIME OF THE DAYChours) 

Fig. 1. Isocitrate dehydrogenase activity in the 
slug, Levicaulis alte, as a function of the time of the 
day. Each point represents the mean of 6 estimations. 
The vertical bars above and below the points indicate 
SD limits. The animals were maintained in the labo¬ 
ratory under normal (12 h light/12 h darkness) condi¬ 
tions. The day and night temperatures during the 
experiment were 33 d= 1 and 25 ± l'’C respectively. 

The higher activity level of ICDH around midnight 
in the hepatopancreas may be due to the higher energy 
needs for the increased physiological activities around 
that period. Further the increase in glycogenolysis 
as evinced by increase in the activity level of phospho- 
rylase® and blood glucose® and an increase in lipolysis, 
as evinced by the increase in the activity level of 
lipase® in the hepatopancrease around midnght may 
probably due to the increase of the enzymes in Krebs 
cycle. The present finding of nocturnal elevation of 
ICDH in the hepatopancreas is in dose agreement 
with the ftbov? findings, 


Thus the peak activity of the isolcitrate dehydro¬ 
genase at 00-00 h, coinciding with the nocturnal habit 
of the slug, appears to be significant in view of the 
raised energy requirements to sustain the nocturnal 
increase of locomotor activity. 

Department of Zoology, S. Mastanaiah. 

S.G.S. Arts College, D. Chengal Raju. 

Tirupati, K. S. Swami.* 

*Department of Zoology, 

S.V. University, Tirupati, 

April 24, 1978. 
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CHAEMOARCHITECTONICS OF THE 
PROSTATE GLANDS OF TWO DIGENETIC 
TREMATODES 

Although sufficient literature is available on the 
histophjysiologly of the female reproductive organs of 
digenetic trematodes^/®5'‘»®»®»^°, relatively. very little 
information' is available on the male reproduaive 
organs and in' particular of proistate glands. The 
ulilrastructure of the latter has been described only 
recentlyii. The present investigation concerns histo- 
chemicai loq^atiOig of certain enasym^s and 




Letters to the Editor 


[ Current 
Science 


Live trematodes, mentioned above, were obtained 
from the rumen and alimentarjsr canal of Buhdis 
bubaUs and Kachuga dhangoka rbspeaively, washed 
in normal saline and fixed in 10% chilled neutral 
formalin for 4 to 5 hours. The sections were Cut at 
10—15 At On a cold microtome. Sections were 
stainied for the following enzymes and all protocols 
were taken from Pearse^. Acid phosphatase, lead 
salr method; Acetylcholinesterase, direct colouring 
thiccholine technique ; Glycoproteins, PAS and Bauer 
Feulgen method and proteins by brmophenol blue 
method. 


On the basis hisiochemical tests carried out, prostate 
gland was found to be composed of numerous 
unicellular glands which open in:o the pars prostatic.i 
by means of long tubular pr/ocesses. As evidencetl 
from the present investigajtions, the contents of the 
gland seem to be glycoproteins. Since the gland is 
secretoiiy in nature, the presence of intense acid phos¬ 
phatase activity is significant as the enzyme has been 
associated with the membrane of lysosomes and certain 
other organelles like Golgi-body, endoplasmic reti¬ 
culum etc2'6”^’^2. Thus it appears reasonable to think 
that the acid phosphatase in the glands is engaged in 
the synthetic activity of its products. Further there 
is strong possibility that the enzyme might be needed 
in converting inactive SiVnthesized products to active 
state before theif discharge into the lumen of the pars 
prostatica. 


enzyme substances in the prostate glands of GlossimePra 
orientals and Ceylonocotyle scoUocoelium, 


The distribution of AChE in noni-neuronal tissues, 
particularly in glands, is rarely explicitly discussed. 
One may consider the work of Welsch and Pearsc^^ 
on thyroid and parathyroid Cells to tackle this 
problem. These authors have implicatevl cholin¬ 
esterases in the me:abolism of hormone in the storage 
granules and with their participation in the release of 
hormone. In view of this, the authoir is tempted to 
correlate AChE in prostate gland of the present 
trematodes in the metabolism of secretory material. 


Figs. 1-2. Fig. 1. Section of Ghssimepra orienta - 
Us showing strong acid phosphatase activity in the 
prostate gland Cells (FG). Note the glands opening 
into the lumen of pars prostatica b!y means of 
duct like processes. Fig. 2, Seaion of Ceylonocotyle 
scoUocoelium exhibiting moderate activity of AChE 
in the prostate glands (PG). Also note activity in 
the pars prostatka (PP), 


There seems to be synchronizations in the release 
0-5 secretony material from the gland cells and passing 
of the spermatozoa in the lumen of pars prostatica to 
ensure the admixture of prostaric secretion with the 
sperms as has been suggested for F. hepatica. The 
function of prostatic secretion in the light of present 
investigation seems in the stimulation of quiescent 
sperms and ini providing additional nutrition to the 
spermatozoa in addit ion to the intraspermatozoan 
glycogen. 

Thanks are due to UGC for providing fin#nd#I 
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ON THE OCCURRENCE OF 
SEPIETTA OWENIANA (CEPHALOPODA) 
FROM VISAKHAPATNAM 

During the course of our investigations on the 
Cephalopod fauna olf Visakhapatnam, some interesting 
specimens belonging to the genus Sepietts Naef, of the 
family Sepiolidae were collected. From a Cursory 
examination of these specimens it was concluded 
that they belonged to the species Se-pietta oweniana 
which has nO't been recorded so fair from tropical 
waters by any of the earlier workers. These specimens 
were collected by the mechanised fishing boats. Six 
specimens were collected belonging to both sexes 
(two males and four females) anjd they have been 
collected from a distaii'e of about 50 Kms away from 
Visakhapatnam towards South. 

They are dark bluish grcjy on the dorsal side with 
spots and pale grey on the ventral side. Among the 
six specimen's colleaed the ventral mantle length 
varied from 35 mm to 45 mm. The body is 

saccular and the anterior end of the mande i.^ 

slightly wider than the posterior end which i? 

rounded. Dc-rsally the mantle edge is fured with tb* 

head which is a diagnostic feature of the sub-family. 
The fins are dorso-lateral in position, well separated 
at their anteriOT ends from the body, more or les.^ 
circular and ver;y thin. The mantle septum which R 
vertical and obliqueliy placed and connects the inner 
dorsal regiou of the funnel at its base, with the inner 
ventral region' of the mantle at its half length towards 
posterior end. There are calcarious streak like 
depressions Oji the knobs situated at the base of Ac 


funnel on either side, into which fits the inner cal- 
carious ridges of the mantle present at the anterior 
ena. Head is flat on dorsal as well as on ventral side. 



Plate. 1 {a) male, ctOrsal view, luir uo .al arm 
hectocoiiylized ; {h) female, dorsal and ventral views. 


All the arras are proximally connected by a thin 
membrane which is characteristic of the genus and the 
cleft between the dorsal arms being less deep than 
that between the other afms. Stalked suckers are 
present in two longitudinal rows on ventral aspect qf 
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Crop Physiology* Edited by U. S. Gupta. (Oxford 
and IBH Publishing Co., 66, Janpath, Njw 
Delhi 110 001). Pp. xvi + 431. Price : Rs. 70*00. 

This book on crop physiology deals with some 
important aspects of crop physiology in relation to 
productivity. There are eleven topics contributed 
by authors of repute and expeiienced in the particular 
aspect. Problems in crop seed germination ” by 
H. Gelniond deals exhaustively on various factors 
controlling germination, factors effecting seed quality 
and measurement of seed viability. The second 
topic “ Role of vernalisation in crop production ” 
by H. Suge deals with both the fundamental aspects 
on the effect of vernalisation as well as its practical 
significance. Though its practical utility is limited 
under tropical conditions, the article is of fundamental 
importance. The topic on “ Crop architecture in 
relation to yield ” by D. N. .Baker, J. D. Hesketh and 
R. E. C. Weaver deals with the importance of studies 
on growth analysis. The modern concepts and crop 
canopy architecture are dealt with in relation to 
photosynthesis. The chapter on “ Crop response to 
light variation ” by B. S. Vergara deals with photo- 
periodic responses and its importance in both vege¬ 
tative growth as well as reproductive growth, besides 
the effect on tuber, rhizome, and bulb formation. 
The relation between solar radiation and crop yield 
and productivity is also dealt with and is of parti¬ 
cular significance to agronomists and crop physiologists. 

R. Brouwer and L. K. Wiersuni have contnbuted the 
chapter on “Root aeration in relation to crop growth 
Although the importance of root system in crop 
productivity is well realised, sufficient attention is 
not paid for obvious difficulties. Thi schapter high¬ 
lights the need of soil aeration in relation to root 
growth and its importance in root development and 
formation. 

“Root toxins and crop growth: Allelopathy*’ by 
J. Papadekis, A. 1. Gx deals with allclopalhic reactions 
and also use of growth retardants and antiauxins on 
crop production. H. M. Rawson and P. M. Bremner 
have contributed the chapter on “ .Development in 
relation to yield in the temperate cereals Various 
aspects of tiller production, floral production and 
grain number and grain growth are dealt. “Physio¬ 
logy of yield of underground storage organs ” by K. 
Kawakami deals with the development, induction 
and growth patterns of storage organs, photosynthetic 
production in relation to yield and physiological 
requirements for the yield. Though several studies 
in physiology of yield of underground storage organs 
are available, a comprehensive picture on this aspect 
is provided in this chapter. Two chapters (1) carbon 
dioxide fertilisation of crop plants and (2) production 
potential of crop plants have been contributed by 

S. H. Wittwer. The carbon dioxide fertilisation as 


S8l 

another tool in increasing productivity, even though 
it has its limitations, is brought out. The topic, 
production potential of crop plants, has highlighted 
some production aspects. However a wide range 
of crop species has been included resulting in the lack 
of a detailed approach. The last chapter by the 
editor on production potential of dwarf genomes has 
dealt with various aspects of importance of the dwarf 
varieities particularly the morphophysiological bases 
for high yields. 

The book is useful as a source information for 
crop physiologists and agronomists, 

K. S. Krishna Sastry. 


Application of Building Climatology to the Problems 
of Housing and Building for Human Settelements 
(WMO—-Technical Note No. 150). By J. K. Page. 
(World Meteorological Organization, Geneva, 
Switzerland), 1976. Pp. xvi + 64. Price: Not 
given. 

Problems relating to human settlements have received 
increasing attention throughout the world, in recent 
years. Many of these problems relate to the meteoro¬ 
logical and other environmental aspects of housing 
and building, but their solution requires close co¬ 
operation with specialists in many disciplines. 

The present survey of the state of knowledge in the 
application of climatology to the problems of housing 
and building by Professor Page, who has been involved 
for many years in the problems of building climato¬ 
logy in various climatic zones, has been prepared as 
a contribution by the World Meteorological Organi¬ 
zation to the overall efforts of the United Nations 
Environment Programme in the field of human settle¬ 
ments and with particular reference to the United 
Nations Conference on Human Settlements. 

Building climatology has assumed great importance 
for several reasons, with the tendency for human 
settlements to be designed without adequate considera¬ 
tion to environmental factors. In poorer communities 
this situation has produced unnecessary hardship and 
suffering especially from heat and cold, while in richer 
communities, particularly in developed countries, 
unnecessarily large amounts of energy have had to be 
dissipated to control the indoor environment by arti¬ 
ficial heating and cooling, as a result of extravagant 
designs, poorly related to local climatic impacts. At 
the same time insufficient attention has been given to 
the design of the outdoor spaces around buildings which 
are so important for human welfare, considerations 
such as transport being allowed to dominate urban 
outdoor design over the needs of people. Outdoor 
space adds to indoor space, and if its design is well 
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conceived and eiivironmentany compatible with human 
needs, such space can help reduce the stresses of living 
in overcrowded or small dwellings, which is the lost of 
the majority of mankind. 

The systcmatics of building climatology in rela¬ 
tion to building design are discussed in this important 
book. Chapter 1 attempts to outline the general 
scope of building climatology. Chapter 2 provides 
a detailed analysis of the meteorologist’s contribution 
to the improvement of the safety of buildings exposed 
tc weather extremes of one kind or another. Chapter 

3 describes systematic processes for harnessing meteoro¬ 
logical data into the actual building design and con¬ 
struction process. It assumes, as a fundamental 
requirement, that it is important to work out how best 
to achieve an appropriate balance between human 
needs and the human environment, conceived here of 
course in physical terms. Stress is laid on the normal 
sequence of the building design process and the need 
to design outdoor spaces carefully to complement the 
indoor spaces, for both are interrelated. Chapter 

4 provides detailed information- about physical environ¬ 
mental criteria for assessing human needs in and around 
buildings. Chapter 5 gives more specific information 
on selected detailed aspects of building climatology. 
Chapter 6 finally lists the author’s general conclusions 
and suggestions. These two pages are the most 
important in the book and demand the attention ot 
every person who lives and works in human settle¬ 
ments. One can only hope they will be accepted for 
immediate implementation by the scientific and pro¬ 
fessional organizations and governments concerned. 
The book contains references selected primarily to 
help urbanists and meteorologists find some key 
references that can get them started working on and 
giving advice on specific meteorological aspects of 
buildings. 

Clearly the key need is to integrate building climato¬ 
logy into the urban design process so that climatic 
design becomes an integral and necessary part of the 
process, and not a minor consideration. Until build¬ 
ing climatology is given a central role, the urban 
physical environment will continue tc deteriorate. 
Many old cities designed hundreds of years ago were 
better designed climatically than our modern cities 
and future progress may well demand relearning from 
the past to cope with rising world shortages of energy 
and materials in more intelligent ways by harnessing 
climate as a key human resource in the design of settle¬ 
ments. The climate exists, the issue is how to make 
proper use of it, and, simultaneously, how to cope 
safely with the hazards it sometimes presents. 

A. Manx. 


Chemicals for Crop Protection and Pest 
Control (A revised edition of Che?mcals for Vest- 
Control by G. S. Hartley and T. F. West), By M. B. 
Green, G. S. Hartley and T. F. West. (Pergamon Press 
Limited, Headington Hill Hall, Oxford 0X3 OBW, 
England), 1977. Pp. xii + 291. Price: $ 25-00, 

£ 8-00 (Hard cover); $ 10.50, £ 4.95 (Flexi 

cover). 

In this book the authors have made a survey of 
almost all compounds used in pest control and plant 
protection. Many o<f the latest groups of compounds 
are also dealt with. In the first three chapters broad 
principles of pesticide industrSy as a whole are discussed. 
Chapter III on energjy requirements for crbp protec¬ 
tion gives a good estimate of the useifulness of pesti¬ 
cides. Chapters 4 to 16 deal with the various types 
of pesticidal compounds. Brieflly the chemistry, method 
Oif manufacture, mode of action and indications for 
their' use are given. Problems associated with pesti¬ 
cides such as their application, formulation, build-up 
of pest resistance to toxicants and safety and/o: 
hazards in their use, form the subject matter ol 
chapters 17 to 21. These are verjy useful from a 
praaical point of view. The present day need is to have 
a pollution-free, clean environment. In this direction, 
suggestions and discussions presented in chapter 22 
on alternatives to pesticides are given and in chapter 23 
On future trends are indeed very useful and thought- 
provoking. 

The book covers almost all aspects of chemical 
protection of Crops. It can be a good reference or a 
text book for under-graduate teaching, and alsO' a ready 
reference book for research and extension workers in 
Agriculture. To improve the value of this imblication. 
the authors could have briefly mentioned the activity 
spedtmm of the pesticides, their properties and meta¬ 
bolism of some of the more commonly used pesticides. 
Brief discussion on certain points, such as low dosages 
of synthetic pyrethroids, use of many of the organo- 
phosphorus Compounds as acaricides, methods/sugges¬ 
tions fof overcoming pest resistance to biocides would 
have been useful in a book of this nature. Substituted 
ureas and s-^triazines give a ver;y wide range of 
compounds for weed control. Hence, more details 
about them could have been given in chapter 15. Of 
late so much is known’ about the effects of pesticides 
and their residues on our ecosystem that inclusion of 
a chapter dealing with toxicity to higher animals and 
non-target organisms, potentiation, synergism and resi¬ 
dues of pesticides would have greatly increased the 
usefulness of the book. 

The authors have taken pains to survey the entire 
area, of chemical pest control. The information is 
very well presented and it is recommended as a good 
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reference book for all those interested in plant protec- arranged an,d published in two volumes under two 
j-ion. subtitles " Methodology, Pathology and Immunology ” 

V. AgnihothrUDU. (Part I) and " Specific Diseases and Therapy ” 
(Part II). 


Contributions to Microbiology and Immunology, 
Volumes 3 and 4—Host-Parasite Relationships in 
Systemic Mlycoses : Part I—Methodology, Pathology 
and Immunologjy—^Volume Editors : A. M. Beemer, 
A. Bcn-David, M. A. Klingberg and E. S. Kuttin 
Ness-Ziona); Part II—Specific Diseases and 

Therapy—Series Editors : H. Ramseier and J. 
Lindenmann (S. Karger AG, Me^lical and Scientific 
Publishers, Afnold-Bocklin-Strasse 25, CH—4011 

Basel, Switzerland), 1977. Pp. Volume 3, Part I : 
xiv»[-178 ; Volume 4, Part II : xiv + 194. Price 
(Soft cover) ; Volume 3. Part I*—DM 78, U.S. 

$ 34'75 (approx.); Volume 4, Part II—DM 74, 
U.S. $ 33-00 (approx.). 

la spite of the long history and prior discovery of 
mjycotic diseases, the study of meidical mycology has 
been negleaed. Lack of proper education and training 
of medical professionals, often led tO' the misdiagnosis 
and mistreatment of man|y of the fatal mycotic 
diseases which often mimic other diseases in their 
clinical and pathological expressions. These mycbses 
presently constitute major public health problem in 
nianjy parts of the world. The widespread use or 
many of the broad-spectrum therapeutic agents has led 
to the development of secondary fatal mycOtic 
infections. 

In spite of their importance in public health 
problem, research in' basic and applied aspects of this 
lickl has not received as much attention as in other 
areas in medicine and microbiology. The 21st 
Annual OHOLO Biological Conference was held at 
Ma’alof, Israel, Mordi 28—31, 1976 tO' bring together 
scientists and clinicians to present and discuss 
clinical information anid research findings on host- 
parasite relatioinship of these diseases. The papers 
presented at the conference and the Round Table 
Discussions held at the end of the conference, are 


Part I of the proceedings of the conference deals with 
the detailed reviews on the methodology, pathology and 
immunology of these mycoses. The first two papers 
bring out the medical importance of these diseases and 
the classification of the fungi causing them. The paper 
on the diagnosis of these infections describes the 
recent methods in culture and serology which can aid 
clincians or investigators in diagnosis. Papers on 
experiimental model infection and clinical cases 
describe the histopathology of maniy of these diseases 
like cryptococcosis and candidcsis. Further, the role 
of toxins produced bjy pathogenic fungi is discussed. 
Papers on immune diagnosis of these infections ; pro¬ 
duction, purification and use of fungal antigens and 
vaccines from fungi like Uistoplasma, Coccioides 
immitis provides exhaustive information of the subjea. 
The literature about the antigenic relationships of 
yeasts like Candida and Saccharomyces has been 
presented in great detail. 

The Part II is the compilation of the papers dealing 
with clinical features, pathology, eiiologj/, epidemiology, 
immunolo^ and therapy of specific disease's like 
systemic candidosis, cryptococcosis, histoplasmosis, 
cotcidioiijdomycoses and balstomycosis and diseases like 
xrjycetomas and ocular mycoses in greater detail. An 
up-to-date information on antifungal agents used in 
therapy of mlycoses is covered in the paper "Antifungal 
agents". The current status of chemotherapeutic agents 
for systemic mycoses and therapy of mycoses by anti¬ 
fungal vaccines are discussed in detail. The papers also 
focus the synergistic effect of these antifungal agents 
in vitro anid in vivo. 

Thus, these two volumes nor only provide the latest 
exhaustive information about the systemic mycoses, 
their therapy and host-parasite interactions but also 
prbvide ideas which inspire future work in the field. 

Smt. Vijaya Manohar. 
G. Ramananda Rao. 
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MAKROFOL AS A HIGH EXPOSURE GAMMA RAY DOSIMETER 

S. M. SHAH, A. M. BHAGWAT and S. D. SOMAN 
Health Physics Divisioiiy Bhabha Atomic Research Centre, Trombay, Bombay 400 085 

Abstract 

Dosimetric studies were carried out using Makrofol polycarbonate plastic (195 thick) as 
the radiation sensitive material. It was found that it could be utilized in measuring absorbed doses 
in the range of 10^ to 10”^ rads using optical density measurement method and in the range of lO”^ to 
2-5 X 10® rads using chemical etch rate measurement method. 


Introduction 

T he various fields, where application of Solid 
State Track Detectors (SSTD) have played an 
important role, also include the branch of radiation 
dosimetry. This is because SSTD fulfil the basic 
requirements of a dosimeteri such as low cost, simpli¬ 
city and high degree of reproducibility. 

Day and Stein^ have suggested the use of changes 
in optical density of plastics, due to irradiation (absorbed 
dose) as a means of dosimetry. Such changes in optical 
density have been observed for polycarbonate films^ 
due to gamma irradiation and should serve the purpose 
of dosimetry. 

Bentoi*4 has suggested the possibility of using track 
detecting plastics as high exposure gamma ray detec¬ 
tors based on the dependence of chemical etch rate on 
absorbed dose and has shown that cellulose nitrate 
plastic can be utilized in the range of about 10^ to 10® 
rads. Frank and Benton^ have investigated Lexan 
polycarbonate plastic and have found that this can be 
utilized in measuring absorbed doses in the range 
of about 10’ to 10^ rads. 

In the present work, dosimetric characteristics of 
Makrofol N (195 /xm thick) film have been studied for 
gamma radiation, using both optical density and bulk 
etch rate measurement methods. These methods were 
found to supplement each other and thus enhance 
the range over which dosimeter could be employed. 

Experimental 

The plastic pieces used in the investigation were 
successively washed with detergent, tap water and 
distilled water, dried on filter paper and subsequently 
handled with tweezers. Irradiation of plastic pieces 
to different doses was carried out in a Co®^ gamma 
chamber having a dose rate of 1*2 x 10^ rads pe'' 
hour. 

(A) Radiation Dosimetry by Optical Density Method 

For the measurement of optical densities, Carry 
Recording Spectrophotometer model-14 was used. 
This is capable of measuring optical densities in the 
range of 0*01 to 2 00. 


Makrofol film squares were cut tc a standard size 
of I" X in order to fit conveniently into sample and 
control carriers of the spectrophotometer. 


length in nm 

150 300 350 



Fig. 1. Radiation induced ultraviolet absorption 
in makrofol (195 ftm thick). 


Figure 1 shows the absorption spectrum of an irra¬ 
diated Makrofol piece against an unirradiated piece as 
reference. A clear peak is found to exist at about 
284 nm. This peak optical density value was found to 
increase with absorbed dose. All the subsequent 
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measurements of optical density were carried out at 
the wavelengths, corresponding to the peak region. 
This not only gives the maximum value for a given 
dose but also minimises the effect of errors due to 
wavelength shift or slit-width. The enhanced UV- 
absorption is a direct consequence of the new chemical 
species formed a? a result of energy deposition by the 
incident gamma rays. These species differ from the 
bulk polymer in that they possess electronic configura¬ 
tions that strongly absorb the UV-radiation at that 
wavelength. 

The background optical densities of the plastic 
films (195 fxm thick) to be irradiated were measured 
at wavelengths corresponding to the peak region, te., 
around 284 nm. They were then irradiated to different 
doses in a gamma chamber and their optical 

densities were measured at the same wavelengths. 
The increase in optical density is a measure of the 
induced absorption. The dose range covered was 
from 0-6 X 10^ to 1*08 x 10' rads. 

When the maximum optical density values were 
plotted against the corresponding absorbed doses, a 
linear relationship was found to exist, which can be 
expressed by the equation ^=0T714x whtre 
O.D. of the irradiated piece and x = Absorbed dose 
in Megarads. 

The above equation can be used to find out the 
absorbed doses if the optical densities of the irradiated 
Makrofol films are measured at the peak region. No 
fading in optical density values was noticed even after 
a period of two months. By this method, it is con¬ 
venient to carry out number of dose measurements 
within a short time. 

Ill the present investigation, Makrofol plastic of 
195 fom thickness was used. If it is desired to measure 
smaller radiation doses, measurable optical density 
can be obtained by using thick films. When large 
doses are to be measured, one can employ thinner 
films, e.g., 40 fim thick film can cover the range 
up to about 4-0 x 10'' rads. 

(B) Radiation Dosimetry by Etch Rate Method 

Makrofol film circles of about V dia. were indi¬ 
vidually weighed on a balance capable of reading 
thousandth of a mg. The plastic circles were exposed 
to Co®® gamma rays in a gamma chamber in the dose 
range of 10"^ to 2*5 x 10® rads. At high doses in the 
range studied, the plastic films were found to become 
sticky. Therefore aluminium foils were used as spacers 
between the plastic circles during irradiation. Above 
this dose range, Makrofol plastic was found to become 
brit-tie- and difficult tc handle. Hence the study could 
not be extended to higher doses. 


The plastic circles were weighed, after different 
doses of gamma irradiation but before etching, to check 
whether there was any weight loss because of irradia¬ 
tion. It was observed that at doses of 5-0 x 10'' rads 
and above there were measurable weight losses which 
are assumed to be due to escaping gases. 

Four Makrofol circles were irradiated for each gamma 
dose. In the present investigation etchings were 
carried out at 80° C in 6N NaOH. Eleven circles 
comprising one from each irradiation and one control 
were etched simultaneously in an etching set-up in 
which each circle was held in a small separate compart¬ 
ment formed by interconnecting perspex rings and 
stainless steel wiremesh. The weight losses due to 
etching were measured for etching periods of 1, 2, 3 
and 3*5 hours. From these values, the thickness 
losses from a single surface of films were calculated. 
When the average thickness losses (for four films) 
were plotted against various etching periods of each 
dose, straight lines were obtained. This indicated 
that the etch rate remained constant for various etching 
periods,^/.c., the etch rate did not change with depth 
in the film. 

Similarly when the average thickness losses from a 
single surface for various etching periods were plotted 
against the corresponding absorbed doses on a semi¬ 
log paper, parallel straight lines were obtained. This, 
therefore, indicates that the average thickness loss 
of an irradiated film is an exponential function of the 
absorbed dose. These parallel straight lines (on semi¬ 
log paper) are represented by the general equation 
y = 0 • 00246 x + C, where y — Average thickness 
loss in i^m from a single surface (on log scale), a: — 
Absorbed dose in Megarads (linear scale) and C has 
values of 0-524, 0-808, 0-960 and 1*028 for etching 
periods of 1, 2, 3 and 3-5 hrs respectively. 
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STEREOCHEMISTRY AND SYNTHESIS OF 5-CHLOROAURONE AND ^-CHLOROFLAVONE 


M. K. GURJAR 

Department of Chemistry, Nagpur University, Nagpur 440 010 


Abstract 

A new synthetic route to 5-cbloroaurone and 6-chlorofIavone has been reported. The trans- 
stereostructure of 5-chloroaurone is conclusively established, and consequently this becomes thti 
chemical proof of the Z-configuration of a-(/?-chlorophenoxy) cinnamic acids in the Perkin reaction. 


Minton and Stepheni have synthesised 5-chloro- 
^"‘*2-benzylidenecoumaran-3-one by the condensation 
of 5-chlorocoumaran-3-one and aromatic aldehydes in 
ethanolic hydrochloric acid. Two geometrical isomers 
may result since ^-aryl group in the resulting aurone 
may be either cis or trans to the carbonyl group. 

Philbin etal^ have indicated that the trans isomer 
is normally obtained in these synthetic reactions and 
they prepared the cis isomer by uv irradiation of the 
trans material. The trans structure was substantiated 
by the NMR spectral measurements. The differen¬ 
tiation of the two aurones was done on the basis of 
the chemical shifts of {2\ 6') protons. The chemical 
shift is 8-15 5 for the cis isomer and 7-90(5 for the 
trans. The higher d value of the cis isomer is attri¬ 
buted to the deshielding by the carbonyl group. 
They have further reported that it is not possible to 
differentiate the two isomers on the basis of the 
chemical shift of )5-hydrogen because of the close 
values of their chemical shifts. 

This note reports method for the synthesis of aurones 
and the corresponding flavones. It has been 
reported® that the potassium tert. butoxide catalysed 
condensation of p-chlorophenoxy acetate and /7-chloro- 
benzaldehyde leads to the formation of a- (/J-chloro- 
phenoxy) 4'-chlorocinnamic acid (1) and its ester 
(2). The acid and ester are obtained as a result of 
simultaneous operation of ‘ oxocyclic intermediate ’ 
and ‘aldol pathway’ reaction respectively. The acid 
chloride of a-Cp-chlorophenoxy) 4'-chlorocinnamic 
acid (1) was cyclised in the presence of anhydrous 
aluminium chloride in carbon disulphide to form 
5-chloro-2-(/7-chloro benzylidene) coumaran-3-one (3), 
m.p. 175° (yield 75%). Direct cyclisation of the acid 
with polyphosphoric acid was tried and it was observed 
that the same aurone was obtained but the yield was 
lower (37%). 

Using the method of earlier workersh 5-chloro- 
coumaran-3-one was prepared by the cyclisation of 
i?-chlorophenoxyacetyl chloride and dry alun inium 
chloride, this on treatment with ^-chlorobenzaldehyde 
in ethanolic hydrochloric acid gave 5-chloro-2- 
(p-chlorobenzylidene) coumaran-3-one, m.p. 175°. The 
melting point and uv spectra of the aurones obtained 
by the two methods were identical. Further, the 
chemical shift of (2', 6') protons is exhibited at 
1*92 d identical with the one reported for trans isomer2. 


ArO COOR 

\ / 

c 

ArOCHzCOOR + ArCHO -- 

• C 


\) 

2) R-' C2H5 



The formation of trans aurone can only arise if. the 
starting acid has Z-configuration with two phenyl- 
groups cis. FJammang etal.^ have supported the Z- 
configuration for the a“(p-chlorophenoxy)-cinnamic 
acid on the basis of analogy of the Perkin-Oglialoro 
reaction and the uv spectral studies of the products. 
Since the same acid was obtained in the aldol-oxycyclic 
reaction, the Z-stereochemistry was assigned. 

The data and uv relationship estabished. above 
mutually prove the trans configuration of aurone as 
well as the stereochemistry, of aldol/oxocyclic reaction 
of p-chlorophenoxy acetate and /?-chlorobenzaldehyde. 

The 5-chloro-2-arylidenecoumaran-3-one was conver¬ 
ted into the corresponding 6-chloroflavone (4) by the 
treatment of ethanolic potassium cyanide?. 

Thus this constituted a new synthetic route to 
aurones and flavones by using oxocyclic intermediate 
reactions. This method is superior to the one 
reported earlier as the products are obtained in high 
yields. 

Experimental 

1. a-(p-Chlorophenoxy) A'-chlorocinnantyl chloride 
a-(jP-Chlorophenoxy) 4'-chlorocinnamic acid (15 g) 
and thionyl chloride (30 ml) were refluxed for 2 hours. 
Thionyl chloride was removed under suction and the 
last traces were removed under vacuum. The crude 
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acid chloride was used without further purifica¬ 
tion. 

2. 5-Chloro-2-{p-chlorobenylidine) coumarcnone (3) 

{a) AlCl}, cyclisation : The acid chloride (from 
previous experiment) was dissolved in dry carbon 
disulphide (150 ml). Anhydrous aluminium chloride 
(20 g) was added to the reaction mixture in one lot. 
After the evolution of hydrogen chloride gas subsides^ 
the reaction mixture was refluxed for one hour. It 
was cooled and aluminium complex was decomposed 
with ice-cold water, and 25 ml of hydrochloric acid, 
and carbon disulphide was distilled off. The crude 
residue was taken up in benzene and repeatedly washed 
with sodium carbonate solution and then with water. 

The benzene layer was distilled off and the product, 
5-chloro (p-chlorobenzylidene) coumaran-3-one (10-2 g) 
was crystallised from ethanol, m.p. 175°; uv: 

228, 258, 328 nm, log 6 4-14, 4-13, 4-29; ir : 1720 
cm~i, nmr (CDCI 3 ): 5 6-80 (IH, s, olefinic proton), 
7-26--8-0 (7H, m, aromatic protons), Found: C, 
61-74; H, 2-40; Calc, for C, 61-84; H, 

2-76%. 

(b) PPA cyclisation : a-(p-Chlorophenoxy) 4'- 
chlorocinnamic acid (5 g) was added to pblyphos- 
phoric acid (from 30 g of phosphorus pentoxide and 
15 ml of orthophosphoric acid, sp. gr. 1-75) and heated 
on oil bath at 140° for about 40 minutes, crushed ice 
(100 g) and water (100 ml) were introduced and 
extracted with ether. The ethereal phase on solvent 
removal gave 5 -chloro- 2 -(/ 7 -chlorobenzylidenc) cou- 
maran-3-one, m.p. 175°, , 

3. 5-Chloro-2-(p-chlorobenzylidene) coumaron-2-cne 
{authentic specimen) 

/ 7 -Chlorophencxyacetic acid (25 g) and thiony] chloride 
(40 ml) were refluxed for 2 hours. Thionyl chloride 
was removed under reduced pressure to give p-chloro- 
pheno.xyacetyl chloride (25 g). 

This was dissolved in carbon disulphide (200 ml) 
and anhydrous aluminium chloride (25 g) was added 
in one lot. The reaction mixture was refluxed for one 
hour. It was cooled and the complex was decomposed 
with ice-cold water, 40 ml of cone, hydrochloric acid 
was added and carbon disulphide was distilled off. 


The product, 5-chlorocoumaran-3-one, was isolated 
by steam distillation. The coumaranone was extracted 
with benzene instead of filtering it. On solvent 
removal it gave 5-chlcrocoumaran“3-03ie (2 g), m.p. 
113°, lit.i m.p. 113°. 

The 5-chlorocoumaran-3-one (2 g) and ; 5 -chlorO' 
benzaldehyde (1 • 2 g) were refluxed in the presence of 
ethanol (7 ml) on water bath. Hydrochloric acid 
(1 ml) was introduced in the reaction mixture and 
further refluxed for 30 minutes. The reaction mixture 
was cooled and 5 -chloro- 2 -(/ 7 -chlorobenzylidene) 
coumaran-3-one (3 g) was filtered, recrystallised from 
ethanol, m.p. 175°. The mixed m.p, with the above 
product was undepressed and uv spectra was siipcr- 
imposable. 

4. 6 , 4'-DicJiloroJiavone (4) 

5 -ChlQro- 2 -(; 7 -chlorobenzylidene) coumaran-3-orc 
(2 g) was refluxed in the presence of potassium cyanide 
( 0-6 g) and ethanol (20 ml) for about 5 hours on water 
bath. The reaction mixture was cooled, diluted and 
acidified with hydrochloric acid. The 6 , 4"-dichloro- 
flavone (l-4g) was crystallised from ethanol, m.p. 
215°, uv 317 nm, log 6 4-25, 3-83; ir: 1670 

cm“h 
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PRENYLATION OF HYDROXYBENZOPHENONES USING ACID (BF,) AND BASE (AgsO) CATALYSTS 

ANIL K. MATHUR* 

Chemistry Department, University of Delhi, Delhi 110 007 
Abstract 

Using 2-methylbut-3-ene-2-oI and BFs-etherate as catalyst, 2, 4-dihydroxybenzcphenone gives 
the 3-C-prenyl and 3, 5-di-C-prenylated compounds. With 2, 4, 4'-trihydroxybenzophenone, the 
products are (i) 4, 4'-di-0-preny] ether, (ii) a cyclised prenylated product involving condensation of 
two prenyl groups together and a minor, (iii) 5-C-prenylated product obtained in the form of its 2, 2- 
dimethylchroman. With Ag20 as catalyst and using prenyl bromide, 4-hydroxybenzophenone give? 
its 3-C-prenylated product, which was not the case in K 2 C 03 -acetone medium. 


IN earlier communications^ >2^ prenylations of 
^ hydroxybenzophenones under weak and slrong 
alkaline conditions have been reviewed at some length. 
The study also related to the effect of the side phenyl 
group in such reactions and on the strength of the 
chelation due to ortho and para hydroxyls respectively. 
The present work is the further extension of prenyla- 
tion of hydroxybenzophenones, using acidic and basic 
catalysts. 

As mentioned earlieri, phenolic benzephenones are 
acyclic analogues of the appropriate xanthones. 
Hence, it was thought worthwhile to use BFa-etherate 
in the prenylation of 2, 4-d.ihydroxy and 2, 4, 4'-tri- 
hydroxybenzophenones, both having the resorcinol 
system. 

2, 4-Dibydroxybenzophenone was treated with 2- 
iiiethylbut-3-ene-2-ol in dioxane medium in the pre¬ 
sence of BFs-etherate. The reaction product after 
chromatographic separation gave two compounds, 
identified as 2, 4-dihydroxy-3-C-prenyl-(I, mp 120', 
lit.i mp 120-2U) and 2, 4-dihydroxy-3, 5-di-C-prenyl- 
(11, mp 74-75") benzophenones. The latter substance 
was a new compound and its structure was established 
from analytical and spectral data. 

Another reaction has been carried out with 2, 4, 4'- 
trihydroxybenzophenone using 2-methylbut-3-ene-2-ol 
and BFa-etherate. From the alkaline and neutral 
fractions of the reaction product, three substances 
have been isolated. The alkaline fraction after acidi¬ 
fication afforded 6-(4'-hydroxybenzoyl) 7-hydroxy-2, 
2-dimethylchroman (Ill). The neutral ethereal frac¬ 
tion showed on TLC, spots for two compounds. 
Their separation was effected or a silica gel column 
and eluting with light petrol-benzene. The fast moving 
fraction provided 2 -hydroxy- 4 , 4 '-diprenyloxybenzo- 
phenone (IV, mp 73-74", lit.i nip 73"). The latter 
benzene eluates gave a substance (A), mp 82°, whose 
analytical data indicated the presence of two prenyl 
units in the benzophenone. From the NMR spectra, 
the presence of any of them being prenyloxy groups 
was ruled out. Further, a signal at <5 6-4 (d, J = 6 Hz) 


* Present Address : Chemistry Department, Ramjas 
College, Delhi 110 007. 


indicated that there was an ortho coupled aromatic 
proton next to an alkoxy group. There was also a 
chelated -OH group signal. Of all the possibilities, 
the aliphatic protons of the two prenyl groups could 
best be accounted for by formulating the compound 
(A) as V. Traces of (A) were also found to be present 
in the NaaCOa extract. The dimethyl ether of V was 
an oil, but its NMR spectrum also supported the 
formulation of the diprenylated product as VI. 


Pr 



Considering the enhanced nuclecphilic reactivity 
of the 3- and/or 5-positions of 4-hydroxy benzo¬ 
phenone (as compared to 4-hydroxyacetophenone), a 
prenylation reaction has also been done using Ag 20 
as catalyst. The reaction was done with equimolar 
quantities of the benzophenone and the prenyl bro¬ 
mide in dioxane-Ag20. The reaction product after 
chromatographic purification was identified as 4- 
hydroxy-3-C-prenylbenzophenone, mp 76-77° (lit.i mp 
IT) 

Following up the study with prenylation, the general 
features of the prenylation of two hydroxy benzo¬ 
phenones using BFs-etherate, have been found to be 
the same as those reported for acetophenones^. But 
whereas in the case of y?-resacetophenone, the yield 
of C-3 mono and C-3, 5-diprenyiated products was 
small, in the case of 2, 4-dihydroxybenzophenone, the 
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yield of C -3 and C-3, 5-prenylated products are 
fairly good. In the case of 2, 4, 4 '-compound, no 
C~3 or C-3, 5 -prenylated products were obtained but 
C-prenylation of a different type ai mentioned in the 
case of /?-resacetophenone5 seems to have taken place. 
There was some indication of a little 5 -C-prenylation 
also, in the form of the chroman (Ill). The experi¬ 
ment with 4 -hydroxybenzophenone shows Ag 20 to 
be more effective than acetone-K 2 C 03 for mild condi¬ 
tions of prenylation. Apart from AgaO being a basic 
oxide, influence of silver ions generated during the 
reaction may be one of the other reasons for its 
efficacy. 

Experimental 

2, ^’•Dihydroxy-3-’C-prenyl- and 2, 4'diItydroxy-3, 5 

di-C-prenylbenzophenones (I and 11) : 

2, 4-Dihydroxybenzophenone (2g) was dissolved in 
dry dioxane (50 ml). To this solution was added 
BF 3 -etherate (0-5 ml), 2-methylbut-3-ene-2-ol (l-3g) 
and the mixture stirred at 60-70° for 2 hr. The solu¬ 
tion was cooled, extracted with ether and the ehtereal 
solution washed with water, whereby the dark colour 
of the solution got discharged. The ethereal solu¬ 
tion was dried (Na 2 S 04 ) and then the ether distilled 
off. The residue was subjected to column chromato¬ 
graphy and elutions done successively with light petrol, 
light petrol-benzene and finally with pure benzene. 
The identity of the fast moving compound as 2, 4- 
dihydroxy-3-C-prenylbenzophenone (I, 70 mg) obtained 
from fraction (i) was established by comparison (mmp 
120 - 21 ° and IR) with the authentic sample obtained 
earlier^, in NaOMe-MeOH medium. Fraction (ii) 
obtained from the latter benzene eluates gave 2, 4- 
dihydroxy-3,5-di-C-prenylbenzophenone. After crys¬ 
tallisation from benzene-light petrel, it came out 
as yellow needles (II, 100 mg) mp 74-75°. Found ; 
(C, 78-4, H, 7*4; C 23 H 2 CO 3 requires C, 78*3, H, 
7*4%); IR (KBr): 3300 (-OH), 2900 (-CH 3 ), 1650 
(>C=0) cm-i; UV (MeOH); 355, 295, 265 nm. 
NMR (CDCh)d: 1'8 [m, 12H, 2 C(CH 3 ) 2 L 3*3 
and 3*5 [2d, 4H, two Ar, CH 2 - each having J == 9Hz], 
5*3 F, 2H, two vinylic protons (-CH=) 2 ], 7*1 [s, H, 
6 -H), 7-2-7 *5 [m, five H of the side phenyl ring] 
In the offset, presence of a chelated hydroxyl group 
was shown. 

Reaction of 2, 4, A'-tnhydwxybenzophenone with 2- 

methylbut’-3-ene-2-ol : 

To a stirred solution of 2, 4, 4'-trihydroxybenzo- 
phenone (2 g) -in dry dioxane (50 ml) was gradually 
added BFa-etherate (0*5 ml) and 2-methylbut-3-ene-2- 
ol (l-5g). The whole solution was stirred for 3 hr 
at 50-60°. The solution was then cooled, extracted 
with ether and the ethereal solution given washings 
with water. It was then extracted with 5% aq. Na 2 C 03 . 
Acidification of this extract with dil. HCl provided a 
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solid which showed spots for two compounds on 
TLC (benzene). The faster moving compound on 
TLC was obtained by column chromatography (silica 
gel and benzene-5 % ethyl acetate elutions). It came out 
as an oily mass, but gave a sharp single spot on TLC. 
IR (film): 3400 (-OH), 2900 (-CH 3 ), 1640 (>C=0) 
cm-i; UV (MeOH): 300, 330 nm.; NMR (CDCI 3 ) 
1-45 [s, 6 H, C(CH 3 ) 2 ], 1-85 and 2*87 [2t, 4H 
of the chroman ring], 6*7 [s, H, 8 -H], 7-2-7*9 [m, 
5H, 5-H and four H of the side phenyl ring]. Presence 
of a chelated hydroxy] was shown in the offset. 

The residue from the ethereal fraction remaining 
after Na 2 C 03 extraction was subjected to column 
chromatography (silica gel and successive elutions with 
light petrol and benzene). Practically nothing came 
from the light petroleum ether eluates. From 
the benzene eluates could be isolated a small amount 
(20- mg) of 2-hydroxy-4, 4'-diprenyloxybenzophenone, 
whose identity was established by comparison with 
the authentic sample^ (mmp and co-IR). The latter 
benzene eluates gave the chroman (V) as an oil, which 
solidified after keeping in the vacuum desiccator for 
several days, mp 82-83° (light yellow needles from 
benzene-light petroleum ether), yield 200 mg. Found: 
(C, 74 • 9, H, 6 • 6 ; C 23 H 20 O 4 requires C, 75 • 4, H, 7 * 1 %) ; 
IR (KBr): 3350 (-OH), 2900 (-CH 3 ), 1660 (>C-0) 
cm-i. UV (MeOH): 294, 320 (inflection) nm.; NMR 
(CDCh)d: 1-3 [d, 6 H, C(CH 3 ) 2 ; of the chroman ring], 
1*7 and 1*9 [2s, 6 H, C (CH 3)2 allylic methyls], 1-8- 
2*9 [m, aliphatic five H], 5*3 [t, H, -CH = ], 6*4 [ortho 
coupled aromatic proton at C- 8 , J == 6 Hz], 7 *0-7 -6 
[m, 5H, 7-H and four H of the side phenyl ring], 
Methylation of the chroman (V) with excess of dimethyl 
sulphate in refluxing acetone-K 2 C 03 for 4 hr gave 
di-O-methyl ether as oil. Its NMR spectrum had 
signals for two methoxyl groups at 5 3-5, The rest 
of the signals were same as in the parent compound. 

A-Hydroxy-3-C-prenylbenzophenone : 

4-Hydroxybenzophenone (1 g), prenyl bromide (2 ml), 
dioxane (25 ml) and silver oxide (0*5g) were stirred 
at room temperature for 2 hr. The solution was then 
filtered and the filtrate taken in ether. The ethereal 
solution was washed with water, dried (Na 2 S 04 ) and 
then the ether distilled off. The residue was purified 
over a silica gel column (benzene elution). The fast 
moving fraction yielded 4-hydroxy-3-C-prenylbenzo- 
phenone (mp. 76°, lit.i mp 76-77°), yield 175 mg. 
The latter benzene eluates gave only the starting 
material. 


1. Mathur, A. K., Mathur, K. B. L. and Seshadri, 

T. R., Indian J, Chem., 1977, 15B, 54. 

2. —, Ibid., 1977, 15B, 1065. 

3. Bajwa, B. S,, Lai, P. and Seshadri, T. R., Tetra¬ 

hedron Lett., 1972, 32, 3371-74 and the earlier 
references cited there^ 
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SYNTHESIS OF 7-HYDROXY-6, 2', 4 , S'-TETRAINIETHOXYISOFLAVONE 

D. K. BHARDWAJ, H. N. JHA, S. K. SANDUJA, R. SINGH and S. B. SAXENA 
Department of Chemistry, University of Delhi, Delhi 110 007 

Abstract 

Synthesis of 7-hydroxy-6, T, 4', 5'-tetramethoxyisoflavone (I) isolated from Prerodon appari- 
coi has been carried om using the epoxide (IV) of the chalkone (III). 


AN isoflavonei isolated from Pterodon appciricoi 
^ was considered to be 7-hydroxy-6, 2', 5'-tetra- 
methoxyisoflavone (I) which was later synthesised by 
Krishnamurti et aU^. This communication reports 
the synthesis of the isoflavone (I) and its 7-n'iethyI 
ether (II) by method that is more convenient than 
the earlier method^ and is based on the biogenetic 
considerations®'® which suggest chalkones to be the 
precursors for such compounds. For this purpose 
4''-dibenzyloxy-2, 4, 5, 5'-tetramethoxychaIkone 
(III) obtained by the condensation of 2, 4, 5-trimethoxy- 
benzaldehyde"^ with 2, 4-dibenzyIoxy-5-niethoxy-aceto- 
phenone,® was used as the starting compound. 
The chalkone (III), when treated with alkaline hydrogen 
peroxide, gave its epoxide (IV) which on treatment 
with boron trifluoride-etherate underwent rearrange¬ 
ment as reported®“i3 earlier in the similar cases, to 
yield the corresponding a-formyldesoxybenzoin which, 
when directly treated with hydrochloric acid in acetic 
acid, gave the required isoflavone (I) that was methylated 
to obtain its 7-methyl ether (II). The synthetic iso- 
flavones (I and II) agreed with the natural sample 
of the compound and its methyl ether. 



Experimental 

T, A'-Dibenzyloxy-2, 4, 5, 5'-tetramethoxychalkone (JU ): 

A solution of 2, 4-dibenzyloxy-5-methoxyaceto- 
phenone® (2*0g) and 2, 4, 5 -trimethoxybenzaldehyde'^ 
(1*.0 g) in alcohol (30 ml) was treated with potassium 
hydroxide (1 * 5 g in 1 • 5 ml of water) and the resulting 
reaction mixture was left at room temperature for 
48 hrs. On acidification with hydrochloric acid it 
gave a yellow solid that was filtered and washed. It 
crystallised from ethanol to give the chalkone (III) 
as yellow needles (1-5 g), m.p. 146-47° (Found: C, 
72-9; H, 5-5. C33H320y required C, 73-3; H, 5-9%), 


It did not give any colouration with alcoholic ferric 
chloride. 

2', A'-Dibenzyloxy-2, 4, 5, S'-tetramethoxychalkone 

epoxide {IV) : 

A solution of the chalkone (111) (1-0 g) in a mixture 
of acetone (60 ml) and methanol (10 ml) was treated 
with aqueous sodium hydroxide (2 ml, 8 %) and then 
hydrogen peroxide (2 mb 30%) was added. The result¬ 
ing reaction mixture was left overnight at room t( mpe- 
rature. On dilution with water (100 ml), the epoxide 
(IV) separated out as light yellow coloured solid that 
was filtered, washed with water and then dri( d. It 
crystallised from chloroform-petroleum tther as 
light yellow needles (0-8g), m.p. 120-21° (Found: 
C, 7M; H, 5-6. required C, 71-2; 

H, 5-8%). 

1-Hydroxy-6, 2', 4', S'-tetramethoxyisoflavone (/) : 

A solution of the epoxide (IV) (0*5 g) in dry benzene 
(30 ml) was treated with boron trifluoride-etherate 
(1-0 ml) and then stirred for 1 hr. The reaction mix¬ 
ture was extracted with ether and ethereal layer was 
washed wi^h water. Removal of the solvent from the 
extract yielded a residue that was dissolved in glacial 
acetic acid (100 ml) and then treated with concenta- 
trated hydrochloric acid (3 ml). The resulting solu¬ 
tion was heated on a boiling water-bath for 2 hrs., 
cooled and then diluted with water (180 ml). This 
was extracted with ether and then ethyl acetate. Re¬ 
moval of the solvents from the combined extracts 
gave a residue which was treated with aqueous sodium 
carbonate (10%). The sodium carbonate soluble 
fraction on acidification with hydrochloric acid yielded 
the required isoflavone (I) that was extracted with 
ethyl acetate. The isoflavone (I) thus obtained was 
purified by preparative TLC and then crystallised from 
ethyl acetate as colourless needles (50 mg), m.p. 202-4° 
(Found: C, 63-22; H, 5-00. QgHigO^ required C, 
63-68; H, 5-06%). U.V. (CH 3 OH) 255, 305, 325 nm. 
No characteristic shift with NaOAc. 

6 , 7, 2', 4b S'-Pentamethoxyisoflavone (//) : 

A solution of the isoflavone (I) (30 mg) in a mixture 
of dry ether (15 ml) and dry chloroform (5 ml) wa;: 
treated with an ethereal solution of diazomethanc and 
then left in the ice-chest for 24 hrs. Removal of the 
solvent gave a residue that crystallised from ethyl 
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acetate-petroJeum ether as colourless crystalline 
solid, m.p. 172-73° (Found: Q 64-32; H, 5-12. 
CsoHsoOr required C, 64 • 5; H, 5 • 4%). U.V. (CH 3 OH) 
255, 305 nm. N.M.R. CDCI 3 , TMS as internal 
standard): 3*76-3-90 (15H, 5 x-OCH 3 ), 6*58 (IH, 
s, C 3 -H), 6*81 (IH, s, 6-87 (IH, s, Cg-H), 

7-59 (1.H, s, C 5 -H), 7-81 (IH, s, C 2 -H). 

Acknowledgement 

The authcrs are thankful to the UGC, New Delhi» 
for financial assistance. 

1 . Galina, E. and Gottlieb, O. R., Phytochem., 

1974, 13, 2593. 

2. Krishnamurty, M. and Seshagid, S. N., Indian 

J. Chem., 1976, I4B, 951. 

3. Grisebach, H. and Patschke, L., Ber. dt. Chein. 

Ges„ 1960, 93, 2326. 

4. —, Chemistry of Natural Phenolic Compounds, 

Pergamon Press, London (Ed. Ollis, W. D.), 

1961, p. 59. 


5. Pelter, A., Bradschaw, J. and Warren, R. F.j 

Phytochem,, 1971, 10, 835. 

6 . Hahlbrock, K. and Grisebach, H., The Flavo- 

iioids. Chapman and Hall, London (Eds. 
Harborne, J. B., Mabry, T. J. and Mabry, H.), 
1975, p. 866 . 

7. Govindachari, T. R., Nagarajan, K. and Partha- 

sarthy, P. C., J. Chem. Soc., 1957, 548. 

8 . Jain, A. C., Rohtagi, V. K. and Seshadii, T. R., 

Indian J. Chem., 1973, 11, 98. 

9. Grover, S. K., Jain, A. C. and Seshadri, T. R., 

Ibid., 1963, 1, 517. 

10. Bhrara, S. C., Jain, A. C. and Seshadri, T. R., 
Tetrahedron, 1964, 20, 1141. 
n. —, — and —, Ibid., 1965, 21 , 963. 

12. Jain, A. C., Sarpal, P. D. and Seshadri, T. R., 

Indian J. Chem., 1965, 3, 369. 

13. House, H. O., J. Am. Chem. Soc., 1956, 78, 

2298. 


IMMUNOCYTOCHEMICAL TECHNIQUES FOR LOCALIZATION OF C 3 COMPONENT OF 

THE COMPLEMENT 

P, D. GUPTA,* L. M. SRIVASTAVA and NALTNl SRIVASTAVA 
Department of Biochemistry, All India Institute of Medical Sciences, New Delhi 110 016, India 


C 3 COMPONENT of the complement is synthesized 
and secreted in the blood by visceral organs such 
as liver, spleen, etc,b 2 . C 3 levels are measured in the 
blood serum mainly by immunoprecipitation methods^. 
However, no method is available for localization of 
this component at the site of synthesis in the cells. 
Nevertheless, C 3 component has been shown by ferri¬ 
tin labelling on the erythrocyte membrane involving 
the formation of immune complexes"*-. In this com¬ 
munication we describe methods for the localization 
of C 3 component in the tissues using monospecific 
anti-C 3 sera raised in rabbits. 

Cross reactivity of sera from different animals to 
anti-human C 3 was checked by Ouchterlony technique. 
The central well was loaded with anti-human C 3 
serum (anti Clfi A globulin; Behring Werke, West 
Germany). The peripheral wells were loaded with sera 
obtained from monkey, rat, cat, dog, rabbit and 
human. The plates were incubated in a moist 
chamber at room temperature and were observed for 
the precipitin lines after 24 hrs and 48 hrs. 


* All the correspondence to be addressed to: Dr. 
P. D. Gupta, Department of Biochemistry, All India 
I nstitute of Medical Sciences, New Dejhi 016, India. 


Among others only monkey serum was used at 
different dilutions (neat, 1:2, 1:4, 1: 8 ) to check cross 
reactivity with anti-human C 3 by Ouchterlony tech¬ 
nique as described above. 

For immunofluorescence studies fresh frozen seel ions 
of monkey liver were incubated with fluorescein tagged 
rabbit anti-human C 3 (dilutions 1:5 and 1 : 10 ) for 30 
min. at 37° C and then washed thoroughly in PBS. 
For control, other tissue such as pituitary was processed 
exactly as liver sections. Preparations were studied 
under Carl Zeiss universal microscope with 200 lamp 
and excitation filters of KP 500 and a barrier filter 
of 55. 

Fresh frozen sections of monkey liver were incubated 
in anti-Cs component of human, raised in rabbits, 
for half an hour to an hour at 37° C for sandwich 
technique using peroxidase as probe. After thorough 
washing in phosphate buffer saline (PBS) the sections 
were treated with sheep anti-rabbit immunoglobulin 
tagged with peroxidase (IgG-HRP) for 1/2 hr at 
37° C. Sections were washed three times in excess 
of PBS. Peroxidase was localized by incubating the 
sections with 2 mg/10 ml diaminobenzidine (DAB) 
in 0*05 M Tris-HCl buffer pH 7*5 containing a drop 
of H 2 O 2 for 10 min in dark at room temperature®*® 
and slides were tlien washed in tris buffer, dehydrated 
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in ethanol, and cleared in xylene. Preparations were 
examined under optical microscope. Parallel con¬ 
trols were run by incubating sections in normal 
rabbit serum instead of anti-human C 3 serum raised 
in rabbits. 



Pig. 1. Ouchterlony plate with human anti-Cs 
scrum (1:1) in the central well (5 /a 1). Peripheral 
wells contain 5 jctl of sera from monkey (1), rabbit 
(2), rat (3). human (4), cat (5) and dog ( 6 ), all at 
1:1 dilution. Precipitin lines are obtained with 
human and monkey sera only. 

Figure 1 shows that there was a cross reactivity 
between the anti-human C 3 scrum and monkey sera 
but no precipitin line was formed with the sera of rat, 
cat and dog. Moreover, monkey serum gives preci¬ 
pitin lines with various dilutions tested (Fig. 2). 



Fig. 2. Precipitin lines are formed with .monkey 
serum at dilutions 1:8 (1), 1:4 (2), 1:2 (3), 1:1(4) 
and normal human serum ‘1:2 (5) and 1:1 ( 6 ). 
Central well contains human anthCa serum (1:1). 


Monkey liver slices incubated with rabbit anti¬ 
human complement factor C 3 conjugated with fluores¬ 
cein isothiocyanate showed a moderate fluorescence 
all over the surface of the hepatocytes. No fluorescence 
was observed in the Kupffer cell region as well as the 
region of the blood vessels. No fluorescence was 
observed in section of control tissues treated in the 
similar manner as liver sections. This indicates that 
there is no binding of anti-human C 3 in these cells. 
However, by fluorescence technique it was not 
possible to pinpoint the binding sites of anti-Cs in 
liver cells. 

With immunoperoxidase technique the binding sites 
of anti-C 3 were localized in liver as brown colour 
deposits. Such deposits were located on the boun¬ 
daries as well as in the cytoplasm of hepatocytes. 
Nuclei were completely devoid of brown coloration. 
However, in blood vessels red blood cells showed 
a positive reaction due to their reactivity with DAB 
but cells of capillaiics and blood plasma did not show 
any such coloration (Fig. 3). Sections which were 
incubated in normal rabbit serum in place of anti- 
Cs serum did not show any reaction except on red 
blood cells. 



Fig. 3, Frozen section of monkey liver showing 
the reaction sites (arrows) of C 3 by immunoperoxidase 
method. 

Reacting sites for anti-Ca were localized in monkey 
Cells by fluorescence and peroxidase techniques. 
Both techniques are very specific and give more or 
less similar results. Fluorescence technique is fast 
but has its own limitations while peroxidase technique 
is comparatively long but gives greater resolution.- 
However, both techniques can be used for locali-- 
zation of C 3 component of the complement in normal 
and diseased tissues. 

The localization of C 3 component at the synthetic 
sites can be used profitably to assess its status ini 
pathological tissues affected by either defective 
synthesis or immune complex formation 
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Fig. 4. Monkey liver section incubated in normal 
rabbit serum (control) is devoid of reaction. 


Acknowledgements 

One of us (N. S.) is thankful to the Council of 
Scientific and Industrial Research, New Delhi, for 
the award of a fellowship. We are grateful to 
Prof. G. P. Talwar for encouragement and support. 


1 . Lai A Fat, R. F. M. and Van Furth, R., Immu¬ 

nology, 1975, 28 , 359. 

2. McClelland, D. B. L. and Van Furth, R., Ibid,, 

1976, 31, 855. 

3. Mancini, G., Carbonara A. D. and Hereinans, 

J. F., Immunochein , 1965, 2 , 235. 

4. Mardiney, M. R. Jr., Muller Eberhard and Feld¬ 

man, J. D., Am. J. Path.,, 1968, 53, 253. 

5. Avrameas, S., Immunochem., 1969, 6 , 43, 

6 . Pandian, M. R., Gupta, P. D., Talwar, G. P. and 

Avrameas, S., Acta Endocrinol., 1975, 78, 781. 


EFFECT OF MALATHION ON THE EXCRETORY PATTERN OF THE SNAIL, 

PILA GLOBOSA (SWAINSON) 

S. SIVATAH AND K. V. RAMAN A RAO'>' 

Department of Zoology, Sri Venkciteswara University, Tirupati 517 502 (A.P.) 

Abstract 

Data on the nitrogenous excretory products in selected tissues of 5 ppm malathion exposed 
snails shows a remarkable increase of ammonia. The per cent change of urea content in hepalo- 
pancreas of malathion exposed snail is quite significant. Total protein content decreases in all 
tissues. The changes in excretory products in the tissues of malathion exposed snails is discussed in 
relation to transdeaminaiion and possible detoxification of ammonia by conversion to urea and uric 


acid. 

Introduction 

HE effect of pesticide on excretory pattern in 
animals has not been investigated so far. Since 
excretion plays a significant role in the physiology of 
organism towards maintaining homeostasis, a study 
of this type is felt worthwhile attempting. Hence, 
the widely used organophosphate pesticide-malathion 
was chosen to evaluate its influence on the excretory 
pattern of fresh water snail, Pila globosa, a non target 
species and also an inhabitant of the fresh water and 
crop field ecosystems. 

Materials and Methods 

The snails, Pila globosa were collected from the 
ponds, present around Tirupati. They were acclima¬ 
tised to laboratory conditions for a week before experi¬ 
mentation. They were fed ad libitum with Hydrilla. 
The technical grade malathion (95% liquid formula¬ 
tion) was obtained from Bharath Pulversing Mills 


* All communications may be addressed to: 
Dr. K. V. Ramana Rao, M.Sc., Ph.D., Dip. in 
German, Lecturer, Department of Zoology, Sri 
Venkateswara University, Tirupati 517 502 (A.P.). 


Ltd., Bombay. LC 50 and sublethal range was worked 
out as per the method adopted by Kabeer et al.^. 

At a time a batch of 6 snails weighing 20 i 2-5 g 
was exposed to 4 1 of water containing 5 ppm -mala¬ 
thion for 48 h. Equal number of animals kept in tap 
water for the same interval served as controls. After 
exposure, three tissues, viz., foot, mantle and hepato- 
pancreas were isolated and homogenates were prepared 
in ice cold distilled water for the estimation of ammonia, 
uric acid, proteins and in 15% perchloric acid for 
urea. 

Ammonia content was estimated by the method of 
Bergmeyer^ and urea by the method of Natelson-\ 
The uric acid was estimated by the method of Brown*^. 
The total proteins were estimated by the method of 
Lowry et al.^. The statistical analysis was done accord¬ 
ing to standard statistical procedures®. 

Results and Discussion 

The data presented-in Table I show an increase in 
the excretory products in all the tissues of malathion 
exposed snails, the increase being in the order ammonia 
> urea > uric acid. The per cent increase of ammonia 
in all the tissues and that of urea in hepatopancreas 
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Table I 


Effect of malathion on the excretory products and proteins in the tissues of the snail, Pila globosa 


Ammonia" Urea^' Uric Acid" Total protein"^ 

content 



Normal 

Malathion. 

exposed 

Normal 

Malathion 

exposed 

Normal 

Malathion 

exposed 

Normal 

Malathion 

exposed 

Hepatopancreas 

58*7 

73‘0 

21-3 

28-1 

1-38 

1-5 

98-9 

91-8 


i 4-4 

i 5*3 

± 3-0 

± 3-1 

±0-3 

+.0*4 

± 3-6 

± 3-2 


PC = 

+24-40 

PC- 

+31-79 

PC = 

+14-23 

PC- 

-7-5 


P< 

0-001 

P< 

0-05 


NS 

P< 

0-02 

Mantle 

55-8 

70-0 

23-5 

29-5 

0-87 

0-97 

81-8 

75-4 


i 3*6 

± 5-0 

± 3-4 

± 3-8 

±0-21 

±0-34 

± 2-9 

± 2-3 


PC - 

+25-6 

PC - 

+25-64 

PC- 

= +11-49 

PC - - 

-7-85 


P< 

0-01 


NS 


NS 

P< 0 05 

Foot 

29-6 

39-1 

6-6 

8-7 

0-83 

0-85 

84-2 

77-3 . 


± 3-2 

± 4-6 

± 1-8 

± 2-2 

±0-2 

±0-28 

± 3-2 

± 2-5 


PC - 

+ 32-21 

PC- 

+ 19-33 

PC 

- ±2-29 

PC = 

-8-20 


P< 

: 0-05 


NS 


NS 

P< < 

3-05 


a ~ II moles of ammonia/gm wet wt. of tissue. 
h ^ fjL moles of urea/gm wet wt. of tissue, 
c ~ mg of uric acid/gm wet wt. of tissue. 
d = mg of total protein/gm wet wt. of tissue. 


NS — Statistically not significant. 

PC — Percentage change. 

P ” ‘ t ’ test values significant at 5% level. 
± — Indicates standard deviation. 


were found to be significant. Th, total protein content 
decreased, in all the tissues of malathion exposed snail. 

Earlier report on the same species^ showed a decrease 
in free amino acid levels with associated increase in 
aminotransferase activity. The decrease in the total 
protein content (Table I) along with stepped up amino¬ 
transferase activity might result in an increase in 
ammonia level in all the tissues of malathion expo^'ed 
snail. The older of increase of ammonia, being, 
hepatopancreas > mantle > foot suggests l' similar 
pattern noticed during aestivadon^ 

The increase in urea content in the tissues, more 
so in hepatopancreas suggests, that some quantity 
of ammonia is converted to urea. The occurrence of 
arginase in Pila glohosa has long been reported*’. Hence 
it is likely that the excess production of ammonia 
should have been due to the reduction of the ammonia 
toxicity by conversion into less toxic urea, and to tracer 
quantities of innocuous uric acid as observed in the 
present study. The presence of insignificant quantities 
of urea'and uric acid in other tissues suggests mobilisa¬ 
tion® of these nitrogenous compounds from the hepato¬ 
pancreas in malathion treated snails. 
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LETTERS TO THE EDITOR 


LOW ENERGY PLASMON SATELLITES IN 
3 X-RAY EMISSION SPECTRA OF 
23v^ 26Fe AND 

The energy separations and the rtiative intensities 
of the low energy satellites, observed by Salem et al. 
{Phys. Rev. A-13 (1976) 330] in X-ray emission 
spectra of and “®Ni, have been compared 

with characteristic electron energy losses (i.e., plasmon 


have measured the relative intensities and have suggested 
the origin of the lines to be due to the exchange inter¬ 
action between the 3 d and 3 p electrons. Their calcu¬ 
lated relative intensities, based on Tsutsumi’s Molecular 
orbital (MO) theory, are much greater than the observed 
values in each case (see Table I). Therefore, it is 
thought of great interest to find the other possible 
cause of the appearance of the satellites. 


Table I 




Energy Separation in eV 



Relative intensity 


Elements 

Constants 

M.O. 

Theory! 2 

Observed! 2 


M.O. 

Theoryi'-^ 

Observed! 2 

Author’s 

Value 

23V 

r, = 2*4 
a = 0*4 
)5 = 1*26 

9*07 

10-24±1-09 

12-5 

0*60 

0*163±0*016 

0*123 

-®Fe 

r, = 2*81 
a = 0*47 
i5 = 1*36 

13*84 

11*71±1*2 

10-0 

0-66 

0*344±0*034 

0*203 

-8Ni 

r, = 2*289 
a =0*38 
j^ = 1*23 

9*22 

12*98±1*9 

13-6 

0-50 

0*112±0*02 

0*106 


energies) and the relative intensities calculated by the 
author on the basis of Bohm and Pines’ Plasma 
oscillation theory. 

Satellites are the weak lines associated with the main 
peak in X-ray emission spectra. These non-diagi'am 
lines and the theories for its origin have been reviewed 
by Deodhari and Edward?^ respectively. J -st after 
the predictions^ 4 of plasmon creation in X-ray transi¬ 
tions, Rooked, Arakawa and Williams® confirmed the 
existence of low energy plasmon satellites (LEPS) in 
light elements (Li, Be, Na, Mg, Al). In the mean time, 
Broue^s^ Click and Longe^ worked out the theories 
of LEPS. The author has also shown the possibility 
of plasmon involvement in low energy satellites of 
manganese®, manganese oxides^^ and chromiumiL 
Recently Salem et al.^^ have observed non-diagram 
lines on low frequency side in X-ray emission 
spectra of vanadium (^^V), iron (“®Fe) and nickel (“®Ni) 
at energy separations 10-24 ±1-09 eV, 1L71 ± 
1-2 eV and 12*98 ±1-9eY respectively. Theyt^ 


The energy separations of 23V^ 26 ^nd 28 ]S}i saLeJlile.s, 
observed by Salem et correspond well with 

characteristic electron energy losses^^ 12*5eV, 10 cV, 
and 13*6 eV respectively. These Josses arc said to 
be the experimental plasmon energies*^? However, 
10 eV loss in Fecan be compared with 11 eV which is 
the calculated plasmon energyi^ of ^^Fe. 12*5 eV 
and 13*6 eV losses in 23V and 28^1 agree well with 
the theoretical plasmon energies 13*98 eV and 11-2 cV 
respectively. The theoretical plasmon energies in 
23V and “®Ni can be obtained from the relation^^ 
=28*8 (Zcr/W)i'2 eV. where Z represents valence 
electrons (Z/^ = 2, 1) in metals, a is sp. gravity 

(a^ = 6 * 00, = 8 * 902) and ‘ W ’ indicates atomic 

wt. of the elements (W^ — 50*94 and =58*71). 
Therefore the satellites in X-ray emission spectra 
of 23V, 26 Fe and 28 Ni may be due to plasmon excita¬ 
tions. 

In order to confirm the above statement, we have 
further calculated the relative intensities. Srivastava, 






VoL 47, No. 23 1 
Dec. 5, 1978 J 


Letters to the Editor 


897 


Singh and Shrivastava^^ have derived the relative 
intensity expression as— 



2 0 - >/ 2 ) J 
( 1 ) 


where a- and can be given by i'J6 and 0-814^/\ 
respectively. The interelectronic spacing Og) in Bohr 
radius is determined from plasmon energy. The 
relative intensities of LEPS of 23V, 26 pe ^nd 
according to equation ( 1 ), have been calculated and 
found to be 0T23, 0-203 and 0*106 respectively. 
These values agree fairly well with those observed by 
Salem et al. (see Table I). 


On these grounds, the low energy satellites in 
X-ray emission spectra of 23v, 26 pe and at energy 
separations 10*24 ±1*09 eV, 11*71 ±1*2 eV and 
12*98 ± 1*9 eV respectively are LEPS. 

Thanks are due to Dr. D. D. Pant and Dr. S. C. 
Gupta (Principal) for encouragement. Financial 
assistance from University Grants Commission, New 
Delhi, is acknowledged. 
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PREPARATION OF 
DIETHANOLAMINEMANGANATEflll) 

Reports on metal complexes containing manganese 
in the tervalent state are very few''’*''. Maria and Loana^ 
and Edward et all reported the formation of 
the manganese(lI)diethanolamine com.plex. Recently 
Okimoto et al.^ reported that manganese(III)triethylene- 
tetramine complex is a powerful initiatcr of vinyl 
polymerization. We present here the preparation 
for the first time of Bisdiethanolaminemanganate(III). 

Manganese(II)sulphate monohydrate (0*05 mole) 
was dissolved in approximately 600 ml of water. 
Sodium hydroxide (0*10 mole) was added and the 
precipitate was allowed to settle. The pH of the 
solution was raised to 9*5 by the addition of 1 ml of 
0*01 M sodium hydroxide solution. Oxygen was 
bubbled through this solution for 1 hour to effect a 
rapid quantitative conversion of Mn(OH )2 to 
Mn(OH) 3 . The precipitate of Mn(OH )3 was filtered 
transfered to a beaker, 0*10 mole of diethanolamine 
was added along with 20 ml of ethanol and the mixture 
stirred well for 1 hour. A red slurry was formed 
which after washing with ethanol, ether and drying 
in vacuo yielded reddish brown solid. The complex 
was insoluble in common organic solvents. 

Anal ; Calc. : Mn, 20*98 ; N, 10*69 ; C, 36*64 ; 

H, 6*87. 

Found: Mn, 20*88; N, 10*62; C, 36*43; 

H, 6*83. 

The electronic spectra of the complex in sulphuric 
acid solution, exhibits a single band at 20,000 cm“i 
which can be attributed® to the 5T2^ 4 -absorption 
expected in an octahedral symmetry. The absence of 
a band at 3200 cm~i and above, in the infrared spectra, 
indicates the absence of any coordinated water or 
hydroxyl group. The shift of v (NH) frequency to 
lower wave number, viz., 3025 cm’^ in comparison 
to the free Jigandi® (3140 cm“i) indicates the coordina¬ 
tion of the diethanolamine through the nitrogen atom. 

The thermal decomposition of the solid complex 
was examined from 70° to 700° C by using a thermo¬ 
balance (Perkin Elmer Model TGS-2). The absence 
of water of crystallisation or loosely bound water was 
confirmed by the absence of weight loss at about 100° C. 
The weight loss at about 420°-460° C may correspond 
to the decomposition of the diethanolamine part and 
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the formation of Mn02. The weight loss at 500°- 
550^" C probably indicates the conversion of Mn02 
to Mn 203 as given in literature. Investigations on 
vinyl polynaerization initiated by this compound are 
under progress. 

Department of Physical P. Gnanasundaram. 
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Madras 600 025, May 18, 1978. 
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POLYMETALLIC MINERALISATION IN LADAKH 
GRANITE, INDUS SUTURE ZONE, LADAKH, 
INDIA 

The present note records, for the first time, polymetallic 
sulphide and titaniferous-magnetite mineralisation in 
Ladakh Granite batholith which runs parallel to the 
Indus Suture Zone, Ladakh, Indiai"^. 

Preliminary field investigations carried out in the 
area by one of the authors (K. K. S.) suggest structural 
doming of the Ladakh Granite between Upshi and 
Kiari in the east and Khalsi and Garkon in the west, 
where the Indus river has carved deep narrow valleys, 
exposing the core portion of the batholith. 

The polymetallic sulphide mineralisation is mainly 
restricted to the pink porphyritic granite near Hanu, 
west of Khalsi, whereas the titaniferous-magnetite 
mineralisation is confined to the leuco-granite, occupy¬ 
ing the core zone of the Ladakh batholith near Gaik, 
east of Upshi3~4. The mineralisation in the former 
seems to be quite promising and occurs in the form 
of veins along fractures and shear zones and as thin 
films along smooth joint surfaces in the granite. 

On the basis of the microscopic studies the follow¬ 
ing ore minerals have been identified: chalcopyrite, 


chalcocite, pyrite, galena, malachite and azurite* 
Reflectance measurements made on these ore samples 
also suggest the presence of native copper and 
palladium (?), 

Two grab samples were picked up from a 30 cm 
thick mineralised vein striking NW-SE near Hanu, 
Preliminary chemical analyses on these samples have 
yielded 10-2% and 9-6% Pb; 1-6% and 3'6% Cu, 
respectively. 

In the light of the available data on the known 
mineral occurrences from subduction zones, the world 
over, it is expected that such zones may yield poly¬ 
metallic mineralisation. The geological observa¬ 
tions in a part of the Indus Suture Zone of Ladakh 
area indicate the presence of ophiolitic melange and 
blue schist facies metamorphism which have supported 
Gansser’s earlier contention that the Indus Suture 
Belt represents a subduction zones-^. The present 
discovery of polymetallic mineralisation in the Ladakh 
Granite has a special bearing as this confirms to the 
idea that suture zones are prospective zones of poly¬ 
metallic mineralisation. It is possible that such zones 
of subduction may have been repeated in space and 
time during the long history of the Himalayan Orogen. 
This phenomenon confirmed by the detailed geological 
investigations, being carried out by the Wadia Instituto 
of Himalayan Geology, would not only throw light 
on the nature of such zones, but may lead to the dis¬ 
covery of new mineral deposits of economic importance 
in the Indus Suture Zone. 

The authors are grateful to Shri S. P. Nautiyal, 
President, Dr. S. C. D. Sah, Director, Wadia Instituto 
of Himalayan Geology, for their encouragement during 
the preparation of this paper. Sincere thanks are clue 
to Dr. R. C. Mehrotra for mineral identifications, to 
Shri L. K. Bhatt, Geologist, Department of Geology 
and Mining, J and K Government, Srinagar and 
Dr. N. S. Virdi, Scientist, W.I.H.G., for discussions. 
Wadia Institute of Kewal K. Sharma. 

Himalayan Geology, K. R. Gupfa. 

Dehra Dun 248 001, July 4, 1978. 
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PHOTOCHEMICAL ACTIVITIES OF 
PARTHENIUM CHLOROPLASTS 

Parthenium hysterophorus Linn, (family—Compositae), 
a weed probably introduced into India through the 
wheat shimpment from U.S.A.i, is fast spreading 
throughout the country, posing a serious health 
hazard to both humans and livestock^. Although 
studies have been carried out on the allerg'C^j^ and 
toxics nature of the weed as well as on its allelopathic 
dominance®, very few investigations are carried out 
on the photochemical aspects of this species’^. Any 
attempt to control the spread of this weed must be 
based on the efficiency of the metabolism of the leaves. 
A thorough biochemical knowledge, collected on 
this plant species, would be more beneficial for 
achieving that purpose. With this motivation, some 
preliminary studies have been made with the isolated 
chloroplasts of Parthenium leaves. The characteri¬ 
zation and efficiency of the photochemical systems 
of those cliloroplasts are given in this note. 

Chloroplasts were isolated by grinding in a porce¬ 
lain mortar, the leaves collected from the young 
seedlings and extracting with a medium containing 
50 mM PO 4 buffer (pH 7-2), 400 mM NaCl, 5 mM 
MgCl 2 and 1 mM EDTA. 

Hill reaction was measured spectrophotometricaJly 
as described by Avron etaL^, using potassium ferri- 
cyanide as Hill oxidant. The reaction mixture (3-0 
ml) contained (all mM) Na 2 HP 04 100 (pH 7-2), 
NaCl 300; MgCl 2 10; KsFe (CN)^ 0-33 and chloro- 
plast preparation containing 20 to 25 of chloro¬ 
phyll. Light was supplied laterally at the site of 
reaction by a 300 watt projector lamp with appro¬ 
priate filters. Chlorophyll was estimated according 
to Arnon®. 

The optimum temperature for maximum ferri- 
cyanide reduction was 25° (Fig. 1). Either rise or 
fall in this optimum temperature, resulted in a declineof 
Hill reaction. There was about fourfold increase 
(from 36 to 216 /xmole) in the ferricyanide reduced 
(mg chl-i hr-^) when the light intensity was raised 
from 100 to 1,000 ft. candles (Fig. 2). Further rise 
did not show any marked increase in the chloroplast 
activity. Apparently the climatic conditions, in and 
around Coimbatore, are most suited for the physio¬ 
logical activities of the weed, hence the observed 
profuse vegetation of this weed. 

Under 1,000 ft. candle light intensity and at 25° Q 
the effect of various growth regulatorsi® and herbicides 
on partial reaction of photosynthetic activities were 
studied. The plant growth regulators indole- 3 -acetic 
acid (lAA) and 2, 4 -dichlorophenoxyacetic acid 
( 2 , 4 -D) at lower concentrations increased the photo¬ 
chemical dye reduction by 23% and 18% respectively. 
Beyond the critical concentrations, there was the 



IS 20 25 30 

temperature . ‘'C 

Fig. 1 . Effect of temperature on Hill activity. 



200 600 1000 • 

Ft. CANDlES 

Fig. 2. Effect of light intensity on the photochemical 
activity of isolated chloroplasts. 

inhibitory effect (Fig. 3). However, the herbicides 
dichlorophenyl dimethyl urea (DCMU), aminctriazole 
(AT) and simizine were inhibitory to the non- 
phosphorylating basal electron transport as measured 
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by ferricyamde reduction activity of .the chloroplasfs. 
The inhibition of the phenyl urea compound was always 
greater than other nonphenyl urea compounds. 



m moio conc^nrr 

Fig. 3. Effect of growth regulators and herbicides 
on Hill reaction. 


The various growth regulators and herbicides were 
used at concentrations indicated in the reaction mix¬ 
ture and incubated for 5 min prior to illumination. 
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VIBRATIONAL SPECTRA OF 
BROMOANTIMONATES (III) 

In continuation of our work on bromoantimonateS 
(jn)i _3 report here the results of Raman and fa^ 
i.r. spectral studies on these compounds. 

The preparation of these compounds has been des¬ 
cribed earlier^. The Raman and far i.r. data were 
recorded on solid samples at the Chemistry Depart¬ 
ment, University of Leicester, U.K. The spectral data 
are shown in Table I. 

Hexabromocintimonates {III ): The hexabronioantimo- 
nate (III) ion has a non-bonded pair of electrons 
in addition to the six bonded pairs. The interest in 
this ion and its analogues has been due to the nature 
of the non-bonded pair and attempts have been made 
to ascertain whether the lone pair of electrons is 
stereochemical/y active or not. A few X-ray studies 
have shown that these ions have nearly undistorted 
octahedral shapes'*’®^ consequent to the stereochemical 
inactivity of the ncn-bonded pair. Hooper and James'* 
have interpreted the spectra of (Et 2 NH 2)3 ShBr^ in 
terms of the presence of undistorted octahedral 
SbBr63-. 

The vibration spectral data obtained for tris {n- 
dipropylammonium) hexabromoantimonate (III) are 
comparable to those obtained for tris (diethylammo- 
nium) hexabromoantimonate (III) by Hooper and 
James®. The band at 251 cm“t (i.r.) may be assigned 
to the cation mode as this value is higher than that 
expected for Sb-Br vibration. Following Hooper 
and Janies® the Raman bands at 181 and 151 cm"t 
may be assigned to and modes and the i.r. band 
at 116 cm~^ to V 4 mode. The bands at 165, 150, 140 
and 125 cm~i may arise due to the. overlapping of 
symmetric and asymmetiic stretches. 

The spectra of tris («-butyiammonium) hexabromo- 
antimonate (III) are markedly different from those of 
the dipropylammonium salt but they are similar to 
those of bis (piperidinium) pentabromoantimonate (III) 
(Table I). From this similarity, it appears that the 
butylammonium salt may,^in fact, be a double salt, 
(w-C 4 H 9 NH 3 ) 2 SbBr 5 . («-C 4 H 9 NH 3 Br), The situation 
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Table I 

Spectral data for bromoantimomites {ill) 


Tris (/z-dipropyla mmoni urn) 
hexabromoantimonate (III) 


Raman 181 w, 165 w, 
I5I w, 129 m, 

100 wm, 94 w, 

65 mw, 56 m. 

IR 251 m, 160 m, 

140 w, 116 w, 70 in, 
52 w. 


Tris (/ 2 -bulylamnionium) 
hexabromoantimonate (HI) 


Raman 206 s, 187 s, 

169 wm/sh, 105 vw, 
69 w. 

IR 180 s, 108m,73 w, 
58 w. 


*Bis (piperidinium) 
pentabromoantimonate (III) 


Raman 210 vs, 185 m, 
sh. 

IRlOOsh, 175vs, 
126 m, 104 s, 60 w. 


Aniliiiium tetrabromo- 
antimonate (111) 


QuinoJinium tetrabromo- 
antimonate (111) 


Raman 240 vs, 206 s, 
164w, 146wm, 

126 wm, 96 wm sh, 

89 wm, 44 wm. 

IR 256 sh, 242 s, 

202 m, 180 m, 

146 m, 117 m, 

90 w, 72 m. 

Raman 203 wm, 

193 w, 176 m, 

170 m, 152 m, 

126 m, 114 wm, 

86 wm. 


Tris (tri“/ 2 -propyIammonium) Raman 212 s, 193 m, 
nonabromodiantimonate (111) sh, 182 s, 107 w, 

81 wm. 

IR 192 vs, 180 s, 

140 w, 106 s, 72 w, 
62 w. 


Tris (methylammonium) Raman 220 m, 

nonabromodiantimonate (111) 185 wm, 33 wm. 

IR 175 ms, 140 ms, 
105 wm, 72 w, 50 w- 


*Ref. 6. 

is analogous to that in the case of (/i-C 4 H 9 NH 3)3 SbClc 
which has been formulated as (/z-C 4 H 9 NH 3)2 SbClg. 
(/Z--C 4 H 9 NH 3 Cl) on the basis of spectral studies by 
Walton et aid, A similar double salt formulation is 
indicated for (C 6 H 5 NH 3)3 SbClc by a partial crystallo¬ 
graphic work®. 


Tetrabromoantimonate {in) : A simple consideration 
of the lone-pair bond-pair interaction shows that for 
ions like SbB’ 4 ~, C 2 ,, symmetry (where the lone pair 
is in equatorial position) is the most probabltl 
Ahlijah and GoldsteiiT^ found a good similarity between 
the solid state and the solution spectra of (/Z-C 4 H 9 NH 3 ) 
SbBr 4 and they concluded that SbBr 4 '' has C 21 , sym¬ 
metry m both the phases. Hooper and Jameson the 
other hand, found a good deal of difference between 
the solid state and solution spectra of (a-picolinium) 
SbBr 4 and also of (a-picolinium) Sbl 4 . They con¬ 
cluded that in solution SbBr 4 ~ ions, with C 2 j; sym¬ 
metry, exist but in solid state a bridged structure is 
present. 

The spectra of (anilinium) — and (quinolinium) 
SbBr 4 (Table 1) are comparable to these of (a-picoli- 
nium) SbBr 4 reported by Hooper and James®. The 
bands at 240 (Raman) and 256 and 242 cm~i (i.r.) of 
(C 0 H 5 NH 3 ) SbBr 4 may be assigned to the anilinium 
cation as these positions are higher than those expected 
for Sb-Br vibrations. The main difference between 
the spectra of (anilinium) and (quinolinium) SbBr 4 
on the one hand (Table I) and (a-picolinium) SbBr 4 ® 
on the other is that the highest energy band is around 
205cm~i in the former but aiound 220 cm“i in the 
latter. This difference may be due to. the difference 
in cations but it could also be due to the structural 
difference e.g., difference in the mode of bridging. 

Nonabromodiantimonates (///) : Little spectral work 
has been reported on the complexes of the type A 3 M 2 X 9 
of group Vb elements. Hooperti has reported a study 
of (CoHr,NH)3 BI3CI9 in which bismuth is assumed 
to be octahedrally coordinated by three terminal and 
three bridging chlorine atoms. There is no report in 
literature on the spectra of (Sb 2 Br 9 )^". 

The bands at 212, 193, 182cm”-t (Raman) and 192 
and 180cm“i (i.r.) for tris (tri-/z-propylammonium) 
nonabromodiantimonate (III) and at 220 and 185 cm“-t 
(i.r.) for tris (methylammonium) nonabromodiantimo¬ 
nate (III) (Table I) may be assigned to the stretching 
modes of the terminal Sb-Br bonds. The band at 
140cm~J (i.r.) in both the complexes can be as.signed 
to the bridging bromines. Rest of the bands may be 
due to lattice modes and bending modes of (Br-Sb-Br). 
Department of Chemistry, N. K. Jha.* 

I.I.T., New Delhi 110 029, S. S. A. Rizvi. 

India, 

and 

Department of Chemistry, BiveKanand Mishra.** 
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SPECTRAL STUDIES OF TRICHLOROACETATES 
OF LANTHANONS 

The halogen substituted acetates of ^-transition 
eJements have been extensively studied^--. However, 
there has been only a vei^y limited effort made in the 
study of halogen substituted acetates if laathanons^-i, 
Trichloroacetates of lanthanons have been synthesized 
by Till^ ef aP but nO data have been reported on 
their spectral studies. The electronic and infrared 
spectra of these compounds are reported in this note. 

Experimental 

Trihydrated trichloroacetates were prepared by the 
method of Tilley et al^. Electronic spectra were 
measured on Carl-Zeiss VSU-2 Spectrophotometer in 
water. IR spectra of the KBr pellets were run on 
Perkin-Elmer 621 Spectrophotometer. Magnetic 
properties of the compounds were measured by Gouy 
method at 295 K. The molar susceptibilities were 
correaed for the diamagnetism of the constituent 
atoms bjy means of Pascal’s constant^. 

Results and Discussion 

COO- stretching frequencies in acetates have been 
found CO be sensitive to both coordination to a metal 
and substitution! in the acetate group^^''^. Comparing 
the values of v^COO~ in sodium trichloroacetate^, 
Cu(II) trichloroacetate- and lanthanon trichloror 
acetates we have observed that the value of v COO“ 

a 

changes considerably. Comparing the values of 
VflCOO’ in sodium trichloroacetate and lanthanon 
analogue, there is sufficient change but its magnitude 
is less than that observed for copper analogue 


indicating thereby that the lanthanon tri,chlOxoacetaCcs 
form the bridge between highly ionic sodium 
trichloroacetate and covalent Cu (I'l) trichloroacetate. 
In lanthanon trichloroacetate themselves, the value of 
V COO-g,radualiy increases which is in conformity u.F 
lanthanide contraction. In the lanthanon trichloro 
acetates the a strong band occurring at 1650- 

1655 cm'i shows a decrease while COO shows an 
increase as compared to sodium analogue, which can 
be interpreted in terms of bidentate structure for 
these trichlaraocetates as suggested by Warrier et aly< 
for Cu(II) trichioroacetrttes. Trichloroacetic acid and 
its anion show only high carbon hal(3gen stretching 
frequeheies®. Contrary to this the values for lanthanon 
trichloroacetates we find that the high carbon 
haliogen frequencies are quite intense while lower arc 
quite weak. This indicates that lanthanom trichloru- 
acetates are most probably the mixaires of two con¬ 
formations rrans an;d gauche form on. the same line 
suggested by Spinner*^. Absorption between 500—4(.)0 
cm~i in the spectra of lanthanon tricbloroacenitcs 
probablly arises from carbon halogen bending vibra¬ 
tions. Onliy two C-Cl.^ deformations are observed in 
Cu(JI) trichloroacetate- while in lanthanon tnchloru- 
acetates four C-Cl^ deformations are observed and (he 
higher frequenejy bands are identified with asymmetric 
while those at lower freciuencies are attributed to 
siynametric deformation's. 

Table I 


Nephelauxetic ratio (/?), co vale/icy pare, me ter 
magnetic susceptibility data for trichivroac 
lanthanons 

Cfi) and 
elates of 



Molar 

Magnetic 

Compound 0 

<5 (%) suscepLi- 

moment 



bility 




y eori’ j[ Q() 

foit 



e.G.S. 

in B.M 



units 


PrTCA 

0-99447 

H-0-5560 5452 

3-59 

Nd TCA 

1-00500 

-0-4975 5288 

3*54 

Sm TCA 

1-01165 

-1-1516 1595 

J -94 

It has 

been shown 

by Karvaker® that 

the bcuu! 

shape for h|ypersensitive tarnsition can be 

correlated 

with the 

coordination 

number and ligand 

geometry 

on the 

lanthanide i 

Lon. The shape of the hyper- 


sensitive transition of Nd(III) trichloroacetate 
(^19/2 in' water is quite identical 

with the bands of non-Coordinated Nd (BrO^) .3.9H0O 
in water as well as in solid® indicating thereby that 
these compounds are most likely non-coordinare.I. 
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It is, of course, ristqy to transfer conclusions from 
solution measurement- to solid compounds. The 
values of nephelauxctic ratio (jj) which is less than 
Diie and covalency parameter (5) which is positive in 
Prdll ) trichloroacetate while in case of Nd and 
Sni(l'II) rricliloroacetate jj is more than one and 5 js 
nectativc. The negative values of 5 is quite surprising 
in view of highly coordinated nature of 'trichloroacetate 
grc.uping. Sinha^‘‘ also observed negative values for 
5 which he interpretted in terms of ionic character in 
the complexes as comnared to aquo ion. 

The magnetic susceptibilities of Pr, Nd and 
Sm(ill) trichlorljacetates have been measured and 
the values of magnetic moments of these derivatives 
have been found tO' be closer to the values reported 
oy earlier workers'* * - * *. 

Dc'partmenf of Chemistry. Mhgh Singh. 

University of Jodhpur. 

Jodhpur, India, 

March 27, 1978. 
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PILLOW BRECCIA FROM THE PRECAMBRIAN 

metabasalts of the CHITRADURGA 
GREENSTONE BELT, KARNATAKA 
PRECAMBRIAN greeustoue belt of Chitradurga is domi¬ 
nantly composed of 2345 ni.y. old metavolcarics'* 
associated with nietascdinients. The mctavclcanic 
rocks are dominantly meta basalts, which exhibit a 
variety of volcanic strmturcs like pillows, varioles, 
vcsjcJes and amygda^cs,^ and volcanic bombs^. During 
a recent survey, the authors have com- across pillow 


hr. ccias in the greenstone sequence of th's belt. The 
authors are not aware of any reported occurrences 
of pillow breccias from here or ether parts of India. 

The pillow breccia reported here occurs close to 
the village of Kallehadlu, 14 kilometres south of 
Chitradurga towr. The geological map (Fig. 1) shows 
the setting of the pillow breccia in the volcanic sequence. 
The pillow breccia is illustrated in Figs. 2a and lb. 
The breccia, distributed in an area of 20 m x 30 m, 
is immediately assoviated with weU jointed massive 
epidiorite. The pillow breccia and the associated 
epidiorites are underlain by pillowed i metabasalts, 
which in turn are underlain by variclitic basalt. The 
volcanic rocks are associated with metagreywackes, 
quartz sericite schists and banded ferruginous" chert, 
that are interbedded with java flows. 



Fig. 1. Geological map of the pillow breccia 
locality near Kallehadlu village, Chitradurga greni- 
stone belt, Karnataka. 

Index : (1) Soil and rock debris. (2) Banded 
ferruginous chert. (3) Chlorite -chist (Meta tuft) 
intercalated with chert bands. (4) Pillowed breccia. 
(5) Epidiorite intrusive. (6) Pillowed metabasalt. 
(7) Variolitic metabasalt. (8) Dip and strike of 
foliation. (9) Dip and strike of bedding. 

Individual pillow breccia fragments hav. chilled 
margin all around, ard possess radial cracks characteri¬ 
stic of pillow structures Unlike in pillow lavas, there 
are not many vesicles immediately beneath the chilled 
margin, but, quite often a large cavity characterises 
the central portion of the breccia fragments (see top 
of Fig. 2 a). As the name of structur: implies, pillow- 
Uke fragments are angular or irregular. The size of 
the pillow breccia fragments varies from about 2-5 cm 
to 15 cm, although a few larger ones which are as 
much as 30 cm are noticed. Unlike in the pillow 
lavas, where the pillow structures predominate over 
the matrix, the matrix dominates over the pillow frag¬ 
ments in the pillow breccia. 
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Thin section studies show th?t the pillow fragments 
are variolitic lavas. The variolites are composed of 
radiating aggregates of actinolite and tremolite. Some 



Fig. la. Pillow breccia, Kallehadlu. Note the 
preponderance of the matrix over the pillow fragments; 
also the presence of central large cavity in the pillow 
fragments at the top of thr exposure. 



Fig. lb. Chert veins and chert fragments in the 
matrix of the pillow breccia. 1 mm away from the 
tip of the pen spindk-shapfd chert fragment can be 
seen. 


of the variolites have/ at their core, prismatic plagio- 
clase laths. The plagioclase also occurs as tabular 
crystals and exhibits polysynthetic twinning and rardy 
zoning. The glassy groundmass of the pillow basalt 
is largdy altered to chlorite. Plagioclase is saussuri- 
tised and is dusted freely with iron. Epidote and 
clinozoisite are common alteration products of earlier 
pyroxt ne. 

The matrix of the pillow breccia is composed cf 
recrystalJised chert and volcanic fragments closely 
resembling hyaloclastitc. The recrystallised chert 
occurs as aggregates and as vein lets. In some places 
there an. spindle-shaped chert fragments in the matrix 
(Fig. 2h). 

Pillow breccias have been described from Precam- 
brian basalts cf Canada (Henderson^; Henderson and 
Brown^). Noe^Nygaard^' described such structures 
from the Quaternary basalts of Iceland. Henderson 
found that the pillow breccias are commonly developed 
at the top and bottom of flows. According to him, 
the pillow breccia differs from the pillow lava in being 
somewhat smaller, more elongate, and not as per¬ 
fectly ovoid in shape. Pillow breccia differs from 
pillow lava mainly in the proportion of matrix to 
pillows. In view of their close association and transi¬ 
tion of one to another within the limits of single ex¬ 
posure, Henderson and Brown proposed a common 
origin for pillow lavas and pillow breccias. 

In the present area, the pillow bicccias arc not seen 
in immediate cc^ntact with pillow lavas as in Canada 
or in Iceland, but occur instead amidst massive cpidio- 
rites. More detailed studies are needed to work out 
the relation of pillow breccias to the pillow lavas of 
the region and the investigations are in progress. 
Chitradurga Copper Company, V. N. Vasudev. 

Ali Asker Road, 

Bangalore 560 052, 
and 

Gcomysore Services, R. Srinivasan. 

12, Palace Road, 
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PUCCINI A XANTHII SCHW.—A FIRST REPORT 
FROM INDIA 

During August-September 1977, the authors observed 
severe infection of rust on Xcmthium siromarium L., 
in the vicinity of College premises. The specimen was 
sent to Commonwealth Mycological Institute, Kew, 
for identification and Dr. Fv. Mordue confirmed the 
fungus as Puccinia xanthii Schw. (IMI 217561). 

P. xanthii has not so far been reported from India 
but has been reported from many other countries of 
the world (Parmelee^’). Apart from Xanthiimi sp., 
it has been reported on Helianthus annus, Callendiila 
officinalis (Alcorn^ * 2 ) and Anibresia spp. (Parmelee*'). 
® The diseased leaves show chlorotic patches on the 
upper surface and dark black sori on the lower surface. 
Rarely some sori were noticed on upper surface also. 
Severely affected leaves were distorted and curled. 
Only telial stage could be seen (Fig. 1). 



Figs. 1-2. Fig. 1. Symptoms of Xanthium rust. 
Fig. 2. Teliospores of P. xanthii. 


P. xanthii Schw. is autoeceous and microcyclic 
producing only telia. Telia are pulvinate in compact 
circular groups upto 20 mm in diameter, individually 
brown but dark brown to black in clusters, becoming 
ash coloured from centre. Teliospores narrowly 
ellipsoidal to obovoid, with round to obtuse apex and 
tapered base, usually constricted at septum, 40-0- 
55*7 X 17*7-23-6 mft; Pedicels persistent yellow to 


brown, 25-35ni//- Jong; Teliospores wall dark brown, 
smooth, 1-0-1-5 01 ^ at side and 3 - 0 - 4 - 0 in /4 at apex; 
Pores apical and septal (Fig. 2). Germination of 
teliospores was observed in situ showing ashy layer 
of promycelium bearing sporidia. Promycelium septate, 
four celled, basidiospores round to oval. 

Kuhnholtz-Lordat^ observed paraphysate telia but 
the authors did not observe the paraphyses as is also 
reported by Parmelee® in the North American material, 
Morphologically P. xanthii resembles P. melampodii, 
P . zinea and P. tridacis (Arthur^). Contrasting 
characters are not given for P. melampodii and jp. 
xanthii as primary separation is based on the hosts, 
which were treated at that time in different tribes of 
Compositae. Alcorn2 found no morphological diffe¬ 
rence between P. xanthii and P. flaveriae. Parmelee®^® 
noted that P. melampodii wa^ morphologically indistin¬ 
guishable from P. xanthii but maintained the separate 
species because of the lack of cross inoculation evidence. 

The authors are thankful to Professor P. D. Wangikar, 
Head, Plant Pathology Department and to the Asso¬ 
ciate Dean, College of Agriculture, Akola, for providing 
the facilities and suggestions. The authors are also 
thankful to Director, CMI, Kew, for confirming the 
identity of the fungus. 

Plant Pathology Department, A. N. Jadhav, 

College of Agriculture, R. B. Somani. 

Akola 444 104, 

March 6, 1978. 
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POWDERY JVflLDEW OF HORSE GRAM 

Introduction 

Horse gram (Dolkhos biflorus L.) is one of the 
important pulse crops grown in Maharashtra State, 
In the month of December 1977 powdery mildew 
disease was observed by the author infecring the 
horse gram crop on the Agridiltural College Farm. 
The review of literature revealed that the disease 
had not been reported so far from Inida or elsewhere. 
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Symptoms 

Infection spreads from lower to upper leaves and 
the symproms are seen on both the surfaces of leaves in 
the form of small circular brown spots .to start with. 
Later the spots enlarge and are covered b|y the 
powdery growth of the fungus (Plate 1). The infec¬ 
tion talces place at an early stage of the plant growth, 
continues even after pod formation, but is confined 
to the leaf lamina only. 

Morphology Of the fungus 

Microscopic examination revealed the presence of 
the conidiophores bearing each a chain of conidia 
numbering from 4 to S (Plates 2 and 3. The 
conidiophores are short, hyaline with 2 to 3 septa. 
Conidia measure 16*8 - 33*6 X 13-2 - 26*4 g. 
Under humid conditions on a dhy slide, the conidia 
germinated by producing a single germ tube. 


as species of oidlum. Pathogenicity of the causal 
organism was proved b!y dusting dry oonidia on the 
young healthy leaves of the plants. The disease 
symptoms appeared on the 5th day after inoculation. 


Plate 3. Conidia in chain, x 192, 

The author is grateful to Professor S. G. Abhyankar, 
Head, Department of Plant Pathology, for guidance 
and to Dr. S. B. Kadrcdcar, Associate Dean, for 
provi,ding facilities. Thanks are also due to Mr. V. C. 
Lele, Mycologist, lARl, New Delhi, for identifica¬ 
tion of the pathogen. 

Dept, of Plant Pathology, J. S. SardeshpandE. 
College of Agriculture, 

Dapoli, Dist: Ratnagiri, 

Maharashtra State, March 8, 1978. 


1. Rangaswamy, G., Diseases of Crop Plants in 
India, 1972, p. 269. 


INDUCTION OF SPORULATION IN 
CLATHRIDIUM CORTICOLA (FCKL.) SHOEM. 
AND MULLER 

CoNiDiAL State of Clathridiinn corticola (IMI 191203) 
has earlier been reported to cause a serious fruit rot 
disease of applet. Repealed isolations from the diseased 
tissue on potato dextrose agar medium yielded a fungus 
with vegetative growth only. It wos grown on a 


Plate 1, A —^Healtfy leaf, B, C, D—Developmental 
stages of the disease symptoms ; E—S^ymproms on the 
lovrer surface of the leaf. 


Plate 2. Conidiophores with conidia in chain 
"host cell, X 192. 


The niycelium is superficial, creeping, hyaline, 
septate and- branched. In the absence of any deisto- 
thecial bodies the exact species of the pathogen 
could not be ascertained. From the shape and mode 
of formation of the conidia the fungus is identified 
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number of media, viz., Czapek’s, Asthana-Hawker s, 
Malt extract, Sabouraud’s dextrose. Peptone maltose. 
Oat meal and Fruit pulp agars at 28° C, but sporula- 
tion did not occur on any of them. With a view 
that temperature might be playing some lole in the 
sporulation of this pathogen, the present investigations 
were carried out and some interesting results were 
obtained. 

The sterilized potato dextrose agar dishes were 
inoculated each with a 5 mm disc cut out from the 
margin of seven-day old fungal colony and incubated 
at a range of temperatu«*es (2 to 35° C) maintained in 
differrnt incubators. There were three dishes at each 
temperature except at 28° and 35°C which had 18 
and 21 dishes respectively. Radial growth of the 
fungal colony and sporulation were recorded after 
10 days. Following this, all but three dashes each 
from 28° and 35° C were transferred to lower tempera¬ 
tures so that each received three dishes of the above 
sets separately. Growth and sporulation were recorded 
after 16 days in these cases. 

It is apparent from the data (Table I) tha* tempe¬ 
rature had a marked effect on growth and sporulation 
in C. corticola. It grew well between a temperature 
range of 22 ° to 28° C. No growth was noticed at 
35° C. At 28° C, the colony consisted of white 
vegetative hyphae (Fig. 1). It was noteworthy that 
sporulation occurred at low temperatures only. Below 
22° C, !.<?., at 10, 6 ° and 4° C, whatever growth appeared 
was that of dark-brown sporulating hyphae bearing 
coridiophores and groups of conidia (Fig. 1). Best 
sporulation was observed at 10° C and it did not occur 
at all at 2° C. At 22° C, the colony consisted mainly 
of vegetative mycelium with few interspersed spores 
but dark sporulating hyphae were lacking. 

Table I 

Influence of temperature on the growth and sporulation 
in Ciathridiuni corticola 


Temp. Av. colony diam. Av. colony diam. 

(°C) (mm)" (mm)® 

A B 


2 


26-5 (M) 


4 

0-5 (S) 

26-5 (M)^- 0-5(S) 


6 

10(S) 

26-5 (M)-h 1-0 (S) 


10 

28-5 (S) 

26-5 (Ml)+- 11 *5(S) 


22 

46 (MS) 

42 (MS) 


28 

26-5 (M) 

38 (M) 

.. 

3;5 



.. 


"after 10 days; ^after 16 days; S = Sporulation 
only; M = Mycelial growth only ; MS = Mycelium 
interspersed with few spores. 

A 3 B = Dishes kept previously at 28° and 35° C 
respectively for 10 days. 

When the dishes set previously at 28“ C for 10 days 
w^re brought to lower temperatures, observed 


that at 10, 6 ° and 4° C further vegetative growth 
ceased completely and sporulation was induced in the 
form of dark-brown zone around the already present 
vegetative colony whereas mycelial growth continued 
and only a few spores appeared at 22° C. This indi¬ 
cates that low temperature has a definite role to play 
in the sporulation of C. corticola. Sporulaticn occurred 
earlier at 10° C (on the 13th day) and slightly later 
at 6 ° and 4°C (on 14th and 15th day respectively). 
No spores were formed at 2 ° C. The dishe\ from set 
at 35° C could neither produce mycelium nor induce 
sporulation when kept at lower temperatures. 



Fig. 1. Showing dishes of C. corticola at throe 
different temperatures: (A) white vegetative colony 
at 28° C; (B) Dark sporulation zone around vegetative 
colony when kept at 10° C after 10 days at 28° C; 
(C) Dark sporulating colony from inoculum disc at 

io°a 

It is inferred from the above study that for asexual 
sporulation, the present isolate of Clathridium corticola 
required lower temperatures than needed for its vege¬ 
tative growth and this reflects on the psychrophilic 
tendencies of the pathogen. Sporulation in Glo- 
merell rufomaculans'^ and Fusarium discolor sidphureum} 
has also been reported to be temperature-dependant. 

We are thankful to U.G.C., Delhi, for providing 
financial help to one of us (T. S. T.). 

Department of Botany, T. S. Thind.* 

Urivfrsity of Saugar, S. B. Saksena. 

Sugar (M.P.)‘ S. C. Agrawal. 

April 3, 1978. 


* Present Address : Department of Plant Pathology, 
PAU, Ludhiana (Pb.). 
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‘ DENDROPHTHOE FALCATA, A MENACE TO 
FRUIT ORCHARDS 

Though all the members of the family Loranthaceae 
are considered only semiparasites they often cause 
marked debiltation of the host. 



Fig. 1. Dendiophthoe growing on sapota fruit. 



Fig. 2. Dendrophthoe growing on grape vine. 


Loranthaceous parasites have been reported from 
^India as early as 1885t and nearly 58 parasitic species 
have so far been recorded from India. Many of these 
have a host range.' For example, Dendrophthoe falcata 
(L.F.) Ettingb. alone has as many ar 268 host species^. 


[ Current 
Science 

Besides damaging economically important forest trees, 
this species is known to cause considerable loss to 
garden and orchard trees. It is a most common 
parasite on mango and sapota trees^. 

At the Indian Institute of Horticultural Rese?rch 
farm, Hessaraghatta (Bangalore) the authors observed 
a very unusual and interesting invasion of this parasite 
on fruits of sapota (Achras sapota L.) (Fig, 1) besides 
the usual parasitization of branches, thus further 
reducing the yield. The authors also found that this 
species was growing on the grape vine {Vltis vinifera L.) 
(Fig. 2). A perusal of literature has shown that there 
has been no previous mention from any part cf the 
world about parasitization by Dendrophthoe of sapota 
fruit and grape vine. There is cause for some alarm 
as this parasite obviously is getting adapted to new 
hosts. 

No proper control and eradication methods of these 
parasites are known, except that of cutting off of the 
affected branches below the point of infection and 
burning these completely. Biological or other methods 
of control has not been tried, though the problem 
has assumed some importance and requires more 
attention. 

The authors are grateful to Dr. G. S. Randhawa, 
Director, Indian Institute of Horticultural Research, 
Bangalore, for his interest in this study. 

Indian Institute of Horticultural T. S. Sridhar, 
Research, V. Rama Rao, 

255, Upper Palace Orchards, 

Bangalore 560 006, 

April 13, 1978. 
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TWO NEW FRUIT ROT DISEASES OF 
POMEGRANATE (PUNICA GRJNATUM L.) 

CAUSED BY CONIELLA SPP. 

An undeschibed severe fruit rot disease of unripe 
fruits of pomegranate {Punka granatum L.) was 
observed by the authors in a private graden of Krishi 
Nagar, Jabalpur, during July-August 1977. The 
disease spreads rapidly invading the whole fruit. It 
is charadterized by softening of rind and underneath 
pulp and seed. The affected rind tur'ns light to dark 
brown. The infected fmits do not shrivel or lose 
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their shape, but when completely rotted, exude 
watery droplets an’d eventually get mummified. 
Abundant pale colourdd, punettiform fruiting bodies 
of the ‘fungus can be seen on the entire fruit. The 
isolarons revealed the preserice of a species QiC niela 
Holm. The fungus was isolated in pure culture. It 
is an unidescribed species fplycnidia upto 170 g in' 
diam., conidia 5*5-11 X 2*8-4*2 (—5*5) and 
very close to a species which Dr. B. C. Sutton of 
Commonwealth Mycological Institute, Kew, will be 
describing as Coniella noviue-zelaniiae (Per. Corrm.l. 
Therefore, we are disposing this fungus under C. 
noviae-zeland^ae Sutton (Fig,. 1) . 



Fig. •‘5-'^ 

Figs. 1-2. Fig. 1. Coniella fiOviae-ze^and-ae 
Sutton : Plycnidia and Pycnidiospores, Fig. 2. C. granati 
(SacC.) SVdow and Petrak ; Pycnid’a and pytnijdicspores. 

Pathogenicity of the fungus has been tested on fruits 
under laboratory conditions. The unripe fruits were 
surface sterilized and inoiculated with the organism, 
under aseptic conditions, b(y the method of Granger and 
Horne-. Some inoculated fruits as well as healthy 
ones were incubated in desie'eators. The characteristic 
symptoms appeared on the inoculated fruits in four 
days. They completely rotted within 6-7 days. 

In' addition to the fr^uit rot described above, para- 

sitization of young fruits by another species ot 

Conieltd^, C. granati (Sacc.) Petrak .and Sydow 
(Pjycnidia upto 135 g in diam., conidia 
9-14 X 2*5-3*2 g Fig. 2) was also observed 
during late of August 1977 on the same l(xal variety. 
The species has been described from Italy‘S occurring 
On calyces, petals and rarely on the leaves of this 
host. From India it is being reported for the first 

time causing fruit rot, and raises the number of 

species of Coniella ffom India to four"^”^. 

• The specimens have been deposited in Herbarium. 
Commonwealth Mfycological Institute, Kew, Surrey, 
England, under the accession Nos. IMI 217519 and 
217520. 


The authors express their thanks tO' Mr. A. Johnston, 
Direofor and Dr. B. C. Sutton for their help in con¬ 
firming the identity of the fungi. 

Department of Plant Pathology, N. D. Sharma. 
J.N. Agricultural University, A. C. JAIN. 

Jabalpur 482 004, M.P, 
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CONTROL OF CHRYSANTHEMUM ASPERMY 
VIRUS BY HEAT THERAPY* 

Chrysonthemum [C. morifolium (Ram) HemsL] is 
a well adopted ornamontal annual due to its large 
variation in flower colour, type and size. This plant 
is propagated vegetatively and thus has the advantage 
of the duplication of desired genetic characters. The 
vegetative method of propagation poses a compli¬ 
cation if the propagul<", viz., sucker or cutting is infected 
with transmissible infectious agent(s). Heat therapy 
of virus infected plants albeit reported earlier became 
popular after the work of Hollings and Kassanis^ 
and Fenton^. Present communication deals with the 
results obtained by heat therapy of the Chrysanthemum 
aspermy virus^ (CAV) infected Chrysanthemum plants. 

Fifteen suckers obtained from infected plants of 
Chrysanthemum of approximately same age (45 days 
old) were kept in on electrically operated hot air chamber 
with light and temperature control. The chamber, 
adjusted at specific temperatures, was set one day 
before keeping the plants. A tray (30 x 30 cm) 
filled with water was also kept to maintain the humi¬ 
dity inside the chamber. 

The plants were exposed at different temperatures, 
viz., 35", 40", 45", 50° and 55" C for 2, 4, 6 and 8 hrs. 
Exposure at 35° C was extended upto one week. 
Thereafter, the plants were removed from the chamber 
and kept at room temperature (25-28" C) for 4 hrs. 
The treated plants were then shifted to a glass house 
(28-30° C). Observations regarding growth of the 
plant-, time of flowering, size of flowers and number 
of depressions of florets were recorded. 

The results showed that the plants did not resist 
temperature above 50° C. Exposure at 35° C for 2, 
4 and 6 hrs and at 40° C for 2 hrs did not cause any 
apparent injury to plants. Hot-air treatment of CAV 
infected plants at 40° C for 2 hrs and 35° C for 6 hrs 
stimulated growth of plants. Treatment at 50° C for 
2 hrs resulted in an early flowering as compared to 
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that at lower temperature. Treatment at 40° C for 
2, 4 and 6 hrs also resulted in increased size of heads. 

Depression on the florets was the chief symptom of 
the virus under investigation. Treatment of plants 
?t 35' C for different periods (2, 4, 6 and 8 hrs) showed 
a decrease in the number of depressions per floret. 
Plants treated at 40° C for 2 hrs produced an average 
of only one depression per floret. Exposure above 
40° C for 2 hrs caused some decrease in the number of 
depressions per floret but none of the treatments was 
?s effective as that at 40° C for 2 hrs (Fig. 1), 



1 * 10 .1. Left — Untreated infected Chrysanthemum 
plant. Right Treated infected Chrysanthemum 
plants. 

Heat treatment at 40°C for 2 hrs was found to be 
the best; as it reduced the number of depressions per 
flcret and time of flowering and improved the size of 
flowers but could not free the plants totally from CAV 
infection. It is proposed to couple the merii.tem tip 
culture along with heat treatment to have virus-free 
propagules. 

Department of Plant Virology, B. P* Singh. 
National Botanic Gardens, p. Gupta. 

Lucknow 226 001, India, 

May 3, 1978. 
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EFFECT OF 2, 4-D ON SEED GERMINATION, 
HYPOCOTYL ELONGATION AND AMYLASE 
ACTIVITY IN PHASEOLUS RADTATUS 

The use of 2, 4 -Dichlorophenoxy acetic acid (2, 4-D) 
to promctei or inhibit^^ 3 seed germination is known 
for some time. The present investigation deals with 
the effect of 2, 4-D on germination, hypocotyl and 
radicle elongation and amylase activity of the seedlings 
of P. radiatus. 

Seeds of P. radiatus obtained from NSC were soaked 
for 24 hours in aqueous solutions of 2, 4-D in the range 
of 0-1000 ppm in triplicate. Germination percentage, 
hypocotyl and radicle elongation (mm)3 and amylase 
activity"’ were studied in two days old seedlings at pH 
5*6 and temperature 31 ± 1-5°C. 

The average seed germination of P. radiatus was 
100% in 0, 1 and 10 ppm, 50% in 500ppm and 16-6% 
in 1000 ppm of 2, 4-D proving that the auxin herbi¬ 
cides inhibited seed germination-"*. Further, the average 
hypocotyl length was reduced by 2-5 times (9-6 mm) 
in 1 ppm, 5 times (4*9 mm) in 10 ppm and almost 
50 times (0-5 mm) in 1000 as compared to control 
(23-7 mm). The inhibitory effect was observed even 
at 1 ppm on the radicle growth. An enormous fall 
in the amylase activity (30%) was observed at 1 ppm 
as compared to control and the average amount of 
starch reacted varied inversely with the ainoiint of 
2, 4-D added. The variation in reaction times followed 
a zero order kinetics from 1 to 200 ppm and fractional 
order (0*3) from 500 to 1000 ppm of 2, 4-D. Amylase 
activity seemed to be modified due to additional mole¬ 
cules of 2, 4-D adsorbed to the protein surface with 
consequent loss of its catalytic activity*^ 

It was thus concluded that 2, 4-D inhibited hypo¬ 
cotyl and radicle elongation which appeared to be 
coupled with enzyme activity during germination of 
P. radiatus. 

The authors are grateful to Prof. Jafar Nizam, 
Prof. M. M. Taqui Khan and Mr. R. A. Siddiqiii of 
Osmania University for their encouragement and 
facilities. 

Department of Botany and S. H. Raza. 

Department of Chemistry, P. K. Satprakash^ 

Nizam College (Osmania 
University), 

Hyderabad 500 001, A.P., May 10, 1978. 
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INFLUENCE OF DIFFERENT PHOTOPERIODS 
ON THE FLOWERING OF MUNGBEAN 

Earlier studies have shown that niungbean {Vigna 
radiata L.) is a short day plant and its flowering time 
is influenced by photoperiod and temperaturei"! 

The purpose of the present study was to investigate 
the range of variability in photoperiodic response in 
different cultivars of mungbean. It was considered 
that such an information would help in making a 
future programme for classifying the existing geno¬ 
types into response groups for the benefit of agrono¬ 
mists and plant breeders. 

F'ciir mungbean cultivars, namely Pusa-Baisakhi, 
S-8, PS~10 and PS-16 were selected for this study. 
The plants were raised in earthen pots of 12'' diameter 
under three photoperiodic conditions, i.e., short day 
(8 hours day), natural day (day length prevailing between 
July and September in Delhi) and long day (24 hours 
day). Plants were kept under these conditions from 
germination to maturity. For each treatmert 20 
replications were maintained. The method for expos¬ 
ing the plants to diflerent photoperiod treatments is 
described elsewheres. The experiment was repeated 
in three seasons consecutively: July-September 1974, 
1975 and 1976. The data for 1976 were statistically 
analysed and critical differences are shown in Fig. 1, 

The initial flowering (periods in days from sewing 
to iiiitiption of flowering) for all the four different 
cultiv^s is shown in Fig. 1. When plants were exposed 
to '8 hour photoperiod or to normal day conditions, 
the variation did not show significant dilTerences in 
their flowering. When the plants were exposed to 
continuous light, remarkable differences were however 
noted in the flowering time of the four cultivars. S-8 
failed to flower and PS-10 showed delayed flowering 
(52 days). The other two cultivars also flowered late 
but the effect was not significant. 

On the basis of these results the four cultivars can 
be classified into different response groups, i.e.. 
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• COMPLETELY PHOTO-INSENSITIVE 

completely PHOTO-insensitive 

0-0 STRONGLY PHOTO-SENSITIVE 
WEAKLV photo-sensitive 
Fxg. 1. Effect of three photoperiod treatments on 
the flowering period of four mungbean cultivars. 
Abscissa shows periods in days taken for initial flower¬ 
ing. Ordinate denotes 8, 12 and 24 hours photoperiods. 

Critical difference at 5% P; Photoperiods — N.S.; 
Varieties — N.S.; Photo x Var = 4-02. 

(1) strongly sensitive (S-8), (2) weakly sensitive (PS- 
10 ) and (3) completely insensitive (Pusa-Baisakhi and 
PS-16). This grouping may be more meaningful if 
a large number of genotypes are screened for their 
photoperiodic response and divided into such cate* 
gories. 

Division of Plant Physiology, G. S. Sirohi. 

I.A.R.L, New Delhi 110 012, K. G. Wasnik. 

May 3, 1978. 
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OCCURRENCE OF LEVEILLULA TAURTCA ON 
CARICA PAPAYA IN INDIA 

During the months of February and March 1978 
some of the papaya plants of the variety Washington 
growing at the Experimental Farm at Hessaraghatta 
were severely infected by powdery mildew. On close 
examination it was observed that the symptoms 
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produced by the diseare on the same leaf and on diffe¬ 
rent leaves of the same plant were not con^'istent and 
uniform. The first type of symptom was quite striking 
and more widespread with distinct symmetri'al and 
creeping colonies spreading readily on one or both 
the leaf surfaces producing numerous ficury ccnidia 
on the surface. With age the affected portion of 
the leaves turned yellow and necrotic. Many times 
the entire leaf blade was covered by the coalesion of 
numerous colonies. On microscopic examination, the 
fungus producing these symptoms was identitied as 
Acrosporium caricae (Noack) Subram., 1971, Hypho- 
mycets, p. 835 (= Oidiinn caricae Noack, 1898, BoJet. 
Insiit. Agron. do Estaclo de Sao Paulo em. Campinas 
9:81), Figs. 1 h and 3. 



Fig. 1 a and b : Symptoms of powdery mildew 
due to Leveillula taiinca and Acrosporium caricae 
respectively. 

Colonies white, cottony, Mycelium ecto phytic, 
hyaline, creeping 4*2 to 7-5/x in diameter forming a 
thin layer on both the leaf surfaces. Conidia formed 
in chain? of 2-4 hyaline elliptical 22-28 andcz ]5-20 y. 

The second type of symptom was characterised by 
the appearance of water-soaked lesions with restricted 
colony growth giving an appearance of downy mildew. 
The colonies did not exceed beyond 5 to 7 mm, unless 
they coalesced and formed a slightly bigger lesion. 
The growth was always restricted t( lower s'de of 
leaf. Most of these colonies were angular with a 
definite margin on at least one side of it but never 
shewed radial creeping habit. Margins of these 
water-soaked lesions were restricted by veinlets, hence 
giving an angular and definite colony shape. From 


these water-soaked lesions fluffy mycelial outgrowths 
were produced giving an appearance of downy mildew 
caused by Peronospora. On the corresponding upper 
side paler and necrotic lesions were produced with age. 
Microscopic examination showed that this type of 
symptom was caused by Leveillula taurica (Lev.) 
Arnaud 1921, Ann, Epiphyt,, 1 : 92 (== Oidiopsis 
siciila Scalia, 1902, Agricolt, Calabro-siculo Tf ; 396), 
Figs. 1 a and 2. 



Figs. 2 and 3. Photomicrographs showing conidia 
of Leveillula taurica and Acrosporium caricae res¬ 
pectively. X 200 approximately. 

Spots epiphyllous, irregular,. conidiophores hype- 
phyllous, emerging through stomata, solitery or fasci¬ 
culate, simple sometimes sparsely branched,^ septate, 
about 7 ft wide, forming whitish growths in 
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Feronospora, Conidia hyaline, produced singly at 
the apex of the conidiophore, 1-celled, of irregular 
form, 42-75 il long, 10-15 /a wide. 

During this study it was observed that the papaya 
variety Washington showed infection of both A, 
caricae and Laveillula taurica in nature. 

Occurrence of Oidiopsal powdery mildew on Cavica 
papaya appears to be a new host for Leveillula taurica. In 
nature it appears that mixed infection by Acrosporium 
cai'icae and Leveillula taurica may occur simultaneous!;^ 
but the former appears to be most prevalent one. 
Acrosporium indicum (Kamat) Subram,L Ovulariopsis 
papaya van der BijP and Ovulariopsis caricae Sawada-^, 
were not encountered during this study. Further 
study on screening of different species and varieties is 
in progress. 

The authors are grateful to Dr. G. S. Randhawa, 
Director, for his interest and facilities and to Dr. A. 
Johnston, Director of Commonwealth Mycological 
Institute, Kew, Surrey, England, for his help in confirm¬ 
ing the identity of the fungi. A. caricae and L. tarnica 
have been deposited under I.M.I. Nos. 226116 and 
226117a respectively. Thanks are also due to Sr. 
Horticulturist for allowing us to record observation 
on different papaya varietes. 

Indian Institute of Horticultural B. A. Ullasa. 

Research, H, S. Som. 

Bangalore 560006, 

May 12, 1978. 
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THE OCCURRENCE OF PSEUDOCERCOSPORA 
NIGRICANS ON CASSIA OBTUSIFOLIA 
IN INDIA 

The authors observed small, circular to irregular, 
light brown spots, 5 to 9' mm in size, on both the 
surfaces of the living leaves of almost all the plants 
of Cassia obtusifolia Linn, at Modinagar. Microscopic 
examination' of the infected portions revealed the 
presence of Pseudo cercospora nigricans (Cke) 
Deighton. The present rommunication constitutes the 
first report of the Occurrence of the fungus on Cassia 
obtusifolia in India. The herbarium spedmens have 
been deposited at CMI, Kew, as IMI 222856 and 
Cr^yptogamic Herbariuf, M.M. College, Modinagar, 
as CH-MMCM No. F/59.01. 


The authors are grateful to Dr. A. Johnston, 
Director and Dr. B. C. Sutton, Principal Mycologist, 
Commonwealth Mycologist Institute, for kind help in 
identification. 

Department of Botany, V. P. DUBE. 

M.M. Postgraduate College, M. U. Charaya. 
Modinagar 201 204, In,dia, (Km.) Shobha Tyagi. 
Alay 25, 1978. Satendra KUMAR. 


CHLOROTIC MOTTLE OF 
CHRYSANTHEMUM MOR1FOLIUM (RAM.) 

HEMSL—A NEW RECORD FROM INDIA 

Chlorotic mottle of Chrysanthemum morifolium was 
first observed in 1961^-'^. In India it is being reported 
for the first time and aflects several chrysanthemum 
cultivars. During winter 1977, most of the leaves of 
chyrsanthemum. plants in our nurseiy showed mottling 
of leaves followed by severe chlorosis (Fig. 1). The 
growth and quality of the blooms of infected plants 
were also decreased. 



Fig. 1 


These symptoms are diflcrent from known fungal, 
bacterial or nematode infections-^ However, Woltz 
and Jackson^ have described a similar ‘yellow strap’ 
leaf disease apparently caused by accumulation of 
certain aminoacids in the root zone. 

No symptoms were expressed under low light and 
cool temperature. Further, although clear in the 
month of March (25-28''" C), the symptoms became 
reduced or less distinct at higher temperatures (above 
30° C) ; expression cf symptoms were also masked 
in summer (above 35° C). 

The disease is readily transmitted both by graft 
and sap prepared in phosphate bufier (pH 7-0 and 
OT M) and applied with carborundum (600 mesh) 
powder as an abrasive. 

The infective agent was limited to chrysanthemum 
only. Sap inoculations made on Chenopodium 
amaranticolor, C, qulnoa, Lycopersicon esciilentuin. 
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Cathranthus roseus. Datura inetely D. stramonium^ 
Nicotiana glutinosa, JV. tahacum ‘ Samsun NN N. 
tabacum. ‘ White hurley N. plumbiginifolia, N. 
clevandalii. Petunia liybrida. Zinnia elegans, Comphrena 
globosa, Vigna sinensis^ Cucumis sativus^ Dianthus 
barbatus. Calendula officinalis, Phlox driimmondii and 
Beta vulgaris were ineffective; none of the plants 
developed symptoms for a whole month. 

These tests revealed that the diseased chrysanthemum 
did not carry tobacco mosaic virus, chrysanthemum 
aspermy virus, chrysanthemum virus B; because these 
agents are easily transmissible to other hosts. 

Electron microscope studies (dip preparations) have 
failed to demonstrate virus-like particles or other 
structures of possible etiological significance. How¬ 
ever, symptomatology, transmission and host range 
studies revealed that the present disease causing agent 
was very close to chrysanthemum chlorotic mottle 
virus described by Dimock et al^. Further studies 
are in progress for ascertaining whether this agent is 
a viroid. 

Plant Virus Laboratory, B. P. Singh. 

National Botanic Gardens, R. P. Gupta. 

Lucknow, India, S. M. H. Abidi. 

May 18, 1978. R. K. Raizada. 
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SEASONAL PERIODICITY OF 
CYANOPHAGE AC-1 

The lytic cyanophage AC-1 was first isolated by 
Yenkataraman et al.^ and subsequently Sharma et al.^ 
described its structure. The present communication 
deals with the magnitude and seasonal incidence of 
this phage in a waste stabilization pond. 

The waste stabilization pond located near the Agro¬ 
nomy Division of the Indian Agricultural Research 
Institute, New Delhi, was examined over a 20-month 
period during 1975 and 1976 for the seasonal distri¬ 
bution pattern of AC-1. Waters from waste stabili¬ 
zation ponds in Nagpur and Ahmedabad as well as 
the fresh water from Ganges at Hardwar were also 
examined for the presence of this phage. On every 
20th of each month, one litre samples were collected 
for the assay. Lysis of Anacystis nidulans was used 
as the basis for detecting the presence of the phage. 
For direct phage counts 50 ml of water were filtered 
and 10 ml portion of the filtrate was shaken with 0-2 ml 
of chloroform, allowed to settle for 30 min. and plaque 


assayed^, using 1 ml of the treated sample and 1*5 ml 
of the host alga Anacystis nidulans. Salt blanks were 
used to detect the possible introduction of extraneous 
cyanophage into the system. 

Plates were incubated at 30"’C under continuous illumi¬ 
nation provided by a bank of fluorescent tubes at a 
light intensity of 4000 lux. After an incubation period 
of 10 days the plaque counts were made. 

The water sample was also tested against 15 other 
blue-green algal species, one green alga and 4 hetero- 
trophic and one photosynthetic bacteria (Table I). 
Most cf the blue greens were cultured in Watanabe 
medium^ to which A5 micronutrient solution^ was 
added. For SpiniUna platensis, the medium was 
supplemented with 18 g NaHC03/l and ChloreUa 
was cultured in Craig and Trelease medium^^ Cultures 
in specialized media were Azotobactev'^ and Rhizobiim 
spp.^. Rhodopseudomonas was cultured under anaerobic 
conditions in Van Niel medium'*^, supplemented with 
sodium propionate, yeast extract and peptone. 


Table I 

Organisms tested for their susceptibility to cyanophage 
AC-1 (+ susceptible; — nonsusceptible) 


Organisms 

Susceptibility 

Blue-green algae 

Ancibaena spp. (5 strains) 

— 

Anacystis nidulans 

+ 

Aulosira fertilissima 

— 

Calothrix brevissimci 

— 

ChroococcLis minor 


Nostoc commune 

— 

Nostoc muscorum 


Nostoc pimctiforme 

— 

Plectonema boryaniini 

— 

Plectonema nostocorum 

— 

Spirulina platensis 

— 

Tolypothrix tenuis 

— 

Green alga 

ChloreUa vulgaris 

__ 

Bacteria 

Azotobacter chroococcum 

— 

Rhizobium legiiminosarum 

— 

Rhizobium meliloti 

— 

Rhizobium trifoUi 

— 

Rhodopseudomonas capsidatiis 

— 


AC-1 could not be detected either in the waste 
stabilization pond waters from Nagpur and Ahmedabad 
or in the Ganges water. Particularly striking were 
the relatively high yields in the samples from the Waste 
stabilization pond inside the Indian Agricultural Re¬ 
search Institute Campus. Fig. 1 shows the seasonal 
incidence of AC-1 in this pond over a period of 20 
months. Though differences were noticed in the 
absolute number of plaque forming units during 1975 



Letters to the Editor 


915 


Vol 47, No. 23 1 
Dec. 5, 1978 J 


l>0 


; lOO 


S to 


Fig. 1. Seasonal incidence of Cyanophage AC-1 
in the waste stabilization pond inside the Indian Agri¬ 
cultural Research Institute Campus, New Delhi, 
during 1975 and 1976. 

and 1976, the pattern of seasonal distribution was 
fairly similar during both years. The phage was found 
to be completely absent during the winter months 
front November to January and the titer was high 
from May to August with a maximum in May and 
June (135-140 PFU/ml) (Fig. 1). Climatic conditions 
might account for the pronounced fluctuations observed 
during dilferent months. It is also possible that the 
high incidence of the phage during the summer months 
might have resulted in a degeneration of the host 
population leading to a paucity of the host cells in the 
subsequent months. Consequently the phage titer 
would be too low to be detected. 

Division of Microbiology, C. R. Sharma. 
I.A.R.I., New Delhi 110 012, G. S. Venkataraman. 
May 20, 1978. 
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CHROMOSOME STUDIES IN OCIMUM 

During a course of study on the genus Ocimum, which 
is of commercial importance, certain interesting obser¬ 
vations were recorded. The two species of this genus 
included in the present report, namely., O. carnosum 
Link, et Otto and O. viride Willd.. had both been 
reported to possess 2n = 64 chromosomes^ A cursory 
examination of these species, collected from different 
areas, has shown a different chi-omosome number 
during the present investigation. As such, a detailed 
investigation of the karyotypes of these species has 
been carried out with the aid of refined techniques. 

The seeds of O. carnosum and O. viride were collected 
from Jardin Botanique de TUniversite Louis Pasteur 
de Strasbourg (France) and Experimental-c/z/w-Botanic 
Garden of the Department of Botany, University of 
Calcutta, respectively. 

For the study of the somatic chromosomes, several 
trials of pretreatnient were given, of which an 1:1 
aqueous mixture of a-bromonaphthalene and aesculin 
with a little bit of saponin was found to be the most 
suitable. Root-tips were kept for 1-J h at 14-16° C 
for pretreatment. Fixation was done in propionic 
alcohol (1: 2) for 3-4 h and for staining the usual 
aceto-orcein squash technique was followed. 

The observations made are as follows : 

O. carnosum Link, et Otto. 

2n - 48 - 2A + 2A' -1- 44C 

The diploid chxomoscme number in this species is 
In — 48 (Fig. 1). All the chromosomes have been 
grouped under three types, namely, A, A' and C {see 
idiogram). Both the A and A' type chromosomes show 
secondary constrictions. But, in A type, the two lower 
arms arc equal in length, while in A' type, the two 
upper arms arc equal in length. The rest of the chromo¬ 
somes, belonging to type C have median to submedian 
primary constrictions. Variation in chromosome 
number (2/z ™ 51) has also been observed, where six 
cliromosomes were seen to have secondary constric¬ 
tion. The length of the chromoscmes varies from 
2-295/xm to O'912 pm. 

O. viride Willd. 

2n - 38 == 4B H- 34C 

The somatic chromosome number is 2n ~ 38 (Fig. 2). 
All the chromosomes have been grouped under two 
types, namely, B and C {see idiogram). Type B shows 
satellited chromosomes, while type C consists of the 
rest of the chromosomes with median to submedian 
primary constriction. Length of the chromosomes 
ranges between 1-86/xm to l*12ftm. 

The present study on O. carnosum and O. viride 
has indicated clearly 2n = 48 and 38 chromosomes, 
respectively. In view of the observations recorded 
earlier (see Sobti^), it appears that the species have 
several cytotypes in nature. Due to the commercial 
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Cytogenetics Laboratory, T. P. Singh. 

Department of Botany, 

University of Calcutta, 

Calcutta 700 019, May 23, 1978. 


1. Sobti, S. N. and Push;-*:angandan, P., In; Culti¬ 
vation and Utilization of Medicinal and Aromatic 
Plants^ Eds. C. K. Atal and B. M, Kapur, 
Regional Research Laboratory, Jamniu-Taw>, 
1977, p. 273. 


GENETIC CONTROL OF ARTIFICIALLY 
INDUCED DESYNAPSIS IN JUTE 
(CORCHORUS OUTORIUS U,} 

Following the analysis in niaize25 3 both naturally 
occurring and radiation induced genetically controlled, 
desynapsis or inability to retain pachytene pairing 
upto metaphase I stage, have been reported in many 
plant species. Mitra and Singhs reported naturally 
occurring asynapsis in C. olitorius. The nature of 
its genetic control is net known. Hence an attempt 
has been made to examine the nature of inheritance 
of artificially induced desynapsis in C. cUtorius, 

Seeds of JRO 632 were treated with 0*5% E.M.S, 
followed by 20 Kr. X-ray. In M2 generation a few 
highly sterile, very late maturing plants with very small 
pods were isolated. On cytological examination by 
the technique of Basak and Biswas^, they were found 
to be desynaptic ones (Fig. 1). Desynaptic plants 
thus identified were crossed to cytologicaiJy notmal 
variety, JRO 632, and the F2’s fro-m the resulting 
hybrids were examined for the segregation of desynapsis. 


O. viride WillcJ. 

2 



Q. cornosum Lir»k. et OHo 


--C 

O. viride Willd. 

importance of these species, it is worthwhile to work 
out the change of chemical content, if any, associated 
with the change in the genetic constitution. 

The author is grateful to Professor A. K. Sharma, 
Ghosh Professor and Head of the Department of 
Botany, University of Calcutta, for valuable guidance 
and facilities. He is also thankful to the Council 
of Scientific and Industrial Research for the award 
of the fellowship. 



Fig. 1. A PMC at diakinesis showing 14 univalents. 

Normal pairing of chromosomes was observed in 
Fi’s and hence normal pairing was found to be domi¬ 
nant over desynapsis. A total of 588 F2 plants pooled 
from 11 families (Table I), examined cytologically 
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Table I 

Segregation of desynapsis in F 2 families 


Family 

Normal 

Desynapsis 

Expected ratio 


P 

1 

42 

13 

3:1 

0-0545 

-80--90 

2 

45 

14 

3:1 

0-0508 

-80-90 

3 

59 

18 

3:1 

0-1082 

0 

1 

00 

0 

4 

51 

16 

3:1 

0-0447 

CO 

? 

0 

5 

47 

17 

3:1 

0-0833 

•70--80 

6 

37 

14 

3:1 

0-1633 

•50--70 

7 

41 

12 

3:1 

0-1572 

-50--70 

8 

33 

9 

3:1 

0-2857 

0 

1 

0 

9 

26 

8 

3:1 

0-0392 

-80--90 

10 

21 

8 

3:1 

0-1034 

? 

CO 

0 

11 

47 

10 

3:1 

1-6900 

•10-20 

Total Heterogeneity 

449 

139 

3:1 

0-5804 

-30-50 





2-8381 

-98-99 


were found to segregate into 449 normal pairing: 
139 desynapsis. The segregation shewed a good fit 
to the expected ratio of 3 normal pairing: 1 desynapsis 
0-5804; P-30--50). The segregation of 

F2 ’s suggests the monogenic control of desynapsis. 
The mutant locus controlling the pairing of chromo¬ 
somes at meiosis of C, oliforius is a new one and hence 
the gene symbols proposed for the pair of alleles are 
Ds (normal pairing) and ds (desynapsis). 

Genetically controlled desynapsis described above 
has led to the production of a considerable amount 
of aneuploid gametes due to anomalous distribution of 
univalents during anaphase I. Thus the progenies 
of desynaptic plants in C. oUtorius could be utilised 
effectively as a useful source of different types of 
aneuploids including the primary trisomics and/or 
monosomies as has been demonstrated in Nicotiana^. 

Jute Agricultural Research P. Paria. 

Institute, Barrackpore, M. S- Basu. 

'West Bengal, S. Chattopadhaya. 

May 23, 1978. S. L. Basak. 
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IDIOBLASTS TYPOLOGY ON THE TAXONOMY 

OF capparjs spjnosa complex 

This study illustrates both usefulness and limitations 
of the data on idioblasts typology in taxonomic studies. 
Furthermore, they emphasize the importance of idio¬ 
blasts, especially sclereids and tracheoids in under¬ 
standing taxonomic problems. Some of the interesting 
data on Capparis spinosa and its allies have been investi¬ 
gated in a detailed manner. 

Capparis spinosa L. is a species complex with a wide 
range distribution from Mediterranean to Australia. 
The existence of morphological variations with many 
intergrading forms has led in the past as well as in the 
present to recognise as many varieties as possible 
leading to rather an unsatisfactory working classi- 
ficationi“3. Recently^ an attempt has been made 
anatomically to throw some light on the taxonomic 
status of 4 taxa under this species complex. 

As indicated in Table T the clear laminae of this 
species complex exhibit vein-endings with idioblasts 
of two categories, namely tracheoids and sclereids. 
Tracheoids are in the form of Brachytracheoids or 
SclerotracheoidsS and sclereids of the monomorphic 
grouping® showing spheroidal or lobed vesiculose 
base forms at the vein-endings. These features seem 
to be quite constant and characterise within the 
species complex. This is illustrated as follows : 

C. cartilaginea Decne. regarded by Jacobs^ as a 
variety of C. spinosa L. but considered as an inde¬ 
pendent species in a recently published fiora^ and 
anatomically supported by Bokhaii and Hedged, 
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Likewise, C. spinosa var. spinosa is distinguished from 
the other two varieties, namely mucronifolia (Boiss.) 
Hedge and Lamond and var. parvifiom (Boiss.) Boiss. 
by many anatomical characters among which 
‘ tracheoids perhaps ‘ brachytracheoids ’ distingui¬ 
shed this taxon from the two aforesaid varieties which 
possess distinct terminal lobed sclereids in the leaf 
expanses. Furthermore, vars. mucronifolia and parvi- 
flora show similar anatomical features which outweigh 
their differences. Therefore, it is concluded that the 
two varieties as synonyms^. 

C. spinosa L. var. leucophylla (DC.) Boiss shows 
distinct terminal spheroidal sclereids unlike the other 
varieties examined in the present study. They are 
spheroidal to irregularly lobed sclereids with thick 
striated cell-wall and big lumen often showing a few 
scattered pits. This feature could be considered as a 



Figs. 1 2. Cleared laminae of Capparis aegyptica 
Lamk. showing differential wall thickening of sclerc- 
tracheoids and brachytracheoids, x 600. 


Figs. 3-5. Semi-diagrammatic sketches; Terminal 
idioblasts. Fig. 3. C. spinosa L. var. leucophylla DC. 
(N. C. Nair 22077 BSD) showing spheroidal sclereids. 
Fig. 4. C. spinosa L. var. himaleyensis (Jefrey) Jacobs 
{N. C. Nair 35750 BSD) showing sclerotracheoids. 
Fig. 5. C. spinosa L. {T, A, Rao 7768 BSD) showing 
brachytracheoids. 
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Table I 

Idioblast typology for specie.^ complex of Capparis spinosa L. 


Idioblasts of diagnostic value 

Name of taxa 

Taxonomic status 

Brachytracheoids 

1. C. spinosa L. (Fig. 5) 

1. C. spinosa L. 


2. C. spinosa L. var. spinosa 

2. C. spinosa L. 

Sclerotracheoids and also 

3. C. spinosa L. var. galeata 

3. C. cartilaginea Decne. 

infrequently 

(Press) Hook. f. 


Brachytracheoids 

4. C. spinosa L. var. 
himalayensis (Jafrey) 

Jacobs (Fig. 4) 

4. C. himalayensis Jafrey 


5. C. spinosa L. var. 

marina (Jacq.) K. Sch. 

5. C. sandwitchiana DC. 


6. C. spinosa L. var. 
niimmularia (DC.) 

F. M. Bailey 

6. C. nunimularia DC. 


7. C. spinosa L. var. 
canescens Coss. 

7. C. canescens Coss. 


8. C. spinosa L. var. 
a raven sis Zohary 

8. C. aegyptica Lamk. (Figs. 1-2) 

Spheroidal sclereids 

9. C. spinosa L. var. 

leucophylla (DC.) Boiss. 
(Fig. 3) 

9. C. leucophylla DC. 

Vesiculose sclereids 

10. C. spinosa L. var. 

nnicronifolia (Boiss.) 

Hedge and Lamond 

10. C. mucronifolia Boiss. 


11. C. spinosa L. var. 

parviflora (Boiss.) Boiss. 

11. C. parvi flora Boiss. 


diagnostic feature for this taxon and holds well as an 
independent taxon, namely C lencophylla 'DC. Further, 
anatomical difFerences, if discovered, there is a good 
reason to regard this taxon as a good species2. 

The treatment of C. nunimularia DC. as synonymous 
to the proper taxa, namely C. spinosa L. and further 
into its variety, namely C. spinosa L. var. nunimularia 
(DC.) holds well. The idioblasts in C. nunimularia 
DC. (Pritzel 284, CAL) are of terminal Sclerotra- 
cheoid type whereas in C. spinosa L., they represent 
terminal Brachytracheoid type. The sam.e considera¬ 
tion may be given weightage in treating. C. sand- 
wi-tchiana DC. (Fischer, s.n., LE) as a variety^, namely 
C. spinosa L. marina (Jacq.) K. Sch. due to the presence 
of distinct terminal sclerotracheoids. In this connec¬ 
tion, it is worthwhile to quote Jacob£2— 'Pritzel 284 
from North-Western Australia, which Jacobs alleged 
to var. marina, should actually be placed under var. 
mw 7 mulana'-—Thc:iT separation and placement under 


two varieties based on exomorphic feature seems to be 
correct and further clearly separates them from the 
proper taxon C. spinosa L. which has only brachy- 
tiacheoids in the lamina. 

Botanical Survey of India, T. Ananda Rao. 

Sibpur, Howrah 711 103, Mrs. Silpi Das. 

April 16, 1978. 
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ASPERGILLUS FLAWS IN THE AIR OF 
WORKING ENVIRONMENTS 

Aspergillus flavus Link has been reported as a 
common constituent of soil and plant materials, parti¬ 
cularly grain®. Some of its metabolites were proved 
to be toxic to living organisms including man. Afla- 
toxins produced by the fungus are now recognized 
as the most potent carcinogenic substances produced 
by living organisms^^. in addition to insects, which 
are commonly parasitized by A. flavus, animals and 
man also suffer from mycotic infections caused by the 
fungus'^. The fungus is also reported to be a parasite 
of seedlings of several crop plants, particularly Jegumesi®. 
A, flams is reported as a common constituent of the 
air-apora of both indoor and outdoor environments. 
But most of the studies under report are those conducted 
with the help of Petri dish exposures and reliable 
quantitative data gathered by volumetric samplers is 
scanty. During the years 1971, 1972, 1976 and 1977 
numerous air samples were collected with the help 
of an Andersen sampler^, at 20 selected sites, and the 
aerial concentrations of A. flavus were determined on 
the basis of the colony counts^. 


While 9 of the sampling sites could be classified as 
indoor environments, 7 were outdoor sites and 4 sites 
of mixed nature, i.e., with partial enclosures and sub¬ 
jected to influence of outdoor air. The concentrations 
of A. flavus recorded (Table I) varied from site to site 
Highest concentrations were recorded in places where 
the commodities handled are in the nature of grain, 
oil seeds, feeds, and fiuits. At the sites which are 
either residential areas, or work places where commo¬ 
dities like wood, fodder and cooked food are handled, 
concentrations of A. flavus were significantly low. A 
great variation is also observed between the samples 
taken at each site and the same is related to the commo¬ 
dity handled, deg’^ee of A. flavus contamination and 
time of sampling. Lacey3 recorded upto 10'^ conidia 
per cubic metre of air in the moist barley silos. Simi¬ 
larly high catches of A. flavus were also recorded in 
mills where infected maize was handledt^. in the 
present study the highest catch recorded is ^4,357/m3 
Probably greater numbers would have been obtained 
if the samples had been taken in the immediate vicinity 
of the commodity under closed conditions as was 
done by Lacey3. 


Table I 

Concentrations of Aspergillus flavus in the air of 20 sites in Mysore City 



Environment Number of 

Average 

Highest Catch 

Locality 

of Samples 

Concentration 

No./m3 

Date No./niL-3 


1. 

Regulated Market 

Outdoor 

59 

5,709 

27- 7-1977 

44,357 

2. 

Oil and Rice Mill 

Indoor 

35 

1,659 

10- 8-1977 

20,512 

3. 

Market (Fruit Section) 

Indoor 

40 

1,148 

7- 9-1977 

25,286 

4. 

Santhepet 

Indoor 

64 

523 

11- 8-1976 

4,768 

5. 

Poultry Shed 

Mixed 

335 

365 

13- 7-1972 

22,833 

6. 

Flour Mill 

Indoor 

8 

362 

2-11-1977 

1,078 

7, 

Coffee Curing Works 

Indoor 

33 

180 

12- 1-1977 

1,624 

8. 

Fire Wood Depot 

Mixed 

31 

123 

21-10-1977 

565 

9. 

Snuff Depot 

Indoor 

35 

123 

10- 8-1977 

565 

10. 

Bakery 

Indoor 

5 

121 

8- 9-1976 

292 

11. 

Paper Mill 

Outdoor 

29 

73 

11-8—1976 

848 

12. 

Saw Mill 

Outdoor 

1 

70 

1972 


13. 

Agarbathi Factory 

Indoor 

30 

58 

1-6 -1977 

468 

14. 

Hostel Kitchen 

Indoor 

34 

48 

17-11-1977 

380 

15. 

Cow Shed 

Mixed 

10 

44 

1-12-1977 

119 

16. 

Zoological Garden 

Outdoor 

1 

21 

1972 


17. 

Residential Area 

Outdoor 

2 

16 

1972 


18. 

Match Factory 

Outdoor 

32 

11 

23- 7-1977 

36 

19. 

Manasa Gangothri 

Outdoor 

709 

10 

19-11-1971 

299 






20-12-1972 

686 

20. 

Sanatorium (Hospital Ward) 

Mixed 

34 

7 

11- 8-1976 

89 
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It could be visualized from these results, that infected 
material provides the source for air-borne conidia and 
these, in turn, play a very important role in the contami¬ 
nation of sound stocks handled in these places. At 
Manasa Gangothri (the University Campus) where 
samples were collected each day for a period of 2 years, 
high catches of ^4. fiavus were obtained when the wind 
was blowing from North-East Direction. The Regu¬ 
lated Market and the mills, where very high concen¬ 
trations were recorded, were found to be situated in 
North-East direction. So it was felt that these sites 
might be the chief sources for air-borne A. fiavus 
conidia sampled at Manasa Gangothri, 2 km away 
from it. To verify this a series of samples was taken 
with Andersen sampler, 8 m above the ground level, 
at 5 sites and the catches 3,115, 1,044, 100, 70 and 
35/m3 were recorded at Regulated Maikct, 3 sites in 
between and at Manasa Gangothri. The data 
confirms our opinion that the grain markets and mills 
are the chief sources of air-borne A. fiavus contami¬ 
nation. The fact that upto 72% of the air-borne 
conidia of A. fiavus are toxigenic® makes us conclude 
that the fungus is a hazardous mold in the environ¬ 
ment. Apart from contamination of healthy stocks 
of grain, biodeterioration and mycotoxin production 
in them, the fungus might play a hazardous role on 
the health of people exposed to its air-borne spores 
in the form of mycotic infections and allergic disorders. 
The statement of Sreenivasamurthy^^ that air-borne 
spores of toxigenic strains of A. flavns might contami¬ 
nate the food materials is substantiated by the results 
of the present study. 

On the whole., peak catches of A. fiavus were re¬ 
corded during the winter and rainy periods. This 
is in agreement with the earlier repot 

Even at sites where A. fiavus was recorded in high 
concentrations, it was not found to be the dominant 
air-borne type as reported by some workers^j 3,7,i3 
but it was found to occupy second, third or fourth 
positions among Aspergillus species. 

The data reported in, this study necessitates the 
recognition of A. fiavus as a hazardous mold in the 
working environments such as mills, grain markets 
and poultry sheds. These areas provide the foci of 
air contamination, and this warrants due considera¬ 
tion in situating such places while planning cities and 
towns. It is suggested that people working in such 
areas should wear dust masks to protect themselves 
from the respiratory hazards. 

Our sincere thanks to the persons who have 
permitted us to take air samples and to C.S.I.R. for 
the financial help. 

P.G. Department of Botany, K. B. Jayaprakash. 
University of Mysore, E. Rati. 

Mysore 570 006, India, A. Ramalingam. 

May 23, 1978. 
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TEMPERATURE DEPENDENT OSMOTIC 
REMEDIAL MUTATION INDUCED IN THE 
ADENINE BIOSYNTHETIC PATHWAY IN 
TOnULOPSIS BOVINA 

The nature of the mutations induced in an auxotroph 
diders widely. These may be temperature sensitive 
or pH sensitive and a few may be osmotic remedial 
or temperature dependent osmotic remedial. In all 
these cases, the auxotrophic mutants may not require 
the growth factors in minima) medium and behave as 
prototrophs, w'hen grown under the above specific 
conditions. Employing a purple diauxotrophic mutant 
of the yeast Torulopsis hovina, requiring purine (adc- 
nine/hypoxanthine) and sulfur amino acid (methionine/ 
cysteine), the natuie of the mutation induced in the 
adenine biosynthetic pathway was studied. In this 
report, evidence is presented for the possible occur¬ 
rence of missense type of mutation in the adenine 
biosynthetic pathway. 

The purple diauxotrophic mutant of T. bovina was 
examined for temperature sensitivity and for growth 
on hypertonic media to elucidate the possible nature 
of the genetic changes induced in the adenine bio¬ 
synthesis (the mutant was found to have block in 
the conversion of S-aminoimidazole ribonucleotide to 
5-amino-imidazole-4-carboxylic acid ribonucleotide). 
Tests were carried out at 3T and 37° C on the 
modified Wickerham’s minimal mediumi^^ made 
hypertonic with sucrose or potassium chloride^. 
Growth patterns observed for the mutant on media 
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Table I 


Growth response of the diaiixotrophic mutant of T. bovina on hypertonic media at three levels of temperature 


Incubation 

temperature*’*' 

KCl in minimal medium 


1*33 molal 

Sucrose in minimal medium 

0 • 0 molal 

0*067 molal 

0*0 Molal 

0*067 Molal 

Mutant Wild* 

Mutant 

Wild 

Mutant 

Wild 

Mutant Wild 

Mutant Wild 

27° C 


± 

-4- 

_ 

-f- 

+ 

zh 

32° C 

± 

-f 

± 

+ 



-h ± 

37° C 


+ 


+ 



-b - 


Note .—^The mutant (ad~j meth") colonies grown on minimal medium (supplemented with adenine and 
methionine) were replica-plated® on minimal medium agar plates (supplemented with methionine only) containing 
either potassium chloride or sucrose. Growth was observed for over a period of 3 days. 


* Wild-type was also replica-plated as control. 

** Normal temperature for growth is 26-27° C, The wild-type and the mutant growth poorly at 32° C and 
do not grow at 37° C. 

-f = Normal growth; ± = poor growth; — = no gi'owth. 


lacking adenine and made hypertonic are seen in 
Table I. 

From the results it can be seen that the mutant 
colonies did not grow on media not supplemented 
with either potassium chloride or sucrose incubated 
at the above temperatures, suggesting that the induced 
mutation was not temperature sensitive. However, 
the mutant showed poor to no growth either on potas¬ 
sium chloride or sucrose supplemented media incu¬ 
bated at 21° C. On the other hand, there was effi¬ 
cient growth of the mutant on hypertonic media incu¬ 
bated at 32° and 37° C, indicating that the muta¬ 
tion induced in the adenine biosynthetic pathway was 
temperature dependent osmotic remedial. Mutants 
exhibiting growth on minimal medium in response to 
temperature changes or increased osmotic pressure 
or combination of both, have been interpreted as due 
to missense mutations^“5, Missense mutations indu¬ 
ced in DNA lead to the substitution of one amino 
acid for another in the polypeptide chain. Such a 
change may result in a partial enzymatic inactivation 
which becomes absolute under specific conditions 
of temperature and pH. Mutations of similar kind 
might be involved in the mutant of T. bovina in the 
adenine biosynthetic pathway enabling the growth on 
hypertonic medium at higher temperatures. 

Department of Microbiology, S. P. Rao. 

Osmania University, H. Polasa.* 

Hyderabad-7 (A.P.), 

May 18, 1978. 


* Reprints may be obtained from Prof. H. Polasa. 
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CYTOCHEMICAL STUDIES ON THE EFFECT 

OF KINETIN ON CUCUMBER COTYLEDONS 

KiNETiN-inducible developmental steps depend upon 
RNA synthesisi. An open question is how kinctin 
stimulates RNA synthesis. There are several path¬ 
ways for its mode of action^. The present study 
examines a novel effect of kinetin on histone composi¬ 
tion and subsequent changes in endogenous levels of 
RNA in iso-lated cucumber cotyledons. 

Seeds of Cucumis sativus were surface sterilized with 
0-01% mercuric chloride and germinated in dark at 
25 ih 2° C. Cotyledons were excised and floated on 
distilled water or on 10 ppm kinetin since it showed 
maximum stimulatory effect on the expansion growth 
of cotyledons (Table I). After 24 and 48 hours of 
incubation cotyledons were fixed in Carnoy’s fluid 
and neutral buffered formalin. In 10 microns thick 
sections of cotyledons, RNA and histone fractions 
were localized in the manner suggested by Tepper and 
Gifford^ and Black and Ansley^ respectively. Extinc¬ 
tion values and relative content of RNA were 
measured with the help of cytophotometers^^. 
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Table 1 

Effect of different concentration of kinetin on cucumber cotyledon expansion 
The values represent mean of thirty replicates 


Cotyledon area in mm2 


Period in hours Control Kinetin 

(concentration in ppm) 




0-01 

0-1 

1-0 

100 

20-0 

0 

47-0 

47-0 

47-0 

47-0 

47-0 

47-0 

24 

49-25 

57-0 

57-0 

72-0 

81-2 

85-2 

48 

57-25 

69-70 

71-5 

98-0 

130-7 

125-0 

72 

70-76 

83-2 

85-4 

113-4 

157-0 

138-1 

96 

77-80 

83-0 

85-8 

120-0 

178-0 

170-0 




Table II 





Effect of kinetin 

on endogenous RNA level, cell 

area and nuclear 

volume. 



The data represent the average of fifty replicates 



RNA content/cell in 
arbitrary unit 

Cell area {pd) 

Nuclear volume (^^3) 

iCLiLiu in nouis 

Control Kinetin 

Control Kinetin 

Control Kinetin 


0 

6-012 

6-012 

890 

89-0 

6-37 

6-37 

24 

6-662 

18-04 

108-5 

198-0 

11-49 

82-49 

48 

6-880 

31-20 

117-0 

262-5 

29-66 

84-33 


Changes in the content of RNA in cells of cotyledon 
after kinetin application are shown in Table II, Initi¬ 
ally the cells contain about 6*0 arbitrary units of RNA. 
In control no change in RNA content is observed, upto 
48 hours of incubation. On the other band a pro¬ 
nounced increase is observed in the endogenous level 
of RNA after kinetin application. The 24 hour cells 
of kinetin-treated cotyledons contain more than two 
times the RNA of the control. This difference becomes 
five-fold in 48 hours. A similar trend is also observed 
in the size of cotyledons and their cells. Kinetin 
? (10 ppm) brings about two-fold increase in the area 

of cotyledons as well as their cells (Tables 1, JI). 

^ Rijven'^ showed that light-promoted cell expansion of 
detached fenugreek cotyledons was mimicked by 
I kinetin application, and that the expansion of coty¬ 
ledons and net RNA synthesis were inhibited by actino- 
mycin-D, 6-methyl purine and thiouracil. We also 
observed a fair correlation between the increase, in 
endogenous RNA level and the expansion of the cells 
in kinetin treated cotyledons. After kinetin appli¬ 


cation, a marked increase in nuclear volume was 
observed. At 24 hours of incubation, nuclei of kinetin 
treated cotyledons showed seven-fold increase in their 
size ever the control which was reduced to about 3 
times after 48 hours of incubation (Table 11). 

An interesting point is the effect of kinetin on the 
composition of histones. Ammoniacal silver nitrate 
reaction detects two fractions of histones, viz., arginine 
rich and lysine rich. Black granules in the micro¬ 
photograph (Fig. 1) indicate the presence of arginine 
fraction and the faint background in the nucleus 
(actually brown colour in the stained preparation) 
represents lysine rich histones. Nuclei of control 
cotyledons are rich in lysine rich histones (Fig. 1 A, C) 
while kinetin-treated ones contain more of arginine 
rich histones (Fig. IB, D). Sauter® concluded that 
RNA synthesis proceeds mainly in diffuse chromatin, 
the dense chrematin being inactive with respect to 
DNA directed RNA synthesis. Further he empha¬ 
sized that lysine rich histones cross linking the chro¬ 
matin fibrils are responsible more for the formation 
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of dense inactive chromatin as compzred to arginine 
rich ones. We found that kinetin alters the composi¬ 
tion of histones from lysine to arginine, which may be 
the probable cause for the increase in the endogenous 
RNA level. A similar alteration in histone composi¬ 
tion was observed by Piesco and Alvarez^ in the nuclei 
of pea root after kinetin application. Thus the altered 
composition of specific histones may represent the 
initial step in preparing the chromatin for high trans- 
scriptional activity. 



Fig. 1. A-D. Microphotographs of nuciei of 
control and kinetin treated cotyledons (x 800). 
Note higher content of lysine rich histones (Ly) in 
nuclei cf control cotyledons incubated for 24 hours (A) 
and 48 hours (C). On the other hand nuclei of kinetin 
treated cotyledons show predominant localization cf 
arginine rich histones (AG) at 24 hours (B) and 43 hours 
(D) of incubation. 

The research awards from ICAR and CSIR to KRP 
is gratefully acknowledgedL 
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University School of Sciences, Kamlesh R. Patel. 
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UTILITY OF UNMATED FEMALES OF 
PERISIEROLA NEPHANTWIS MUESEBECK 
IN THE BIOLOGICAL CONTROL OF 
NEPHANTIS SERJNOPA MEYRICK 

Nephantis serinopa Meyrick is one Oif the serious 
pests o£ coconut^ and is parasitized, by a number of 
native parasites in the field'^'**. Perisierolct nephuntidis 
Muesebeck was reported tO' exert ch^eck on the popula¬ 
tions of Nephantis larvaeT Attempts are made to 
use this parasite in the control cf N. serin ’:since 
control bjy conventional methods is unsatisfactory 
Mars production of P. nephanddis in the laboratory 
for inundative releases sometimes results in the 
production of females only. Studies were made on 
the utility of unmated females of P. nepbjntidis in 
the biological control of N. serinopa and the results 
are presented in this paper. 

A culture of P. nephantidis was maintained, at 
room temperature, on the larvae of N. serinopj. The 
pupae were individually kept in glass tubes fm 
emergence of adults. On emergence the virgin females 
were confined individually with larvae rf N. serinopa 
and fed with honey drops on waxed paper. Similarly 
females with males at 1 : 1 ratio were confined with 
host larvae till all the females died. Observations 
on! host mortalitfy sex-ratio of the parasite and 
progeny production were recorded. 

The results revealed that unmated females of P. 
nephantidis paralysed the host laravae as effectively as 
mated females and laid eggs on them. Mortality of 
host caused by mated and uUmated females was 
100%. The progenies produced by mated and 
unmated females differed widely (Table I). Un¬ 
mated females produced only males as against both 
sexes produced by mated females. Both mated and 
unmated female,'*, had three reproductive cycles in their 
life-time, spread over 12 to 13 days, with four 
five days intervals between cycles. 


or 
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Table 1 

Progenies produced by mated and immated females of 
P. nephantidis 

No. Reproduc- No. progeny/female* 


tive cycle 

Male 

Female 

Total 

Mated 




female 3 

3-6±0-31 

7-4±0-32 

ll-0±0-34 

Un mated 




female 3 

13-8±0-45 

Nil 

13-8±0-45 


Mean of ten observations. 
zt 95% cO>n£dence limit. 


The results suggest that unmated females can be 
used in biological control of N. serinopa. 

The authors are thankful to Mr. D. Settu for his 
help in the investigation and to the Indian Council 
of Agricultural Research, New Delhi, for financial 
support. 
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CONTRIBUTIONS TO THE CYTOLOGY OF THE 
MOLE CRICKET GRYLLOTALPA AFRICAN A 

Considerable amount of work has been done on 
the chromosome morphology and behaviour of the 
mole cricket Gryllotalpa hexadactylal~^, Gryllotalpa 
gryllofalpa^, Gryllotalpa africana^~'^, Gryllotalpa 
himalayana^, and Gryllotalpa fossor^. However, metrical 
analysis', nature and distribution of heterochromatin 
have not been made. Therefore this project on Gryllo¬ 
talpa africana was undertaken to fill the gaps in our 
knowledge. 

The adult males of Gryllotalpa africana collected 
from the environs of Manasagangotri, Mysore (India) 
formed the material for the present investigations, 
chromosome preparahons were made from the 


testes by the colchicine-hypotonic-flame dry 
technique. The metrical analyses (L^ and I^ values) 
were calculated according to the method proposed by 
Levan et <3/.^®. Heterochromatin studies were made 
according to Sumner’s^ 1 technique with minor modi¬ 
fications. 

The chromosome number is 23 (22A -}- X) in males 
(Fig. 1). There are 9 pairs of metacentric autosomes 
with the values ranging from 101 ■ 03 to 31 • 18 and the 
P values varying from 44-98 to 37*83. The remain¬ 
ing 2 pairs of autosomes are submetacentric with the 
values of 106*15 and 106-00 and P values of 32-80 
and 34*23. The X-chromosome is also metacentric 
with L^ and 1® values of 168*75 and 47-46, respectively. 
It is the longest member of the complement which 
accounts for about 17% of the total haploid set. Out 
of the 2 pairs of submetacentric autosomes, one pair 
has distinctly stretched centromeres and they serve 
as the marker chromosomes. The metrical values 
are given in Table I and the idiogram has been 
constructed (Fig. 2). The single B-chromosome 
encountered appears to be metacentric and it belongs 
to the smallest metacentric autosomal series (Fig. 3). 
The application of C-heterochromatin technique has 



Fig. 1. Spermatogonial metaphase plate of Gryllo¬ 
talpa africana. 
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revealed the presence of C-positive segments at the 
centromeric and intercalary regions. The hetero¬ 
chromatin blocks are clearly seen in the spermato- 
gonial (Fig. 4) and diplotene (Fig. 5) stages. The 



Fig. 3. Spermatogonial metaphase showing the 
B-chromosome. 



Fig, 4. Diplotene showing hetercchromatin blocks. 



Fig. 5. Heterochromatin distribution pattern in 
spermatogonial metaphase chromosomes. 
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metacentric X-chromosome is characterised by the 
presence of centromeric as well as two C-positive 
blocks on both the arms. 

Table I 


Showing the metrical values of the chromosome comple¬ 
ment of the mole cricket Gryllotalpa africana 


Chromosome 

number 


r 

Chromosome 

"J 

1 

10103 

39-63 

m 

2 

84-60 

42-67 

m 

3 

76-42 

44-98 

m 

4 

68-53 

43-94 

m 

5 

64-47 

44-09 

m 

6 

63-60 

42-19 

m 

7 

63-41 

44-35 

m 

8 

53-15 

40-93 

m 

9 

31-18 

37-83 

ni 

10 

106-15 

32-80 

sm 

11 

106-00 

34-23 

sm. 

X 

168-75 

47-46 

m 


Even though 23 chromosomes have been reported 
in different species of Gryllotalpa, it is for the first 
time the metrical values have been worked out for 
Gryllotalpa africana. Similarly, ■ no information is 
available with regard to the distribution pattern of 
hererochromatin in the chromosomes of the genus 
Gryllotalpa. The nature of heterochromatin blocks 
in the X-chromosome of Gryllotalpa africana is similar 
to the distribution pattern of heterochromatin blocks 
found in the X-chromosome of the Acrid id grass¬ 
hopper Poekilocerus pictus'^'^. As it has been pointed 
out earlieri3, the distribution pattern of heterochro¬ 
matin in the present study has shown that lot of repeti¬ 
tive DNA is present in the genome and the structural 
re-arrangements must have occurred during the course 
of karyotypic evolution. 

One of the authors (KRK) acknowledges with grati¬ 
tude the financial assistance by Council of Scientific 
and Industrial Research, New Delhi. 

Department of Zoology, M. R Rajasekarasetty. 
University of Mysore, K. R. Kumaraswamy. 
Manasagangotri, 

Mysore 570 006, India, 

June 3, 1978. 
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CHLOROTIC STUNT—A NEW VIRUS DISEASE 
OF CATHARANTHUS ROSEUS IN INDIA 

Cat liG rant ha us roseiis (L.) G. Don., a common 
perennial ornamental, known more for its medicinal 
value, has been observed in and around Lucknow to 
be sull^ring from a virus disease characterized by yellow 
green mosaic followed by crinkling of the leaves and 
general stunting of the plants. Present communi¬ 
cation deals with the mode of natural spread and bio¬ 
physical properties of the virus. Host range of the 
virus was also tested to identify the potential dangers 
v/hich perennial plants, harbouring viruses, often pose 
to other economically important plants. 

Pure culture of the virus was maintained by 
mechanical inoculation of C. roseus plants through 
sap prepared from a single local lesion produced on 
cotyledonary leaves of Cucimiis sativus. Inoculum 
was prepared by grinding young infected leaver of 
C. roseus in a pestle and mortar with equal amount 
(W/V) of phosphate buffer (0*2 M, pH-6). The slurry 
was squeezed through double folds of muslin cloth and 
centrifuged at 5,000 rpm for 15 minutes at 10‘" C. The 
clear supernatant thus obtained, termed as standard 
extract (SE), was used in all experiments unless stated 
otherwise. 

Transmission tests with aphids, viz., Myzus persicae, 
Aphis gassypii, A. craccivora, A. nerii and Brevicoryne 
brassicae were carried out by giving them starvation 
period, acquisition probes and inoculation feedings 
of 3 hours, 2-3 minutes and 24 hours respectively. 
C. roseus was used both as a donor as well as recipient 
host. 

The virus could easily be transmitted by mechanical 
means through leaves (using carborundum powder 
as an abrasive) as well as by all the aphid species tested 
in the present investigation. 

Data included in Table 1 indicate that the virus 
infecting C. roseus has a wide host range including 
ccononiically inportant plants belonging to 


Table i 

Reaction of a virus from C. roseus to some host plants 
^<^st Family^' Symptoms 


Amarantlnis viridis L. 

1 

LNS 

Beta vulgaris L. 

2 

CLL 

Calendula sp. 

3 

MM 

Capsicum anmmm L. 

4 

MM 

Celosia cristata L. 

1 

CLL 

Centaurea moschata L. var. alba 

3 

SM 

Chenopodium album L. 

2 

NLL 

Chrysanthemum morifolium 
(Ram) Hernsel 

3 

MM 

Citrulliis vulgaris L. 

5 

LCS, SM 

Cuciimis sativus L. 

5 

NLL, SLN 

Ciicurhita pepo DC. 

5 

LNS 

Lablab purpurens (L.) Sweet 

6 

LAL 

Gomphrena globosa L. 

1 

CLL 

Lycopersicon esculent urn Mill. 

4 

Latent 

Meliotus alba L. 

6 

MM 

Nicotiana clevelandii Gray 

4 

LCS, SLN 

N. glutinosa L. 

4 

SM, BLL 

N. plumbaginifolia Viv. 

4 

SM, BLL 

N. tabaciim L. var. Somsun NN 

4 

VC, BLL 

N. tabacum L. var white burley 

4 

SM, LD 

Pliysalis minima L. 

4 


Sida cordifolia L. 

6 

MM 

Solanum nigrum L. 

4 

SM, LD 

Sonchus oleroceans Linn, 

3 

LCS 

Spinaceo oleracea L. 

2 

CLL 

Vaccaria pyramidata Medic 

7 

SM, LC, CBF 

Zinnia elegans Jacq. 

3 

MM 


BLL = Blistering of leaf lamina; CLL = Chlorotic 
local lesions; LCS == Local large chlorotic spots; 
LNS = Local large necrotic spots; NLL = Necrotic 
local lesions; VC = Vein cleaving; CBP = Colour 
breaking in petals; LAL = Local angular lesions; 
LD = Leaf deformation; MM = Mild mosaic; 
SLN = Systemic lethal necros.is. 

*1, Amaranthaceae; 2, Chenopodiaceae; 3, Com- 
positae; 4, Solaiiaceac-; 5, Cucurbitaceae; 6, Legu- 

minosae; 7, Caryophyllaceae 

family Solanaceae, Amaranthaceae, Chenopodiaceae. 
Caryophyllaceae, Compositae, Cucurbitaceae, Mal¬ 
vaceae and Leguminosae. Abelmoschus esculentus 
L., Ageratum conyzoides L., Ammi majus L., AntL 
rhinuTti majus L.j Brassica oleracea L^.j Cineraria sp.^ 
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Cocclnea indica L., Cosmos blpinmtus Cav., Crotalaria 
spectabilis Retz., Dahlia variabilis L., Datura innoxia 
Mill., D. metel L., D. stramonium L.. Dorotheanthus 
biliidiforme (Burm, f.) N.E. Br., Euphorbia hirta L., 
Helichrysum bracteatum Andr., Helianthus annuus 
L., Oxalis corniculata Linn., Petunia violacea L. 
‘Hybrida’, Phaseolus aureux Roxb., P. vulgaris L., 
Pintobean, Bean bountiful, Bean bataff, Phlox drum- 
mondii L., Solanum melongena L., S. tuberosum L. 
Vars. 2703, 2708 C-140, S. khasiamim Clarke, Raphamis 
sativus L., Tagetus erecta L., Tridex procumbens L., 
Vigna sinensis L., California 5 and Early Ramshom 
and Zea mays L. neither produced any symptoms ncr 
the virus could be recovered from them as evidenced 
by back inoculation tests. 

Bio-physical properties of the virus were carried 
out using C. roseus as donor and Cucimis sativus as 
recipient host. Virus in the standard extract could 
not withstand dilution cf 10-4, heating for minutes 
at 50° C, and when stored beyond 12 hours ai 30-32° C. 

Periwinkle mGsaicL 2 is incidentally the only virus 
which is known to naturally infect Catharanthiis roseus 
plants in India. The virus described here is trans¬ 
mitted by mechanical means with an incubation period 
of about 5-15 days in C. roseus as well a- by aphids. 
It has a wide host range and produces local symptoms 
on Celosia cristata, Beta vulgaris. Gomphrena 
globosa, Amaranthus viridis and Lablab purpurens. 
Periwinkle mosaic virus^ in contrast, has an incubation 
of 60-70 days in C. roseus and is neither aphid trans¬ 
missible ncr infects any of the aforesaid hosts. Cucumis 
savitus reacts with this virus within 3-4 days after 
inoculation resulting in the formation of local lesions 
on colyledonary leaves followed by systemic veinal 
necrosis leading to the death cf the plants within 10 
days. Periwinkle mosaic virus, instead, dees not 
cause systemic lethal necrosis of C. sativus plants and 
only produces greenish yellow spots followed by yellow 
streaks on young leaves after 8-10 days of virus inocu¬ 
lation. Differences in bio-physical properties of 
periwinkle mosaic and present virus do not seem to be 
much different. Periwinkle mosaic virus, however, 
has DEP = 10-3, TIP = 55° C, LIV = 24 hrs. while 
the virus dealt herein has a DEP = 10-4, XIP = 50° C, 
LIV = 12 hrs, Ladino clover yellow patch3 and 
rose mosaic virus4 which have been shown to infect 
C. roseus during experimental inoculations differ from 
our isolate in aphid transmission, bio-physical pro¬ 
perties and host range. Present virus infecting C. 
oseus has been tentatively named as periwinkle chlo¬ 
rotic stunt virus till further identification is possible 
through serology and electron microscopy (in progress). 

Authors are grateful to Professor T. S. Sadasivan 
for critically going through the manuscript. 


Plant Virology Laboratory, A. A, Zaidl 

National Botanic Gardens, B. P. Singh. 

Lucknow 226 001 (U.P.), K. M. Srivastava. 

India, June 17, 1978. 
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A NUCLEAR POLYHEDROSIS VIRUS FROM 
RICE CASE WORM, NYMPHULA DEPUIVCTALIS 
(GUEN.) (LEPIDOPTERA : PYRALIDAE) 

The rice case worm, Nymphida depimctalis (Guen.) 
occurs sporadically on rice in severe proportions at the 
early stages of the crop. During December, 1977, 
several larvae and pupae were seen dead due to an 
epizootic infection in the rice fields of the College of 
Agriculture, Vellayani, Kerala. Examination of the 
tissue preparations and haemolymph from infected 
larvae by light microscopy revealed the presence of 
numerous refractive polyhedral inclusion bodies in 
them. The polyhedra did not stain with Giemsa’s 
solution, without pretreatment with acid. 

Purified suspension of the inclusion bodies from 
diseased N. depimctalis induced disease causing 60-70 % 
mortality of the larvae in 5-6 days. Infected larvae 
developed symptoms of anorexia and stopped feeding 
in 3-4 days. Generally, infected larvae came out of 
their cases before death. Towards advanced stages 
of the disease, the tissues were liquefied and the cuticle 
was highly fragile and ruptured easily liberating the 
liquefied contents (Fig. 1). When inoculated in the 



Fig. 1. Rice case worm, Nymphula depunctalis 
died of NPV, showing breaking of integument an4 
oozing out of liquefied contents (arrows). 
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lat&r instars, they completed the larval stage but 
died at the pupal stage. 

The reaction of the polyhedra to Gienisa’s stain 
and the symptomatology proved that the disease was 
a nuclear polyhedrosis. 

There is no previous record of any viral pathogen 
affecting the larvae of rice case worm. 

Division of Entomology, Abraham Jacob. 

College of Agriculture, K. Sasidharan Piliai, 

Vellayani 695 522, P. A. Raj an Asari. 

Kerala, March 9, 1978. 


LARVAL TRICHINELLID IN CAPSULES OF 
DIAPHRAGM AND STRIATED MUSCLES 
OF ALBINO RATS 


The encapsulation of TrichineUa spiralis has been 
studied in striated muscles of hostsh Capsules har¬ 
bouring larvae within them gain optimum size in 50 
days PIC Records of a maximum number of nine 
larvae in a capsule are available.- 



Figs. 1-2. Fig. 1. L.S. through the capsule of 
diaphragm tissue showing ten larvae of TrichineUa 
spiralis (x 400). Fig. 2. Part of L.S. through the 
capsule of skeletal muscles showing one T. spiralis 
larva (x 500). 


Presently a strain of T. spiralis, brought from 
Calcutta School of Tropical Medicine and maintained 
in the albino rats for six years, was subjected to the 
study of larvae present in the capsule of diaphragm 
and skeletal muscles. 6 p sections of the diaphragm 
and skeletal muscles were stained with haematoxylene 
and eosin following standard histological procedures. 

The number of larvae in a capsule varies between 
one and ten (Fig. 1) in diaphragm tissues, while in 
the skeletal muscles the number is found to be one 
in a capsule (Fig. 2). The present finding is a depar¬ 
ture from earlier ones^. Moreover, variations in the 
number of larvae of different regions (i.e., diaphragm 
and skeletal muscles) are apparent in the present case 
and is in consonance with the proposed frequency 
pattern^. This might be correlated with variations 
in visceral larval migrans cf the trichinid larvae in 
the definitive site of the host concerned. 

Thanks are due to Professor D. K. Choudhuri, 
Head, Zoology Department, for providing laboratory 
facilities and to the University of Burdwan for award 
of a research fellowship to one of us (J. N. S.). 

Parasitology Laboratory, J. N. Sinha. 

Zoology Department, G. Majumdar. 

Burdwan University, 

Burdwan 713 104, 

West Bengal, April 24, 1978. 
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SEX EXPRESSION IN CORIANDER 
(CORIANDRUM SATIVUM L.) AS AFFECTED BY 
GROWTH REGULATORS 

Coriander (Corianderum sat ham L.), an aromatic 
plant valued for leaves and seeds is andromonoecious 
and the sex balance is towards maleness. There have 
been numerous reports on the chemical control of sex 
expression in plants’Singh and Ramanujam^’ have 
reported the effect of maleic h|ydra2ide, F.W. 450 and 
IBA on sex expression in coriander. The present smdy 
reports the pattern of sex expression in coriander as 
affected b|y gi'bberellic acid (GA^), ethrel and 
cycoCel (CCC). 

The study was carried out with the local variety 
of coriander’ grown in 12" dia. pots in the premises 
of Lalbagh, Bangalore. GA3, ethrel and CCC, each 
at 100 ppm, were administered in aqueous foliar spray, 
along with 0T% tween 20 on plants onCe at 5-leaf 
stage. The treatment was replicated 5 times in a 
randomized block Idyout. 



^30 


tetters to the Editor 


f <^urrehi 
L Science 


Table I 

Response of the local variety of coriander (Coriandrum sativum L.) to three different growth regulators; 

Average of 5 replications 

Treatment Bisexual flowers Male flowers per Total flowers Bisexual: 

per umbel umbel per umbel Male 


Control 

28-6±l-85 

34-4±l-85 

63*00±2-70 

1 : U 20 ± 0-12 

GA 3 (100 ppm) 

28-6±M5 

52-0±2-50* 

80-67±7-60*' 

1 : l-SZiO'OS*^ 

Ethrel (100 ppm) 

30-6±2-65 

29‘2i:0*85* 

59-80±3*55 

1 :0*96±0’05’>' 

CCC (100 ppm) 

32-6±3-10 

25-6±2.00* 

58-20±4-54 

1 :0*79±0'05* 


* Significant at P = 0-05. 


The data as summarized in Table I reveal that 
GA.^ increased and ethrel and CCC decreaseld the 
total number of flowers per umbel. While the ratio 
of bisexual to male flowers was 1 : 1*2 in control, it 
increased to 1 : T82 by GA 3 brought about by an 
increase in the number of male flower's. On the 
other hand, ethrel and CCC gave a ratio of 
1 : 0-96 and 1 : 0 * 79 ' respectively brought about by 
both decrease in the number of male flowers and 
concomitant increase in that of bisexual flowers—CCC 
being more efficient in this regard. 

The author records her thanks to Dr. Ja^achandra 
for guidance and to the authotities of Lalbagh for 
facilities. The financial support from CSIR and 
enCiouragement by Prof. M. Nagaraj are duly 
acknowledged. 

Department of Botany, AmruthaVALLL 

Bangalore University, 

Bangalore 560 001, 

AUy 29 , 1978. 
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ON THE LITTLE KNOWN PONY FISH, GAZZA 
JORDAN AND STARKS (PISCES: 
LEIOGNATHIDAE) IN THE INDIAN WATERS 

The Indo-Pacific genus Gazza Ruppell is known 
its type species, Gazza minuta (Blodh) and the little 
known Gazza achlamys Jordan & Starns. Jordan and 
Starks^ desScribed and figured Gazza achlamys on the? 
basis of 5 specimens from Sri Lanka and 2 specimens 
from the Philippines. Subsequent to its original dis¬ 


co-very, the species has been listed from the Philippines 
(Herre- ; Tiews and Caces-Borja^) and briefly redes- 
cribed from Sri Lanka (MunrO^). In spite of these 
earlier reports, the species is neither described nOr listed 
by Weber and de Beaufort^ from the Indo-Australian 
archipelago, nor by Fischer and Whitehead<3 in the 
FAO species identification sheers for the Eastern 
Indian Ocean and the Western Central Pacific. In 
the present Communication the identity of tlie species 
is discussed and reported for the first time in the 
Indian' waters based on a specimen from the Great 
Nicobar Island in the Andaman Sea. 

Gazza achlamys Jordan & Starks 

(Fig. 1) 

Gazza achlamys Jordan' & Starksl, 1917, 446, pi. 45 
Munro,^ 1955, 147, fig. 426; Tiews and Caces- 
Borja,3 1965, 59. 

Gazza minuta Menon and Talwar'^ (nec Bloch), 1972, 
44. 



Fig. 1. Gazza achlamys Jordan & Starks 


Material: One ex., 50 mm in standard length; 
Shampen village' Dogma river (Great Nicobar Is.) ; 
10th April 1966; coll. A. Daniel; Zoological 
SuiVefy of India regd. no. F. 7404/2. 

DisPingMing characpm : This species diffiers 
from all other members of the famiJJy except Gazza 
miunta (Bloch) in having distinct 'canine teeth in 
both jaws and may be easily distinguished from 
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G. mimita (Bloch) itf having the anterior part of the 
back of boJjy naked {vs s'caly). and By its, relatively 
bigger eye (eye-diameter 2*0 times in interorbital 
width vs* 1 * 0—1 * 2 times). 

Remarks ; The specimen of Gazza achtamys 
(CMFRI regd. no. F98/590) listed by MurtyS from 
Mandapam (Palk Bay) in the repository of the 
Central Marine Fisheries Research Institute, Mandapam 
Camp (Tamil Nadu) is clearljy a misidentihcation of 
Gazza mlnuta (Bloeh). Fur'ther, the specimen of 
Gazza minuta listed by Menon and TaLwar'^ from the 
Great Nicobar Island is also a misi4entificadOn, being 
Gazza achlavvys. The present record is a valuable 
addition to the ichthyofauna of the Andaman Islands. 

The authors are grateful to Dr. T. N. Anantha- 
krishnan', Director and Dr. K. C. Jayaram, Deputy 
Director, Zoological Survey of India, for their sustained 
encouragement. The senior author is also thankful to 
Dr. N. C. Dutta, Department of Zoology, Calcutta 
University, for* encouragement. 


Zoological Survey of India, (Miss) RAMI SiNGH. 
27, Jawahai'lal Nehru Road, P. K. TalwAR. 
Calcutta 16, June 12 , 1978. 
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THE 59th ANNUAL CONVENTION OF THE INSTITUTION OF ENGINEERS (INDIA) 


The 59th Annual Convention of the Institution of 
Engineers (India) will be held at Bangalore during 
January 5-10, 1979. This Convention will also convene 
a National Seminar on ‘Educating the Engineer of 
the Future The participation cf many eminent 
engineers, industrial leaders and educationists both 
from India and abroad, in this Convention and 
National Seminar, will be an additional feature of the 


Bangalore programme. Several memorial lectures 
related to engineering topics will cover many national 
and international issues of engineering importance. 
Further particulars can be obtained from Sri B. T. 
Nagrani, Secretary and Director General, The Insti¬ 
tution of Engineers (India), 8 , Gokhale Road, 
Calcutta 700 020. 


TENTH NATIONAL CONFERENCE ON CRYSTALLOGRAPHY 


The Tenth National Conference on Crystallography 
will be held at the School of Materials Science and 
Technology, Banaras Hindu University, Vamnai-i 
221 005, from February 21-23, 1979. Papers are invited 
on structural aspects of inorganic, organic and bio¬ 
logical systems, surfaces and thin films, amorphous 
and partially amorphous disorder, solid state physics 


and chemistry and materials science, etc. Abstracts 
in duplicate, not exceeding 250 words, should reach 
the organizers by December 15, 1978, with a regis¬ 
tration fee of Rs. 20-00. All correspondence may be 
addressed to Dr. S. Lele, Department of Metallurgical 
Engineering, Banaras Hindu University, Vara¬ 
nasi 221 005. 
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Radiation Regime of Inclined Surfaces 

(WMO-Technical Note NO'. 152), By K. Ya. 

’ Kondratyev. (World Meteorological Organization', 

Geneva, Switzerland), 1977. Pp. xiv -{- 82. 

Price : Not given. 

This important monograph was prepared by 
Professor Kondratyev, in his capacity as Rapporteur 
on Atmospheric Radiation for the WMO Commission 
on Atmospheric Sciences. Based on information 
presented by the author at the UNESCO/WMO 
Sjymposium on the Use of Solar Energ|y held at 
Geneva in 1976, the book describes scientific work 
carried out on radiation incident upon inclined surfaces 
and on assessing the radiation balance therefrom, 
making full use of data available from the world-wide 
netwO'tk of radiation stations. The author shows that 
by making use of these data and the methods of trans¬ 
forming the values of the radiation balance and its 
components for horizontal surfaces into the correspond¬ 
ing values for the radiation regime of inclined surfaces, 
it is possible to collect all the information' necessary 
for estimating the possibilities of using solar energy 
from the point of view of environmental conditions. 
The availability of such an approach, using appropriate 
calculations methods and empirical relationships is 
verfy significant, because the radiation regime of hori¬ 
zontal surfaces has been adequately studied for many 
regions throughout the world. 

Tn the Introduction the author emphasizes the 
importance of understanding the radiation regime of 
inclined surfaces in an attempt to make direct use of 
solar' radiation as a source of energy. In' Chapter 1, 
techniques to calculate direct solar radiation fluxes 
incident on inclined surfaces of different orientation 
and steepness are described. The author makes an 
extensive analjysis of results obtained from a number 
of theoretical and experimental investigatio'ns, and 
provides diagrams to illustralte characteristic features 
of hear fluxes received on slopes in different latitudes 
and seasons. He shows that the problem' of calculating 
direct solar radiation fluxes on inclined surfaces can 
be easily solved, provided there are climatic data on 
direct solar radiation at the earth’s surface, atmospheric 
transparency and cloudiness conditions. 

In Chapter 2 the author deals with techniques to 
calculate scattered radiation fluxes on inclined surfaces 


and discusses the adequacy of isotropic approximation 
in the calculation! of these fluxes and the effects of i 
various other factors. He next Considers the contri¬ 
bution of radiation, reflected from a horizontal surface 
to an inclined surface and the importance of reflection 

from snow-cOvered surfaces. He finally presents ex- ^ 

perimental results, which demO'Ustrate the broad i 

dependence of the income of scattered radiarion on 
the orientation of the surface and on* the solar elevation. 

The practical problem of estimating global solar , 
radiation fluxes on differentljy oriented inclined surfaces 
is discussed in Chapter 3, taking into account the ! 
contribution from direct, scattered and reflected 

radiation. The dependence of incoming global 
radiation fluxes on the steepness of slopes and their 
orientation is considered in detail and the daily 
variation and daily totals of global radiation and their 
significant feamres are analysed, with an assessment 
of the influence of variable cloudiness on the calculation 
of incoming global radiation fluxes. 

In the last chapter 4 techniques to determine long¬ 
wave net radiation fluxes on the basis of a simplified 
formula relating flux intenskly On an, inclined surface 
to the flux intensity on a horizontal surface are 
described. With an extensive analysis made of the 
results of experimental investigations, the author 
indicates the possibility of calculating the long-wave i 
net radiation from inclined surface under clear skies. 

An equation for calculating the radiation balance at an ^ 
arbitrarily inclined surface and the radiation balance o-f 
slopes with various orientations are included. 

The object of the Technical Note is stated as "to 
help meteorologists in atmospheric radiation research as 
well as solar energy engineers to understand the relevant 
meteorological implications in the planning and 
development of solar energy utilization ". One can 
without any reservation say that the author has ; 
eminently succeeded in this object. 

One hundred and fifty second in a series of extremely 
useful Technical Note published by the World Meteo¬ 
rological Organizaltion since 1952 and the last, of alon^ 
list of books published by the distinguished author on 
radiation (he gave the IMO lecture on Radiation 
Processes in the Atmosphere in 1975) the present work 
makes a very valuable addition tO' the literature on the i 
subjea. 

A. MANX. I 


7341/78 Published by Prof. M. R. A. Rao, Current Science Association, Bangalorc-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 





THEORETICAL STUDIES ON jS-LACTAM ANTI6IOTICS 

III. Conformational Flexibility of the Five Membered Ring in Clavulanic Acid and Penicillin and 

the Binding Specificity of ^-Lactamases 

N. V. JOSHI, R. VIRUDACHALAM and Y. S. R. RAO 
Molecular Biophysics Unit, fnclian Institute of Science, Bangalore 560 012, India 

Abstract 

The possible conformations of clavulanic acid and penicillin were analysed by scmicmp.irical 
potential energy calculations. The oxazolidinc ring of clavulanic acid favours only one type of 
puckered conformation. On the other hand, the thiazolidinc ring of penicillin favours two types 
of puckered conformations similar to those observed in ampicillin and penicillin G or V in the solid 
state. The present study predicts that both these conformations can coexist in solution in agreement 
with the NMR results. Comparison of the possible conformations of penicillin with that of clavu¬ 
lanic acid indicates that the C3 puckered conformation of the thiazolidinc ring (as in penicillins G or 
V ill the solid ctate) is important for the binding of penicillin with / 9 -Jactamasej. 


Introduction 

pENlClLLIN is one of the widely used antibiotics 
to combat many bacterial diseases. However, 
in recent years its use has been limited by the emergence 
of resistant bacteria. These strains achieve their 
resistance mainly by producing y 6 ^-lactamases which 
inactivate the antibiotic by hydrolysing the lactam 
peptide bond before the antibiotic reaches the target 
enzyme (transpeptidase). 

Recently we have studied the binding specificity 
of tran.speptidase by theoretical methods and have 
shown that for optimal binding with the enzyme, the 
aminoacyl and the carboxyl groups should assume 
specific conformationst"“-\ For the binding specificity 
of /Mactamascs, such an information is not available. 
Recent observation that clavulanic acid is a potent 
inhibitor of various /i-Iactamases indicates that to 
bind with /J-lactannses the aminoacyl group of the anti¬ 
biotic is not as essential as the lactam ring and the 
carboxyl, group. Since the carboxyl group of peni¬ 
cillin can assume dilfercnt orientations due to dilTcrcnt 
modes of puckering of the thiazolidinc ring^ it is not 
known which of these forms is essential for binding 
with yi-lactamases. In order to understand this, a 
detailed analysis of the conformational flexibility of 
the five membered ring in clavulanic acid and peni¬ 
cillin was made by scmiempirical potential energy 
calculations, and, the results are presented in this 
paper. These studies are important for the design 
of a suitable ^-lactam compound active against resistant 
bacteria. 

Methods 

'Nomenclature 

The numbering of the atoms and the dihedral angles 
in clavulanic acid and penicillin are shown in Fig. 1 . 

and Rg (Fig. 1 ) were treated as methyl groups for 
calculational simplicity. The torsional angles a^, as 
and a 3 (in clavulanic acid) specifies the relative orienta- 



(a) 0|2 



' Fig. 1 . Numbering of atoms and dihedral angles 
in {a) clavulanic acid and (/;) penicillin. 


tion of the planes (Q, O^, Co), (Co, C3, N4) and (N 4 , 
Cs, Co, C 7 ) respectively with respect to the reference 
plane (Cg, N 4 , Cg). Hence in this notation % and uo 
define the conformation of the five membered ring and 
a 3 defines its orientation with respect to the lactam 
ring. In the initial conformation {a^ = = Ua = 0) 

all the ring atoms (O^, Co, C 3 , N4, C 3 , Cc and C,) are 
in one plane as in Fig. 1 a. Clockwise rotation about 
the virtual or real bonds (indicated by arrows) looking 
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along C 5 -C 2 , and N 4 -C 5 is considered as 

positive for the dihedral angles a^, eta and < 23 . The 
definition of the torsional angles i/^a) wliich define 
the orientation of the carboxyl group is according to 
the lUPAC-IUB nomenclature. Similar definition 
holds good for penicillin also. The superscript - ‘ c ’ 
in \Ij\) refers to clavulanic acid. Similarly ‘ A ’ 
in \j/f) refers to the artibiotic penicillin. 

Energy Calculations 

The total conformational energy (V^qt^ of a molecule 
can be expressed as 

V =V 4-V -l-Vo4-V 

TOT *ES~ TOR 

where 

is the non-bonded interaction energy, 

Vg, is the electrostatic interaction energy, 

Nq is the energy due to bond angle strain and 
is the torsional potential energy. 

The form of the functions and the parameters used 
to calculate and are described else¬ 

where--’. 

Since our main aim is to study the flexibility of the 
five membered ring, the lactam ring was fixed in a 
planar conformation'^^®"^^ and the energy of the mole¬ 
cule was calculated as a function of (a,, a^. These 
dihedral angles were varied in the range — 60° to 
-f 60° at 10 ° intervals and at each grid point, the energy 
was minimized with respect to (ag, /?-, clavulanic 
acid and ^ 2 ) in penicillin. In both these 

compounds \j/l or xj/t was fixed at 30° which is the 
preferred value in simple peptides^'^. Iso-energy 
contours of these molecules on the (a^, ao) plane are 
shown in Figs. 2 and 3. The projection diagrams 
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Fig. 2. Iso-energy contours for clavulanic acid in 
kcal. mole“k #-Global minimum; H—solid state 
conformation. 



Fig. 3. Iso-energy contours for penicillin in kcal. 
mole-k In region I the thiazolidine ring is in the Co 
puckered conformation and in region II it is in the C 3 
puckered conformation. # —Global minimum. Solid 
state conformations of the thiazolidine ring in ampi- 
cillin trihydrate (B); ampicillin anhydrate (□); 
penicillin V (A) and penicillin G (A)* 

of the minimum energy conformers are shown in 
Fig. 4a, b, c. The values of as, <,% or 9 ^ correspond- 
ing to the minimum energy and solid state conforma¬ 
tions are given in Table I. 


Table I 

Calculated and crystal structure values of a 3 and or r/l 


Molecule 

Relative orienta- 
, tion of the 
bicyclic ring 
system (180-a 3 ) 

Orientation of 
the carboxyl 
group 

(41 or 

Calcu¬ 

lated® 

Experi¬ 

mental^ 

Calcu¬ 

lated® 

Experi- 

mental^ 

Clavulanic acid 

122 ° 

120 ° 

148° 

161° 

Penicillin 





(C 3 puckered) 

143° 

147° 

111 ° 

113° 

Penicillin 





(Co puckered) 

113° 

119° 

161° 

158° 


a —Corresponding to the minimum energy confor¬ 
mations. 

b —Data taken from References 4, 9 and 12, 


Results and Discussion 

Figure! shows a single minimum for the oxazolidiiie 
ring of clavulanic acid indicating that the ring is highly 
rigid and favours only one type of conformation. 
The energy minimum occurs at (ai, af) = (10°, — 10.°). 
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O OXYGEN 
© SULFUR 

• CARBON 
© NITROGEN 
o HYDROGEN 



diagrams of clavulanic acid (a) 


Irouid ® H "® ® conformation 

around (10 , - 20 ) and ,s very close to the enerev 

ras"Xm2?cT''''’, "^"formation 

about 2 kcal. mole-' higher energy than the enerev 

by lattice ener^ 

rini orientations of the two 

IJ~ (a,) and the orientation of the carboxyl group 

(^a) as predicted from theory are in agreement with 
the crystal structure results (Table I). 

^ minima for the thiazolidine 

(a a minimum occurs at 

(a, a,) (40 10 ) m region I and the local minimum 

The solid state con- 
formations of the thiazolidine ring as observed in 
^mpicilhns'i.io fall in region I and that rtf nftm’ninin 


<onfornlltion''inmSn^l th^C 
between the two minima is snLl rZs 

about 0-5 tol molt-. W”“ 11 ,™ 2 '“.' *“ 
in region II Therefon^ x- nnnimum 

Ptadomioatt „ oSb^-T””'” 
population of the & pSed 1 r 
higher than that of the C3 puckered^Z?*" '’® 
solution. This agrees with the recSt Nup™ ^ 
Depending upon the mode of puckering 

tlou. Of ,M.L2„fS 

(«3) and the orientation of the carboxyl group U^) 
vary. The values of («, S^) at th. • 
conformations are very iloie to the"™"'" '"®’'®^ 
values (Table I). The influence of theXz^'d '^' 
ring puckering on the preferred crier, to. 
aminoacyl group i notcio^ n ! orientation of the 
aoy. group 1 not significant and the latter favours 
a conformation around (if = uqo . 
is the conformation requhed for o'nf^ 
transpeptidase^^ ''“ding with 
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these enzymes. Comparison of the favoured conforma¬ 
tions of penicillin with that of clavulanic acid indi¬ 
cates that the relative orientations of the bicyclic ring 
system and the orientation of the carboxyl group of 
the former are very similar to the latter when the 
thiazolidine ring is in the C 3 puckered conformation 
(Table I and Fig. 4). This suggests that for optimal 
binding with y9-lactamases the thiazolidine ring cf 
penicillin should assume a conformation in region II 
(C 3 puckered form). As pointed out in our earlier 
papers“ 5 ^ to bind with transpeptidase also the thiazo¬ 
lidine ring should assume a similar conformation. As 
mentioned already, in solution, the population o^ this 
conformation will be small for penicillin compared to 
clavulanic acid since the latter favours only one type 
of conformation. This may explain the competitive 
inhibitory property of clavulanic acid. 

Experimental studies indicate that the rate of hydro¬ 
lysis of the lactam peptide bond by j?-lactamases is 
very slow in clavulanic acid compared to that in peni¬ 
cillin. It is not clear at this stage whether the presence 
of the aminoacyl group or the flexibility of the five 
membered ring is required for this reaction to take 
place. 
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OBSERVATION OF HIGHER SEISMICITY ASSOCIATED WITH LOWER PREMONSOON 
RAINFALL IN NORTH-EAST INDIA 

SURYYA K. SARMAH 

Physics Depart merit, Gauhati University, Ganhati 781 014 


Abstract 

A comparison of the temporal variation of the premonsoon rainfall with that of seismicity 
for about fifty-five years in North-Eastern Indian region shows that both premonsoon rainfall and 
seismicity in the same year are inversely related to each other. However, heavy premonsoon rain 
seems to occur a year or so before every earthquake of m-gnitude seven or greater. Influence of 
premonsoon rainfall on earthquake occurrence in this region is discussed. 


Introduction 

ACCORDING to plate tectonic theory, the N.E. 
^ Indian region is marked by underthrusting of the 
Indian plate to the north and Burmese plate to the 
east and south-east. The region has the highest seismi¬ 
city compared to the rest of the country. The region 
is also characterised by high rainfall especially during 
monsoon (June to September). Since more than 50% 


of the earthquakes of this region having magnitudes 
greater than seven (M > 7) occurred during the first 
half of the monsoon season, it is suspected that pre¬ 
monsoon rainfall may have some influence on the 
occurrence of earthquake in this region. If some 
relation between the two phenomena can be found, 
it will be a very convenient method for prediction of 
earthquakes in the North-East India by observing only 
the variation of premonscon rainfall. 
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Data 

The earthquake data have been taken front Tandon 
et aD, The number of earthquakes for a particular 
year is taken to be the total of the earthquakes that 
occurred from 1st June of that year until 31st May 
of the next year, assuming that premonsoon rainfall 
determines the seismicity of the next 12 months. The 
pi-emonsoon rainfall data have been obtained from 
Indian Meteorology Department, Poona. Average 
rainfall of four widely separated stations such as 
Dibrugarb, Dhubri, Silchar and Haflong has been taken 
as representative rainfall values for the entire N.E. 
India for seismicity comparison. 

Results and Discussion 

Figure 1 shows the simultaneous plots of premon¬ 
soon rainfall variations from 1915 to 1969, and varia¬ 
tion of the number of earthquakes (M ^ 5) per 12 
months during 1915-1970 in N.E. India. Leaving 
fluctuaticns of one year out of consideration, the less 
than average rainfall periods are 1916-20, 1921-24, 
1930-33, 1935-40, 1944-46, 1949-51, and 1959-69. 



Fig. I. Variation of premonsoon rainfall and seismi¬ 
city in N.E. Indian region with time. Seismicity is 
represented by the number of earthquakes per 12 
months from 1st June to 31st May next year, having 
5. Arrows represent the years of occurrence of 
earthquakes having magnitudes M ^ 6. The dashed 
line represents average premonsoon rain for the years 
under consideration. 


These periods are associated with high seismicity. 
In fact, nearly all earthquakes of magnitudes greater 
than seven of this region occurred in the relatively 
low rainfall year or years. The rainfall peaks in the 
years such as 1915, 1921, 1925, 1929, 1934,- 1948 and 
1961 are associated with relatively low seismic acti¬ 
vities. Even earthquakes with 6<M^7 seem to 
show similar relationship with premonsoon rainfall. 
Thus there is association of higher seismicity with 


low premonsoon rain or premonsoon drought ” 
in N.E. India. However, heavy premonsoon rain 
seems to occur about a year or so before every earth¬ 
quake of magnitude seven or greater. 

The number of earthquakes that occurred during 
prenionsoon (March-May), Monsoon (June-September), 
and postmonsoon (October-February) periods were 
compared with the corresponding rainfall during those 
periods. But the correlation? were poor. Similarly, 
comparisons of 12 month seismicity with annual, 
post-monsoon and monsoon rainfall did not shew any 
better correlation. 

The heavy premonscon rain before the occurrence 
of earthquakes of magnitude seven or greater seems 
to be significant. The excess fluid pressure as trigger¬ 
ing mechanism suggested by Nur^ may be applicable 
here also. Scanty rainfall during postmonsoon period 
(winter) leaves the land dry. Water from heavy rains 
during premonsoon period may penetrate into per¬ 
meable fractures and trigger earthquakes, similar to 
those reported from Japan^. The time delay between 
heavy rain and earthquake occurrence may be due to 
the complex process of fluid migration to the focal 
region and triggering. The subsequent monsoon rain 
may, in some way, influence the process. 

Since the predominant focal mechanism of the earth¬ 
quakes of this region is thrust-fault lower 

premonsoon rain coupled with evaporation loss from 
the top layers of the ground, amounts to the reduc¬ 
tion of vertical load. Reduction of vertical load as a 
triggering mechanism in thrust-fault type ea thquakes 
has been reported by Fletcher and Sykes”. 

The facts and mechanism cited above, at least quali¬ 
tatively, tend to indicate that heavy premonsoon rain 
before and lower premonsoon rain during the year of 
occurrence may be a sequence of events leading to the 
triggering of earthquakes in the N.E. India. The 
problem requires detailed examination. 
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BROMINE NUCLEAR QUADRUPOLE RESONANCE OF CYCLOPHOSPHAZENE DERIVATIVES 

K. R. SRIDHARAN and J. RAMAKRISHNA 
Department of Physics, Indian Institute of Science, Bangalore 560 012, India 

AND 

S. S. KRISHNAMURTHY and M. N. SUDHEENDRA RAO 
Department of Inorganic and Physical Chemistry, Indian Institute of Science, Bangalore 560 012, India 


P HOSPHAZENES are cyclic or Unear molecules 
containing alternate P and N atoms in their 
skeleton, having two substituents attached to the 
phosphorus and none to the nitrogen as shown in the 
figure (R = Cl, F, Br, OR, NRR^ etc.). 

The potential utility of phosphazene derivatives as 
flame retardants for textile fibres, chemosterilant insecti¬ 
cides and ultrahigh-capachy fertilizers has been demon- 
stratedU There is also a growing interest in the 
development of organophosphazene polymers for 
specific applications^. 

The use of nuclear quadrupole resonance spectro¬ 
scopy in the study of the structural details cf phos- 
phazenes has aroused considerable interest in recent 
years5“5. We report here the first observation of 
Bromine NQR in cyclophospbazenes. The compounds 
studied are the octabromo derivative, N 4 P 4 Br 8 , and 
the hexabromo derivative, NsPaBr^. (Fig. 1, b,a). We 


r< h 



It It 


The nqr frequencies for the octabromo derivative are 
given in Table I. It can be seen that the value of 
1-19 obtained, for the nqr frequency ratio vC®Br)/ 
v(^^Br) agrees well with the known value of 1*21 for 
the Quadrupole moment ratio Q("%r)/Q(®JBr). Two 
relatively broad lines (linewidth ^ 35 kHz) are observed 
which could be due to two inequivalent Br sites. The 
number of Br atoms occupying each site is likely to be 
the same, as is indicated by the equal intensity of the 
lines (S/N 6 on the oscilloscope). This is supported 
by the crystal structure data of Zoer and Wagner^. 
There are two molecules in the tetragonal unit cell, 
occupying special 4 symmetry points. There are only 
two disinct P-Br bonds, differing by O'Ol A in length. 
Thus the nqr spectrum unambiguously reveahs the 
presence of two such inequivalent Br sites. 

We also find that the difference in the frequencies of 
the two lines is actually higher at 77° K (4-025 MHz 
as against 2*585 MHz at 297° K) which shows that the 
chemical inequivalence is present all the more in the 
“ stationary molecule and is probably due to inter- 
molecular effects. It may be pointed out here that 
the situation is just the opposite for the corresponding 
chlorotetramer, N 4 P 4 Clg, where the two chlorine nqr 
lines aljnost collapse into a single line at 77 ° R but 
remain separate at room temperature'^ : 


Table I 

The Br-NQR data for N^P^Bi\ 


Temp. °K 

freq. (MHr) 

siBr freq. (MHz) 


Line I 

Line II 

Line I 

Line 11 


. 297 

234*075 

±•005 

236*640 
± -005 

195-400 

±■005 

197-805 

±-005 

M9 

77 

237-585 

±•005 

241-605 
±•005 





have obtained the nqr data using a super-regenerative 
spectrometer (constructed locally), employing a tunable 
transmission line having a frequency range of 140 MHz 
to 380 MHz. 


In N 3 P 3 Brg, where one could expect a four-line 
spectrum on the basis of the crystal structure data, 
we have obtained two lines of unequal intensity (3: 1) 
at 241*5 MHz and 242*9 MHz and a broad uiire.;o]v9d 
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spectrum in the range 235 to 235-9 MHz which may 
be due to the overlap of the other two lines. The 
ineasLu*ements have all been made at 77° K, using 
iock-in detection. Farther investigations to resolve 
the details of this spectrum are under way. 
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ULTRASTRUCTURAL STUDY ON THE FATE OF SOME SPECIAL CYTOPLASMIC INCLUSION IN 
PATHOGENIC NAEGLERlA AEROBIA (SINGH & DAS, 1970) 

S. C. MAITRA, A. C. SHIPSTONE, B. N. KRISHNA PRASAD, V. K. BAJPAI and S. R. DAS 
Central Drug Research Institute, Lucknow (U.P.) 


Abstract 

Naegleria aerohla Singh and Dast cause primary amoebic meningo-encephalitis in man 
and animals. The mcrphological changes at the ultrastructui*al level associated with N. aerobia 
growing in mouse brain and on its subsequent in vitro culture have been reported. The major differ¬ 
ences include the staining characteristics of mitochondria under these conditions and the appea¬ 
rance and disappearance of some special inclusions (black bodies) observed in the cytoplasm of 
these amoebae during growth in vitro. That the rough endoplasmic reticulum plays an important 
role in the gradual digestion of the black bodies has been noticed and demonstrated in the figures. 
The natui'e of these bodies and their role are discussed. 


Introduction 

UMEROUS membrane bound special inclusions, 
observed as black bodies, in the cytoplasm of 
N. aerobia from freshly isolated infected mouse brain 
tissue or from infected human cases have been 
reported-''^’. These bodies have not been reported 
ill amoebae maintained in stock and used for infect- 
ijig mice or in amoebae cultured from infected mouse 
brain and passaged through repeated subcultures 
in vitro. This communication deals with the fate of 
these black bodies during prolonged cultivation of 
the amoebae in vitro from brain tissues. 

Materials and Methods 

The methods for culturing N. aerobia and infecting 
mice were carried out in a manner similar to those 
described by Das, 1977; Maitra, et ( 7 /.L 2 ). a small 
portion of brain from sick mice was teased in a small 
quantity of distilled water (37° C) and a hanging drop 
preparation was made to demonstrate the amoebae. 
Large number of pelri dishes were then smeared with 
Escherichia coU and seeded with the infccled brain 
material. Subculture of these plates was made at 
every 24 h intervals. The amoebae were fixed for 


electron microscopy in a manner described below. 
The areas on a plate showing heavy bacterial growth 
and the pieces of brain tissue was scraped ofi' and the 
plates were flooded with fixative containing 5% 
glutaraldehyde in 0*1 M cacodylate buffer with 1 mM 
calcium chloride (pH 6-8). The amoebae which 
were on the margins of the streak were scraped ard 
collected in centrifuge tubes, washed once by centri- 
fugatior;- (500 rpm) for 5 min and the sediment resus¬ 
pended in fresh fixative for 5 h and the samples were 
centrifuged at 5000 rpm for 10 min to get a pallet. 
They were then washed 6-8 times during a period of 
8-12 h in 0-1 M cacodylate buffer with 4*5% sucrose 
(pH 6*8) and fixed In Caulfield’s" 1% osmium tetroxide 
at 4‘’C for 2 h. The amoebae were washed once in 
distilled water and kept in fresh 1% aqueous uranyF 
acetate overnight. The tissue was then dehydrated 
in graded alcohol or acetone and embedded in epon- 
araldite mixture (Mollenhouer”). Brains of mice 
showing symptoms after N. aerobia infection were 
fixed by intracerebral inoculation of fixative, the brain 
removed and processed in the manner described above. 
Silver sections were cut on LKB-Dilrotome 111 using a 
glass knife. Sections were mounted on copper grids 
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and stained in 1% aqueous uranyl acetate at 60° C for 
20 min and lead citrate (Reynolds’-^) at 4°C for 5 min. 
Observations were made with a Hitachi HU~11E 
electron microscope with an accelerating voltage of 
75 kV and photographed on Fuji electron microscopic 
orthochromatic sheet film. 

Results 

The ultrastructural characteristic of N. aerobia in 
infected mouse brain was similar to those described 
earlieri= 2 ni, Xhe amoebae were more or less rounded 
in appearance with less pronounced pseudo podia than 
the amoebae maintained in cultures in vitro. The 
cytoplasm was less compact in the former than the 
latter trophozoites with most of the free ribosomes 
aggregating to form polyribosomes. A majority of 
mitochondria were lightly stained with the outer 
membrane and cristae being clearly visible. Both 
pinocytic vacuoles and “ myelinated ” food vacuoles 
could be seen indicating the mode of ingestion of 
food by both pinocytic and phagocytic processes. 
Smooth and rough endoplasmic reticulum was clearly 
seen in the amoeba cytoplasm. A conspicuous inclu- 



Figs. 1-2. Fig. 1. Section of infected mouse brain 
showing part of an amoeba trophozoite {Naegleria 
aerobia) with mitochondria (M), rough endoplasmic 
reticulum (RER), pinocytic vacuole (PV). Note the 
spherical black bodies (BB) free from rough endo¬ 
plasmic reticulum lying all over the cytoplasm. 
Fig. 2. Portion of an amoeba (N. aerobia) from 
in vitro culture 24 h after mouse brain passage showing 
densely staining mitochondria (DM). Note the close 
rssociation of rough endoplasmic reticulum (RER) 
aaound the black bodies (BB). 


sions (black bodies) were seen inside the cytoplasm of 
amoebae taken from the infected brain tissue, but no 
such inclusions could be observed in amoebae used 
for the infection of animals. These inclusions were 
numerous membrane bound electron dense spherical 
bodies (Fig. 1). Subcultures of amoebae from in¬ 
fected mouse brain at 24 h intervals over non-nutrier.t 
agar with E. coli as food, displayed two distinct changes 
at ultrastructural levels. (1) The mitochondria show 
densely staining property and this characteristic persisted 
in amoebae observed at different periods during the 
study (Figs. 2-6). (2) The black bodies in amoebae 
at 24 h after culture in association with E. coli over 
non-nutrient agar plate appeared to be surrounded 
by rough endoplasmic reticulum (Fig. 2). These 
bodies were completely surrounded by the rough endo¬ 
plasmic reticulum when examined in amoebae fixed 
at 48 h. Simultaneously, a new phenomenon of 
lysis of the black bodies becomes evident (Figs. 3, 4). 
This process of digestion mainly occurred from a 
point in the circumference of the black body and the 
area of clearing, progressed inwards till the whole of 
the black body disappeared (Figs. 5, 6). This process 
can be conipared to the stages in the moon during its 



Figs. 3-4. Fig. 3. Portion of an amoeba (A. 
aerobia) from in vitro culture 48 h after mouse brain 
passage showing the complete encircling of rough 
endoplasmic reticulum (RER) around the black 
bodies (BB). Some clearing of the black bodies are 
also evident at this stage (arrow). Fig. 4. Part of 
an amoeba (N. aerobia) from in vitro culture 48 h 
after mouse brain passage showing advanced stage of 
lysis of the black bodies (BB). 
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waning period The leaching process at times has 
also been observed to begin at all areas on the surface 
of the black body and the process continued inwards 
till the black body disappeared. At 72 b, a greater 
clearing of black bodies was evident and a membrane 
surrounding the black body was cleariy visible (Fig. 6) 
at this stage. Most often these appeared as vacuoles 
and showed no staining reactions with osmium tetro- 
xido, lead citrate and uranyi acetate (Figs. 5, 6). The 
amoebae after subsequent subcultures were comparable 
in their ultrastructural ^morphology with those of the 
parent strain used for infecting the mice. 



Figs. 5-6, Fig. 5. Part of an amoeba {N. aerohUi) 
from in vitro culture 72 h after mouse brain passage 
showing electron transparent black bodies (BB) after 
complete digestion. Note the ring of rough endo¬ 
plasmic reticulum (RER) still exist around BB. 
Fig. 6. Part of an amoeba {N. aerobia) from in 
vitro culture 72 h after mouse brain passage. Note 
the presence of the membrane (arrow) surrounding 
the digested black bodies (BB) inside the ring of rough 
endoplasmic reticulum (RER). 

Discussion 

There is reason to believe that the black bodies in 
the cytoplasm of N. aerobia freshly isolated from brain 
tissue are in the nature of stored energy material. 
This is evidenced by the rapid digestion of these bodies 
mediated through the rough endoplasmic reticulum 
when these amoebae arc cultured in vitro over non- 
nutrient agar plates supplied with E. coll as food for 
the amoebae. In no case have these bodies been 
found to be excreted as such from the cytoplasm of 
these amoebae either in brain tissue or in culture. 


It is interesting to note that while cysts of N. aerobia 
have not been reported in tissue of infected animals, 
yet the presence of reserve energy material in the cyto¬ 
plasm of the amoebae is baffling. This may be 
explained on the basis of the fact that M aerobia 
growing in an abnormal environment in the brain 
tissues of infected animals are exposed to complex 
organic materials resulting in the formation of sub¬ 
stances that are stored in vacuoles inside the amoeba 
cytoplasm. Lees and Korn^^ have shown that 
AcantJianweha costellanii can incorporate high JevHs 
of fatty acids. No harm to amoebae have been 
observed in such situations. Similar findings have 
been reported in the case of anaerobic Entamoeba 
invaclens, a parasitic amoeba from reptiIesi‘L jn these 
studies it has been reported that the fatty acid compo¬ 
sition of phospholipids is a reflection of the quanti¬ 
tative and qualitative occuiTence of the fatty acids in 
the nredium. If the example cited above in the case 
of aerobic free-living A. castellanii and the anaerobic 
parasitic E. invadens have a generalization for the order 
Amoebida, it can safely be assumed that the black 
bodies in the cytoplasm of N. aerobia freshly isolated 
from infected brain tissues are a reflection of meta¬ 
bolism of unnatural substrates by these amoebae. The 
return to normal culture conditions is witnessed by the 
rapid loss of these bodies from the cytoplasm of these 
amoebae. It is possible to believe that the black bodies 
in N. aerobia are not toxic materials and have ik rede 
to play in the disease processes caused by these amoebae. 
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LETTERS TO THE EDITOR 


SEASONAL AND SOLAR CYCLE VARIATIONS 
IN THE OCCURRENCE OF NIGHT E, AT 
AHMEDABAD 

Occurrence characteristics of the sporadic E (E^) 
have been reported for different stations by various 
authors. Kotadiai and Degaonkar and Patel2 have 
studied the occurrence of sporadic E for the tropical 
latitude station, Ahniedabad. There are conflicting 
resuits, however, about the solar cycle variation of the 
occurrence of E,. Kotadiat reported decreasing ten¬ 
dency of the E/occurrence with increasing solar acti¬ 
vity while Degaonkar and Patei^ did not find any 
clear relationship with sunspot number. To confirm 
this the data at Ahmedabad ha\’c been examined 
further. The occumence of night E^. during the years 
of varying solar activity, v/r., 1958 for high, 1961 and 
1967 for medium and 1964-65 for low, have been 
looked into and the solar cycle and seasonal variations 
are reported here. 


AHhiEDASAD NIGHT £3 



Fjg. 1. Month to month variations in the mean 
p:rcentage occurrences' of night Eg (20-05hr LT) 
during high (1958), medium (1961, 67j and low (1964- 
65) sunspot years. 1 for low, 2 for medium and 
3 for high sunspot years.' ' ' . ' 

Hourly data in the period 20-05 hr LT have been 
combined first and the mean occurrence during each 
month of the three groups has been computed sepa¬ 
rately. The month to mon^h variations of the mean 
percentage occurrences are shown in Fig. 1 . Clear 
stasonal variation is noted with maximum around 
June-July and minimum in March. The mean occur¬ 
rences during 1964-65 are the highest while these for 
1958 arc the lowest. This is also clear from Fig. 2 
where seasonal mean nocturnal variations in the occur¬ 
rence of night E^ are shown for the three seasons sepa- 


AHMEDABAD NIGHT Eg 



' HOUR 75"Et>/tT 

Fig. 2. Seasonal mean nocturnal variations in the 
occarrence of night E^. during each of the seasons for 
the high, medium and low sunspot years. 1 fo.r low, 
2 for medium and 3 for high sunspot years. 

rately for high, inodiurn and. low sunspot years. Thus 
there is a clear solar cycle variation in the ocourrcncc 
of night Eg at Ahmedabad with occiirrencc increasing 
with the decreasing solar activity. 

Physical Research La bo m t ory, El . C n a in i m a . 

Ahmedabad 380 009, 

August 14, 1978. 


1. Kotadia, K. M., Ph.D. Thesis, Gujarat Ujiivcfsity, 
1958. 

2 Degaonkar, S. S. and Patel, R. M., J. Inst, Teie- 
com. Engi's., 1969, 15 ( 8 J, 552. 
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LUORESCENCE POLARIZATION SPECTRUM 
OF RHODAMINE 6G 


[E fluorescence emission from Rhodamiiic 6G coa¬ 
ts of a broad band extending from 540 nm to 580 nin 
lich corresponds to the electronic transition from 
-> Sft. Some dyes^ are known to have several 
citation bands corresponding to different excited 
Ltes, vfz., the first excited state (S^ ~> Si), the second 
cited state (So -> Sa), etc. But these different 
cited states are found to give the same fluorescence 
fission. In order to get the information about these 
cited states, the polarization spectrum of Rhodamine 
ir in glycerol was investigated for two different 
citation wavelengths^. The polarization of fluore- 
mce was measured using Aminco Bowman Spectro- 
lotofluorometer at room temperature (30'" C) for 
me, —2*3 X 10“® Molcs/liter of Rhodamine 6G in 
/cerol. Though Rhc^damine 6G is reported to have 
veral excitation wavelengths, the present invesli- 
.tions were carried out for Xq^. — 350 nm and 534nm. 
le emission peak for both was observed at 554 nm. 
eeping the excitation monochromator fixed at 534 nm, 
,e emission monochromator was varied from 540 nm 
■ 580 nm and polarization of fluorescence calculated 
;ing Azumi’s relation^ ; 


P = 




( 1 ) 


here I is the observed intensity, the first and the 
icond subscripts refer to the orientation, of the pcla- 
zer and the analyzer and G is the grating correction 
LCtor given by G = /Tg^. Similarly the polariza- 

on for the other excitation wavelength (350 nm) was 
etermined within the same fluorescence band. The 
feet of scattering was checked by using pure solvent 
i the cell. The results obtained are given in Table I 
nd shown in Fig. 1. 

Table I 


Percentage polarization 

(nm) - 

X^,, - 534 am Xer ^50 nm 


540 

28*7 

-- 12*3 

544 

28*5 

- 12*3 

548 

28*7 

- 12*0 

552 

28*7 

- 12*4 

556 

28*8 

- 12-2 

560 

28*6 

- 12*5 

564 

28*8 

- 12*4 

568 

28*7 

™ 12*3 

572 

28*9 

12*2 

576 

28*6 

- 12-1 

580 

28*7 

- 12*3 


The degree of polarization of fluorescence is a fiinc- 
on of the geometrical orientation of the exiciting 
gbt, absorbing dipole, emitting dipole and changes 



540 ~560 ' ^80 

8 

0—^2 —Q__^_ . p ^ Q O 

—•->-1 «_ t 


“lO 

-II 

-12 

-13 


tJ 


1 


Fig. 1. Percentage polarization v/s emission, wave¬ 
length for A Xgj. — 534 nm; B X^j. == 350nm. 


of dipole orientation while in the ^excited state. When 
the exciting light is plane polarized, the polarization 
as a function of the angle 0, between the absorption 
and emission dipoles h given as3 : 


3cos‘-0 - 1 
“ cos 2 0 H-3 

When 

0 - 0, P - - 1/2 
When 

P---1/3. 


( 2 ) 


This shows that when the absorption and emission 
dipoles are parallel, the polarization is positive and. 
when they arc at right angles, the polarization is nega¬ 
tive. From Tabic I it is seen that the polarization is 
positive for the longer excitation wavelength (534 nm) 
which indicates that the transition moment direction 
for these levels is almost parallel. But when the 
excitation wavelength 350 nm is used, fluorescence is 
negatively polarized. It appears that with this excita¬ 
tion, the dye molecule is excited to the second excited 
singlet state S2 which by internal conversion gets down 
to the first excited singlet state (S2 Si) before 
the molecule returns to the ground state (Si S^) 
by fluorescence emissioiri*'^. The negative polariza¬ 
tion suggests that the transition moment of the mein 
absorption band occurring around 540 am is oriented 
parallel to the long axis of the molecule. Some of 
the transitions at shorter wavelengths are oriented 
perpendicular to the long axis®'"^. It is also seen 
from the table that the observed polarization is higher 
for the first excited wavelength than the second. This 
may possibly be due to the fact that during the time, the 
higher level drops to the lower one, electron reorienta¬ 
tion takes place causing depolarization. Also during 
this radiationless conversion (S2-> Si), loss oferienta- 
tion may occur by transfer to non-parallel dipoles 
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thus leading to depolarization. The observed polari¬ 
zation for the second excited state should, therefore, 
be less. From the Table 1 average valuecf the 
polarization for Xe.^ 534nm is 29% but for X^^^ 
350 nm it is far less — 12%. 

It may also be noted that the polarization for emission 
wavelengths from 540 nmto 580 nm is almost constant 
for both the excitation wavelengths. This is in con- 
formity with Kwaski’s observations® ^n a classical 
sense this corresponds to one type cf emission oscil¬ 
lator which could mean that fer this concentration, 
the dye moK cules in solution exist only in one mole¬ 
cular form. 

The present investigation, then fore, suggests that: 

1. There ?re two excited states for Rhodamine 
6G in glycerol solution (con. ^2’3 m 10'® 
MoleS;liter'—one corresponding tc 534 nm 
and the other corresponding to 350 nm. 

7. The absorption and emission oscillators are 
paralH in the first excited state while perpendi¬ 
cular in the second excited state. 

3. Polarization for the first excited state is higher 
and po.'^itive while for the second state, it is 
negative. 

4. The low value is due to depolarization caused 
by the reorientation of the dipole during the 
non-radiative transition S2 Si. 

One of us (MLP) gratefuhy acknowledges the 
financial assistance of l^niversity Grants Commission. 
Department of Physics, M. L. Pandya.* 

and Astrophysics, M. K. Machwe. 

Delhi University, Delhi, 

March 21, 1978. 


* Permanent Address : Department of Physic;, 
M.M. College, Modinagar (U.P.), 
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SPECTRAL STUDIES ON RARE EARTH 
COMPLEXES OF SCHIFF BASES 

ScHiiF bases N-4-acctoaccn?phlhyiideiie-anthranilic 
acid (HAANAA) and N-4-acyIacenaphthylidene-o 
amino phenol (HAANAP) have been used to prepare 
the complexes of rare earth ions, Pr(ni), Nd(in) and 
Sm(III). These compounds have been characterised 
on the basis of their analytical, conductometric, 
magnetic, visible and i.r. spectral data^~3. 

Results and Discussion 

Analytical results (Table I) show 1: 2 (metal : ligand) 
stoichiometry. All the complexes behave as uniunivalent 
electrolytes as revealed by their molar conductance 
data (98-130 ohm“i mole~J cm2) in. nitrobenzene^’^. 
The presence of hydrogen, chloride and nitrate ions 
outside the co-ordination sphere of the complexes 
is indicated by neutralising with 1 gm-equivalent of 
caustic soda, adding alcholic silver nitx'ate and by 
copper turnings test respectively. 

Visible spectra .—Electronic spectral data of Pr(IU), 
Nd(l[I) and Sm(ni) complexes arc given in Table II. 
For comparison, data for aqueous salt solutions 
are also given. 

The visible spectra of the complexes have been 
analysed to get information about the application 
of the nephelauxetic effect to the lanthanide scries**. 
The nephelauxetic parameter (p) was determined by 
the method of Jorgensen and coworkers'^ using the 
relation 

(I fi) ^ ^ complex 

P aquo 

where v stands for the wave number of the band. 
It is evident from Table II that the shift ir band pori- 
tions in the spectra of Pr(ni), Nd(in) and Sm.(lll) 
complexes is towards lower wave numbers relrtivc 
to the aquo complex. Assuming that each J level of 
4/” configuration linearly depends on the radial 
integrals, the Aviu aquo of all bands of the same rare 
earth complex should be identical. However earlier 
observations" as well as the present data show that 
the APIv aquo values for different J levels vary consi¬ 
derably. 

We have observed hypersensitivity in DMSO solu¬ 
tions of neodymium complexes. Small difference.s in 
band positions occur except for the hypersensitive*^ 
transition Since the interaction between 

DMSO molecules and the rather sterically hindered 
metal ion is likely to be small, hypersensitivity can¬ 
not be explained on the basis of phenomenon involving 
solvent participation^. The influence of the asym¬ 
metric terms of the ligand field on the electric dipole 
transition is likely to be the dominant factor. 

The values of (1 — /?) for the present complexes 
show that the .covalent contribution increases in the 
order: (HAANAP) complexes<(HAANAA) complexes. 
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Table I 


Analytical, colour and conductance data of complexes 


Compound 

% Elemental 
N 

found 

(calcd.) 

Analysis 

Metal 

found 

(calcd.) 

Colour 

Decomposi¬ 

tion 

temp. 

"C 

2M 

ohm-^ 

moIe'J 

cm2 

H [Pr (CiiHioNOj) (N03')2] 

6-20 

15*52 

Light- 

315 

120 


(6-27) 

(15*67) 

orange 



H [Nd(C2,H,„N02>(N0.,)2l 

6-18 

15*99 

Orange 

300 

110 


(6-24) 

(16*08) 




H[Sm(C2,Hi„N02)a2] 

3*19 

17*48 

Grey 

290 

105 


(3*29) 

(17*68) 




[Pr (C2„H|4N02)2] NOj 

5*10 

17*24 

Brown 

302 

125 


(5*23) 

(17*45) 




[Nd (C2„F,4N02')2) NOj 

5*16 

17*58 

Black 

310 

115 


(5-21) 

(17*90) 




[Sra (C2oHuN02)2l Cl 

3*44 

19*00 

Light-brown 

320 

110 


(3*56) 

(19*14) 




Satis>facory C, H Analyses 

were also obtained. 






Table II 






Electronic .spectral data of compk.xes 



Aqueous 

HAANAA ^ 

HAANAP 

(i-« 

X 102 

Ion 

solution of 
salt band 

complexes 
in OMSO 

complexes Band assignments 

in DMSO 

HAANAA HAANAP 


in enr^ 

band in cm~i 

band in cni~^ 

complexes 

complexes 


Pr(in) 

22470 

22300 

22400 

3H4 *^P2 

0*75 

0*31 


21320 

21100 

21150 

->3P, 

1*03 

0*79 


20750 

20600 

20650 


1*72 

0*48 


17000 

16800 

16900 

-^^D2 

M7 

0*58 

Nd(III) 

19500 

19460 

19450 

<> o— > *^05 2> ^Hf)|o 

0*51 

0*25 


19000 

18800 

18900 


1*05 

0*52 


17300 

17200 

17250 


0*57 " 

• 0*'28 


14650 

14550 

14550 


■ 0*68 ■■ 

0*68 


13400 

13250 

13300 

->4G,.2 

Ml 

0*74 


12500 

12400 

12450 

^G9|2 

0*80 

0*40 

Sm(in) 

24900 

24800 

24800 


0*40 

0*40 

23870 

23750 

23800 


0*71 

0*29 


21650 

21550 

21500 

-4 4Ii3j2 

MO , 

0*69 
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LR, ^ipectni.—k comparisaa of i.r. spectra of 
HAANAA and HAANAP with those of their 
complexes shows the formation of complexes 
through nitrogen and oxygen atoms of active 
groups. In the i.r, spectra of ligands the 
bands appearing at 1600 cm“t due to azomethine 
groups have been shifted in complexes to 1540-1575 
cm”i because of the formation of metal-nitrogen 
(M-lSl) bonds which is further confirmed by the 
appearance of bands at 540-565 cm-i. Formation of 
(M-O) bonds due to the deprotonation of carboxylic 
and hydroxl groups of HAANAA and HAANAP 
is evidenced by the appearance of bands at 425-440 
cnri and 440-465 cm~t respectively. However, a 
band at 1700 cm'i due to ketonic group in HAANAP 
is shifted to 1685-1725 cmri because of chelation 
through this group. The acidic complex of Sm(IIl) 
gives no white ppt with alcoholic siliver nitrate solu¬ 
tion but the appearance of a weak band at 360 cm“i 
may suggest the formation of M-Cl bond. 
Department of Chemistry, P. Singh.* 

S.S.V. College, Hapur, R- L. Goel. 

Fehnmry 6 , 1978. V. Singh. 


* To whom all correspondence should be made. 
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SCHIFF BASE COMPLEXES OF Cu(II) AND 
Ni(0) WiTH 2, 4 -DlHYDROXYACETOPHENONE 
ETHYLENEDIAMINE 

The complexes of Cu(n) and Ni(II) wirh 2,4-di- 
hydroxyacetophenone erhylenediamine (DHAED) have 
been prepared and characterised by analjvtical, spearal, 
magnetic susceptibility and therrnogravimerric data. 
The ligand functions as a dibasic and tetradentate one 
and the complexes are of 1:1 (metal-Iigand) stoi- 
chiometiis% each being associated with two molecules of 
waiter. ' The complexes are coloured and insoluble in 
POmmoja organic solvents and decompose above 300® C 


Experimental ' 

Preparation of the ligand .—^To 10 g, of 2,4-di- 
hydrOxjyacetophciione in iOO ml of 95% alcohol, 2’2 
ml of ethylenediamine were added, and refluxed (with 
a low flame) for about half an hour. The yellow pre¬ 
cipitate (DHAED) obtained was filtered, and washed 
thoroughly with water and next with alcohol. It was 
dried in vacuum over fused CaCl^ (decompositioa 
temperature 285® C). 

Preparation of Cufll) complex .—To 0*998 g of 
copper acetate monohydfate (analar) in, 50 ml of 95% 
alcohol, 1 • 64 g of DHAED was added and refluxed for 
about one hour. The dark brown precipiate obtained 
was cooled, filtered and washed with water followed 
by 50 ml of alcohol. The complex was further purified 
by refluxing it with 50 ml of alcohol for one hour 
and finally vacuum dried over fused CaClo- 

Pfeparathn of Ni(II) complex. —To' 1*24 g of 
nickel acetate tetrahydrate (BDH) in 50 ml of 95% 
alcohol, 1*64 g of DHAED was added and refluxed 
for 3 hours. The red complex obtained was purified 
as in the case of Cu(II) complex. 

The magnetic susceptibility measurements were 
made at room temperature bjy Guoy method using 
Hg fCo(NCS) 4 ] as the calibrant. The infrared 
spectra (4000-625 cm'"^) in KBr pellet and the far 
infrared spectra (700—100 cm"i) of the reagent as 
well as of the complexes were recorded using IR 
(Perkin! Elmer-257) and Fourier Far IR spectrophoto¬ 
meters respeaively. The ultraviolet and visible spectra 
in DMF and in nujol respectively were recorded on 
DMR-21 spectrophotometer. The thermograms of the 
Complexes were recorded using a Stanton recording 
thermobalance. The conductance measurements were 
carried out in dimethylformamide using Toshniwal 
Type CL 01/02 A coniductivitly bridge- 

Results md Discussion 

The analytical data presented in, Table I indicate 
that Cu(II) and Ni(II) complexes of DHAED can be 
represented as Cu (C 13 H 13 N 0 O 4 ) . 2 H 2 O and Ni 
(C 3 ^s^ 18 ^ 2 ^ 4 ) • respectively. The complexes 

are insoluble in water, dilute mineral acids and 
common organic solvents such as benzene, chloroform, 
nitrobenzene, etc. They are slightly soluble in 
dimechjylformamide and 1,4-dioxan. 

The Cu(II) complex is found to be paramagnetic 
with an efiPeaive magnetic moment of 1*88 B.M. and 
Ni(II) complex diamagnetic. 

The conductivity measurements reveal that both the 
complexes are non-electrol!ytes in DMF at the concen¬ 
tration 10~^ M. 

The elearonic spectrum of Cii(II) complex shows 
a broad peak at 520 nm whereas that of Ni(II) 
complex at 540 nm. The peaks at 345 nm and 
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Table 1 


Elemental analysis of metal complexes of DHAED 



Metal 

Carbon 

Hydrogen 

Complex 

% 

% 

% 

Cu(C3 8Hi8N204) • 
2H2O 

14-79 

50-84 

5-73 

(14-91) 

(50-76) 

(5-45) 

Ni (Ci.«Hi8N204) • 
2H20 

13-68 

(13-94) 

51-54 

(51-35) 

5-56 

(5-51) 


Values in parenthesis are the calculated ones. 


285 nm in Cu(II) complex and at 305 n>m and 265 nm 
in. Ni(II) complex may be charge-transfer bands. 

The weak infrared, absorpdoni bands at 2896 cm"^ 
and at 2840 cm'i in the reagent are assumed to. be 
due to* intermolecularfy and intramoilecularly hydrogen 
bonded OH groups respectively. The Cu(II) and 
Ni(II) complexes have somewhat broad bands at 
3452 cm~l anid at 3320 cm-^ respectively and these 
are attributed to the v OH frequencies of water mole¬ 
cules. The bands in the region 3160-3020 cm~t in 
Cu(ll) complex and at 2950 cm~^ in Ni(ll) complex 
ma^y be due tO' inrermolecular hydrogen bonding 
persisting; ini the complexes. The C=:N stretching 
frequenldy which appears as a shoulder at 1625 cm- ' 
in the reagent is shifted to 1595 cm™^ in both the 
complexes indicating coordination thrOugh nitrogens of 
the azomethine groups. The J' C—O band that appt*ars 
at 1160 cm"-^ in' the reagent is shifted to higher 
frequencies as 1185 cm"^ and 1175 cm ^ in Cu(II) 
and Ni(II) complexes. This gives evidence that 
the coordination is also through oxjygens of O-hydrOxy 
groups. In the reagent and the complexes two more 
baa[ds at 1230 cm-i and around 995 cm“^ due tO C-N 
and C-C stretchings have also been observed^ The 
bands at 500 cm-i and at 470 cm-i in the complexes 
represent M-N and M-0 vibrations respectively^. 

The thermograms of Cu(II) and Ni(ll) 
complexes show initial weight loss curves in the 
temperature range 200°—260® C and 200°—240° C 
respectiveljy. These curves, in each case, correspond 
CO the weight loss of two water molecules. The loss 
of water molecules at these high temperatures indicates 
that they are coordinated. Since the Ni(II) complex 
has been found to be diamagnetic, it ma,y be described 
as a tetragonal diamagnetic one-'^’'^ with the water 
molecules in the axial position. The sharp decom¬ 
position associated with the loss of ligand starts at 

Curr. Sc,—4 


310° C in both the complexes. The final products of 
decomposition of the complexes above 500° C 
correspond, in each case, to meitaliic oxide. 

The authors are thankful tO’ Prof. G. Aravamudan, 
I.I.T., Majdras, for magnetic and thermogravimetric 
data and to Prof. C. C. Patel, I.Ii.Sc., Bangalore, 
for C, H analysis. One of the authors (SSH) is 
grateful to University Grants Commission for the 
award of a Junior Research Fellowship. 

Department of Chemistry, S. SRIIIARI. 

Sri Venkateswara University, N. AppALA RAJU. 

Tirupati 517 502, 

April 18, 1978. 
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COMPAUATIVE STUDY OF RELATIVE ORDER 
OF LIGAND FIELD STRENGTH IN ISOMERIC 
SUBSTITUTED COBALTIC COMPLEXES 

Magnetic susceptibility and temperature independent 
paramagnetism (T.l.P.) of the coballic complexes 
of the type [Co eno (R) Cl] Cb where ‘R’ is an amine 
have been reported^ values have been theoretically 
calculated using Griffith and Orgels2» 3 formula. 
Assuming ” as a measure of ligand held strength^, 
a comparative study^ has been made. In the present 
investigation a similar study is undertaken for cobaltic 
complexes with dilTerent substituted amines. 

Results and Discussion 

Griffith and Orgcls^ theory suggests that “ y^) ” term 
should decrease as the ligand field strength increases. 
Hence aniline should have the highest ligand field 
strength and the substitution at different positions of 
aniline should result in a decrease in the ligand field 
strength. It would be interesting to compare “ ” 

values of isomeric substituted amines. 

The order of “ Xp ” values for toluidines is ortho> 
mela^ para and for chloroanilines also it is ortho >■ 
meta. The order for the calculated “ Xp ” with respect 
to toluidines and chloroanilines also follows the same 
trend as can be seen from the last column of Table I. 
Hence the agreement is good for toluidines and chloro¬ 
anilines. 

This order is different in anisidines where meta > 
para > ortho and in phenetidines when meta > ortho 
> para. Since the substituents used in this investi¬ 
gation are all ortho-para oriented, it could be expected 
that for ortho-para isomeric compounds the electro¬ 
negativity of nitrogen should be greater than that in 
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Table I 


” values of isomeric substituted cobaltic complexes 



Formula of the complex (complexing ligand) 

“ ” (obs.) 

“ Xp " (calcO 

1 . 

[Coena (C eHjNHz) Cl] Ch (aaiUne) * 

61-50 

208-30 

2 . 

[Coen 2 (C gH 4 N H 2 CI) Cl ] CI 2 (^?-chloroaniline) 

208-39 

210*40 

3. 

[Coen 2 (CQH 4 NH 2 CI) Cl] CI 2 (m-chloroaniline) 

171-12 

208*30 

4. 

[Coen 2 (CeH 4 NH 2 CH 3 ) Cl] CI 2 (o-toluidine)* 

187-50 

220-10 

5. 

[Coen 2 (C 8 H 4 NH 2 CH 3 ) Cl] CI 2 • H 2 O (m-toludine) 

166-14 

212-40 

6. 

[Coeii 2 (CeH 4 NH 2 CH 3 )Cl] Cl, (p-toluidine)* 

85*10 

208-30 

7. 

[Coen2(C8H4NH20CH3) Cl] Cl 2 (o-amsidine)* 

142*30 

212-40 

8. 

[Coen 2 (C 6 H 4 NH 2 OCH 3 ) Cl] CI 2 • H 2 O (m-anisidine) 

208-53 

212-40 

9. 

[Coena (CeH4NH20CH3) Cl] C), 0,-anisidine) 

186*40 

208-30 

10. 

[Coen2(CsH4NH20C2H5)Cl] CI 2 (o-phenetidine) 

153-70 

208-30 

11. 

[Coen2(C6H4NH20C2H5) Cl] CI 2 (m-phenetidine) 

211-48 

212-40 

12. 

[Coen2(CeH4NH20C2H5) Cl] CI 2 (p-phenetidine)* 

117*70 

214-20 


* Values taken from Patankar and Datar^. 


meta compounds. This reasoning appears to be justi¬ 
fied for anisidines and partially justified for phene- 
tidines. From Langevin’s theory® of diamagnetism, 
the susceptibility of meta compounds is expected to be 
higher than the other two isomers. In our investiga¬ 
tion, “ Xji ” values should be lowest for meta compounds 
and hence the ligand field strength highest for these 
compounds. The Langevin theory supports our findings 
for anisidines and phenetidines. 

The slight change in the order for phenetidines may 
be attributed to the size of the substituents. The large 
substituents may, by steric effects, be restricting the 
delocalization of the electrons, thus reducing the value 
of and hence lowering the susceptibility value. 

n 

Hence, besides electronegativity, the electron density 
at various positions in benzene ring is also affected by 
steric effect and other factors. Datar etalP^^ have 
reported similar findings. 

The order of the calculated “ Xp ” values does not 
follow the same trend with respect to anisidines and 
phenetidines, probably due to the insensitivity of the 
method of calculation of “ Xp ”• Thus the absorption 
bands for complexes of aniline, ?n-chloroaniline, p- 
toluidine, i?-anisidine and ortho-phenetidine are all at 
510 mp and the “Zj,” for all these is 208-30. 

Hence an exact correlation in the orders of “ Xp ” 
is not possible. A somewhat partial agreement however 
can be expressed as follows: 

: (1) < 9 -chloroaniline > w-chloroaniline > aniline. 

(2) u-toluidine > w-toluidine > jj-toluidine > 
anfiine. 


(3) /7t-anisidine > /^-anisidine > c?-anisidine > 

aniline. 

(4) w-phenetidine > o-phenetidine > p-phenetidine > 

aniline. 

Physical Chemistry 
Laboratory, 

Institute of Science, 

15, Madame Cama Road, 

Bombay 400 032, 

May 18, 1978. 
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KINETICS OF CHROMIC ACID OXIDATION OF 
METHYL ALCOHOL: EFFECT OF PHOSPHORIC 
ACID AND OXALIC ACID 

It was reported by Rao, G. G. et a/.i that the oxidising 
ability of chroiTiium(YI) increased greatly in the presence 
of moderately high concentrations of phosphoric acid. 
Further it is reported by Rocek^ that a bidentate sub¬ 
strate such as oxalic acid exhibits a catalytic activity 
on the oxidation reactions by chromic acid. A survey 
of the literature showed that no attention has been paid 
to the oxidation kinetics of methyl alcohol by chromic 
acid, in presence of moderately concentrated acids 
in general and phosphoric acid in particular. The 
authors have therefore investigated the oxidation 
kinetics of methanol in phosphoric acid medium (0-5- 
5'0 M) and also the catalytic effect of oxalic acid on 
the reaction at 1-0 MH 3 P 04 and the results are com¬ 
municated here. La J et al2 studied the oxidation 
kinetics of methyl alcohol in low concentrations of 
perchloric acid (0-05-0 *43 M) and reported that the 
C-H bond rather than the cleavage of the molecule 
is involved in the oxidation process. Anantakrishnan 
and Varadarajan^ investigated the oxidation of ali¬ 
phatic primary alcohols (except CH 3 OH) in acetic 
acid-water mixtures and reported that the activation 
energy decreased with an. increase in the chain length. 

Experimental 

The reaction is monitored photometrically using 
ELICO Spectrocol Model CL-23 by following the 
iinreactcd Cr(Vl) at 450 nm. Appropriate correction 
is made for the absorbance of Cr(ni) at 450 nm. The 
pseudo first order rate constants (/c) are obtained 
graphically from log Absorbance vs Time plots. The 
rate constants reported are the average values obtained 
in at least three runs. The values are reproducible 
within the usual experimental errors. 

Results and Discussion 

The rate constant {k) increased with the increase of 
phosphoric acid concentration and plot of log k v 5 
log [H 3 PO 4 ] gave two linear plots (Fig. 1) with slopes 
I and 3 in the low (0-5 to 2-0 M) and high (> 2-0 M) 
phosphoric acid concentrations respectively. However 
log k: varied linearly with —- even though the slope 
is slightly greater than unity. The rate also increased 
with the increase of chromium(Yl) and methyl alcohol 
concentrations. The order with respect to methyl 
alcohol (0-2 MtoO-7M) and chromic acid (1-67 x 
10-3 M to 2-7 X 10~3M) is one. The activation energy 
(AB*) and entropy (AS*) obtained from temperature 
effect are 13-0 K. cals mole-i and —27-7 cal/°K 
respectively. The higher rate in H3PO4 solutions 
(>2*0 M) can be ascribed to the formation of the 
powerful oxidant chromium(Y). The formation of 
Cr(V) in higher concentration of H3PO4 in presence 
of the reductants was confirmed by ESR spectra®. 




Fig. 2. Plot of Rate Benefit v.y [Oxalic acid]. 

The specific rate observed in 0-5 MH 3 PO 4 is lower 
than that reported by Lai et at. in 0-43 M perchloric 
acid medium. This can be attributed to the complex 
formation between chromic acid and the anion of the 
acid. Perchlorate, being a more electron withdrawing 
anion, than phosphate ion leads to a larger dissociation 
of the complex® and hence the higher rate. It is 
observed that the rate increased with increase of oxalic 
acid concentration (Table I) and the rate of oxidation 
of oxalic acid alone under the experimental conditions 
is negligible. The rate benefit observed in presence 
of oxalic acid varied linearly with the concentration 
of oxalic acid (Fig. 2). Similar observation was made 
by Rocek et at. {loc. cit.) in their studies on the oxida¬ 
tion of isopropyl alcohol by chroinium(YI) in presence 
of oxalic acid. The rate benefit in presence of oxalic 





9i0 


Letters to the Editor 


[ Current 
Science 


acid is attributed to the complex formation between 
oxalic acid and chromium(VI) which prevents the 
formation of energetically unfavourable chromium(IV) 
species (loc. cit.) and allows the direct one step reduc¬ 
tion involving 3 electrons. 

Table I 

Dependence of rate constant (k) on [Oxalic acid] 
[MeOH] - 0-5M 
LHbPO.^] = 1 M 
[Cr(Vl)] - 2*33 X M 
Temp. = 40° C. 


Oxalic acid 

M X 104 

Rate constant 
k X lO^^sec'i 


9-8 

LO 

10-9 

2-0 

12-0 

4-0 

14-3 

6*0 

15-5 

8-0 

18-7 

10-0 

20*5 


The authors are thankful to the authorities of the 
Autonomous Post-Graduate Centre, Anantapur, for 
providing the necessary facilities. 

Chemical Laboratories, M. Govinda Reddy. 

Autonomous Post-Graduate S. Brahmaii Rao. 

Centre^ 

Anantapur 515 003, A.P., 

May 25, 1978. 
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SYNTHESIS AND ANTIMICROBIAL SCREENI^ G 
OF AMINO- 1 , 2-BENZISOXAZOLES AND 
SULPHANILAMIDO- 1 , 2 BENZISOXAZOLES 

Amino-1, 2 -bcnzisoxazoles (II) have been synthesised 
by the reduction of nitro-1, 2-benzisoxazoIes (I). Some 
of these amino- 1 , 2 -benzisoxazoles have been converted 
into their sulphanilamido derivatives (IV). The anti- 
rnicrobial activity of these compounds has been 
evaluated. Amino-l, 2-benzisoxazoIes (II) have 
shown promising activity against M. tuberculosis, in 
vitro. The IR spectra of these compounds have been 


recorded. The mass spectrum of 5-amino-3-ethyl-7- 
methyl- 1 -, 2 -benzisoxazole has also been represented. 

In our recent publicationsi”^ we have reported the 
synthesis and physiological activity of 1 , 2 -benziso¬ 
xazole derivatives. Some derivatives of 1, 2 -benz¬ 
isoxazole newly synthesised by us, showed antituber- 
cular 2 , antifungal 455 and antibacterial^ activity. 
Amino and sylphanilamido derivatives are known 
for their physiological activity. Amino-1, 2 -benz- 
isoxazoles and their sulphanilamido derivatives are, 
therefore, synthesised and tested for their antimicrobial 
activity. 

The nitro-1, 2-benzisoxazoles (1) prepared as reported 
by us earlier^, on reduction with stannous chloride 
and HC) yielded amino-1, 2 -benzisoxazoles (II). SuJ- 
phanilamido derivatives (IV, R=H) of some amino-1, 
2-benzisoxazoles (II) were prepared by the conden¬ 
sation of amino compounds with /?-acetamidobenzene 
sulphonyl chloride in presence of dry pyridine and 
subsequently hydrolysing N^-acetyi-sulphanilamido-l, 
2-benzisoxazoles (III, R = COCH 3 ) with 50% tlCI. 
The physical data of these compounds are given in 
Table 1. 

Infrared spectra. —The infrared speefra of the com¬ 
pounds II, 111 and IV showed characteristic bands fer 
primary amino group, N^-acetylsulphanilamido group 
and sulphanilamido group respectively. 

Mass spectra. —A mass spectrum of 5-amino-3- 
ethyl-7-methyl-l, 2-benziosxazoIe (He) is scanned as a 
representative of this series. The mass spectrum showed 
prominent peaks at mje (M*-, 63%); 175 {a, 38%); 
148 (c, 10%); 93 {d, 100%) and 65 {e, 32%). The 
fragmentation pattern of this compound is represented 
in Chart 1 . 



Chart I 


Antimicrobial activity 

Antitubercular activity,—In vitro screening for anti- 
tubercular property of the compounds was carried out 
against human virulent “ Microbacterium tuber¬ 
culosis ” (H 37 Rv) by the method of Doub and 
Youmans^ The minimum concentration of the 
compounds (mentioned in )W,g/ml) which completely 
inhibited the growth of the test organism are recorded 
(Table I). For comparison the activity under similar 
conditions for Streptomycin is 1 ju-g/ml. 
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Table i 


Physical data and antitiibercidar activity {in amino-1, 2-benzisoxazoles (11), N^-acetylsulphanilamido- 

1, 1-benzisoxazoles (III) and sulphsanilamido-l, l-bezisoxazoles (IV) 




R 2 

R 3 

m.p, °C 

Yield % 

Antitubercular 
activity (in 
/xg/ml) 



Amino-l, 2-benzisoxazoles ( 11 ) 



a 

CH 3 

CH 3 

NH 2 

91° 

45 

0*1 

h 

CH 3 

NH 2 

CH 3 

130° 

78 

2-0 

c 

CH 3 

Cl 

NH 2 

W6^ 

40 

100-0 

d 

CH 3 

NH 2 

Cl 

179° 

55 

0*2 

e 

C 2 H 5 

NH 2 

H 

61" 

50 

0-5 

/* 

C 2 H .3 

CH 3 

NH 2 HCI 

231" 

45 

0-2 

g 

C 2 H 5 

NH 2 

CH 3 

102 " 

70 

2-0 

i 


Cl 

NH 3 

57" 

46 

10-0 



N4-AcetylsiiIphanilami.do-l, 2-benzisoxazloles (III) 


a 

CH 3 

CH 3 

ASA 

142^ 

60 


h 

CH 3 

ASA 

CH 3 

251“ 

95 

Inactive 

c 

CH 3 

Cl 

ASA 

228^ 

85 


d 

CH 3 

ASA 

Cl 

248^ 

96 


e 

C2H5 

ASA 

CH 3 

223'’ 

84 




Sulphanilamido- 1 , 2-bcnzisoxazoles (IV) 



a 

CH 3 

CH 3 

SA 

225'' 

69 

100 

b 

CH 3 

SA 

CHj 

203“ 

54 

Inactive 

c 

CH 3 

Cl 

SA 

176" 

60 

Inactive 

d 

CH 3 

SA 

Q\ 

223“ 

65 

Inactive 

e 

CH 3 

SA 

CH 3 

132" 

55 

Inactive 


All compounds showed satisfactory C, H and and N analyses. 

* Free amine was isolated as an oily product. Its hydrochloride melted at 231°. 


ASA = N4-Acetylsuplhanilamido; SA Sulphanilamido; a ~ Crystallised from ethanol; h = Crystallised 
from 60% ethanol; c = Crystallised from 50% ethnal; d — Crystallised from 40% ethanol; e = Crystallised 
from 20 % ethanol; / = Crystallicd from acetic acid and g ™ Crystallised from petroleum ether (40-60 °C). 


Almost all amino-1, 2-benzisoxazoles have shown 
significant activity against M. tuberculosis. 

Antifungal activity,—In vitro antifungal screening 
of these compounds was carried out against plant 
pathogenic fungi, viz., Helminthosporium apattarnae 
and Pestalotia annonicola by dry weight method^. 

Among the tested compounds only 7-amino-5- 
chloro-3-methyl-1, 2-benzisoxazole and 5-ami no-3- 
ethyl- 1 , 2 -benzisoxazole showed complete inhibitor 


of growth of H. apattarnae at 50 ppm. The former 
compound also showed 50% inhibition of P. annoni- 
coki at the same concentration. 

Experimental 

All melting points are uncorrected. The IR 
spectra (nujol) were recorded on Beckman IR-20 
spectrophotometer. The mass spectrum was recorded 
on a Varian Mat CH-7 spectrometer, 
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1- Ammo-S, 5-dime(hyl~l^ 2-benzisoxazole (II a ),— 
Stannous chloride (14 g ) was dissolved in cone. HCl 
(20 ml) by heating. To this clear solution, powdered 
3 , S-dimethyl-T-nitro-J, 2 -benzisoxazole ( 2 g) was 
added. The reaction mixture was then refluxed for 
2 hrs. The crystalline amine hydrochloride was then 
dissolved in water, neutralised with dilute solution 
of ammonia and the precipitated free amine was 
extracted with ether. The amine was isolated by the 
evaporation of ether and crystallised from 50% alcohol. 
It melted at 91°. Yield 45%. 

Similarly all other amines (II b-i) were prepared 
from the corresponding nitro compounds. The 
physical data of these amines are given in Table I. 

l~{N‘^~Acetylsulphanilamidoy2iy 5-dimethylA^ 2-benz¬ 
isoxazole (Ilia). —A mixture of 7-amino-3, 5- 
dimethyl- 1 , 2 -benzisoxazole ( 0*01 mol), freshly 
prepared i^-acetamido benzene sulphonyl chloride 
( 0*012 mol) and dry pyridine (10 ml) was heated on 
a water-bath for half an hour and kept at room 
temperature for 48 hours. It was then poured 
over crushed ice containing H 2 SO 4 . The precipitated 
solid was filtered, washed with water and crystallised 
from acetic acid, m.p. 242°. Yield 60%. 

All other N^-acetylsulphaniiamido compounds 
(III b-e) were also prepared as above. 

3, 5-DimethyUl-sulphanilamido-l, l-benzisoxazole 
7-(N4-Acetylsulphanilamido)-3, 5-dimethyl-l, 

2 - benzisoxazole (2 g) was refluxed with 50% hydro¬ 
chloric acid (25 ml) and ethanol (10 ml) for 1 hr. The 
reaction mixture was filtered hot and diluted with 
ice-water. It was then neutralised with sodium 
bicarbonate solution and the resulting solid was 
filtered, washed with water and crystallised from 
60% ethanol M.P. 225°. Yield 69%. 

The same procedure was used for the preparation 
of all other sulphanilamido-1 ,2-benzisoxazoles (IV 
b-e). 

The authors are grateful to Dr. M. H. Shah, Asst, 
Director, Haffkine Institute, Bombay, for screening 
the compounds for antitubercular activity. They 
are also thankful to Dr, D. D. Goswami, of this 
Department for scanning the IR spectra. 

Department of Chemistry, K. A Thakar. 

Marathwada University, B. M. Bhawal. 

Aurangabad-431004. 

February 10, 1978. 
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A STAINING TECHNIQUE FOR MICROSCOPIC 
IDENTIFICATION OF BOEHMITE 
(GAMMA—ALOOH) 

Boehmite (gamma—ALOOH) usuallly occurs in 
nature in! a very fine-grained form. It is a common 
donstituent of most of the bauxite deposits. It is 
more abundant in the Karst bauxites and rhe pisolitic 
varieties of lateritic bauxites than in. the massive 
bauxites^. "While the other two important aliitic 
minerals of bauxites, namely gibbsite and diaspore 
are usually well crystallised and lend themselves 
reajdiily to optical methods of identification, boehmite 
owing tO' its sub-microscopic character often poses 
problems during routine petrographic examination of 
bauxites. A staining technique has been developed 
for rapid identification of boehmite both in thin 
seiction and grain mounts. 

The staining method reported here is actually a 
modifidation of the staining tests employed for id end- 
fijcation of clay minerals^. During the detailed 
petrological studies of the bauxite samples from the 
East Coast of India, it was found that besides the 
claSy minerals, boehmite also picks-up the aniline 
dyes used for staining clay minerals. Sitnice there is 
a considerable difference in the refractive indices of 
boehmite an.d the dommon clay minerals, it is not 
difficult to differentiate them in spite of their poorly 
crystallised nature. 

Reagents 

Solvents : Nitrobenzene, Methjylene ioidide. 

Dyes : Safranine-Y, Malachite green'. Crystal 
violet. 

Nitrobenzen'e and methylene icdtde are mixed in 
suitable proportions such that the resulting solution 
has a refractive index of about 1*62. The staining 
solutions are prepared in separate glass containers by 
dissolving about 50 mg of the dyes in about 
25 ml of the nitrobenzene-mdthiylene ibdide solution. 
The staining solutions will last for several weeks if 
they are refrigerated. 

The thin section to be stained is left uncovered 
after grinding it to about 30 microns thickness. The 
surface of the section is washed free of Canada 
balsam using xylol. A few drops of 1 : 1 HCl are 
smeared on the surface of the thin- section and 
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allowed to stand for about five minutes. The surface 
is washed free of acid with distilled water' and dried 
at room temperature By blowing dry air over the 
slide. One or two drops of the staining solution are 
spread over the thin section, kept undisturbed for 
about three mintites and then observed under the 
microscope. Boelimite shows the following colou,ra¬ 
ti Oa due to the absorption of the dye [Figs. 1 (a) and 
1 

Safranine-Y . • Deep pink 

Malachtie green .. Bluish green 

Cdystal violet . . Blue purple. 



Fig. 1 (a). Bauxite before staining, boehmite (Bo), 
g:ibbsice (Gi), plain light (X 40). 

The results of these staining tests are somewhat 
similar to those obtained with kaolinite but with 


slight changes in the hues of the colours. It miy be 
difficult to distinguish between boehmite and basal 
sections of kaolinite in a thin section even after 
staining. This can be resolved by staining the 
powdered sample as follows. 



Fig. l(^). Bauxite after staining with Malachite 
green, plain light (X 40). 


The sample is crushed to pass 100 BSS mesh 
sieve. The —150, -j-200 BSS mesh material is suitable 
for microscopic examination. A few milligrams of the 
— 150, +200 mesh material is kept immersed in warm 
1 : 1 HCl in a Corning beaker for about 30 minutes. 
The supernatant add is decanted and the grains are 
washed free of acid with distilled water and dried over 
a sand bath. A small amount of the acid treated powder 
is placed on a glass slide, a drop of the staining 


Table I 

Oplical properties of the transparent bauxitic minerals immersed in staining solutions 


Mineral 


Relief in the Optical 
medium character 

(n “*= 1 * 62) 


Colour of the mineral after staining 


Safranine-Y Malachite Crystal 

green violet 


1. Gibbsite 

2, Boehmite 

’3. Diaspore 

4. Kaolinite 

5. Montmorillonite 
*^6. Quartz 


Negative 

Biax. + 

N.S. 

N.S. 

N.S. 

Positive 

Isotropic, 
rarely aniso¬ 
tropic 

Deep pink 

Bluish green 

Blue purple 

Positive 

Biax. + 

N.S. 

N.S. 

N.S. 

Negative 

Isotropic to 
Pleochroic 

Deep pink to 
Yellow red 

Pale sea green 
to Ink blue 

Blue purple to 
Deep pink 

Negative 

Isotropic or 
Biax. — 

N.S. 

N.S. 

N.S. 

Negative 

Uniax. + 

N.S. 

N.S. 

N.S. 


(N.S. = Not stained). 
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solution added tO' if, thorough^ mixed with a clean 
glass rod and allowed to stand for a minute. Bcehmite 
and kaoHnite absorb the dye's and are similarLy 
coloured, but boehmite shows a positive relief and 
kaolinite a negative relief in the immersion medium 
used, which can be readily ascertained by the move¬ 
ment of the Becke line. Boehmitic portions in boehmate- 
gibbsite or boehmi.te-diaspore intergrowths may 
easily be distinguished after staining [Figs. 2(a) and 
2(b)]. The transparent minerals commonHy found in 
bauxites maly be identified by using the characteristics 
shown in Table I. > 



Fig. 2(a). Boehmite-gibbsite intergrowth sitained 
with Malachite green, plain light (x40). 



Fig. 2(b). Boehmite and diaspore (Di) grains 
stained with Malachite green, plain light (xdO). 


The colour test employing p-aimnophen'ol may be 
used to confirm the presence o: montmorillonoids'^. 
p-aminophenol did not give a distinaive colour test 
in the case of boehmite samples used in this study. 

In the presence of kaolinite on staining with 
safranine-Y boehmite takes on a brownish pink to 
jycllowish brown colour compared to deep pink 
colour of kaolinite. However, staining with Malachite 
grben produces distinctly different colours in the two 
minerals as shown in Table I, and hence appears to 


be best suited for diflferentiating between boehmite 
and kaolinite. The identification of kaolinite, 
gibbsite, boehmite and diaspore used in these tests 
was confirmed by X-ra,y diffraction! analysis; mont- 
morUlonite b)y the ;p-aminophenol colour test and 
quartz by optical methods. 

The staining technique reported here has the 
foilowin'g advantages—^(1) It is a rapid a.nd cheap 
method Of identification of the transparent bauxitic 
minerals, (2) It helps in distinguishing between 
boehmite and crypto-crys)tallme , gibbsite/diaspore 
during modal analyris and (3) It is possible to 
detect the presence of boehmite even when it is 
present in amounts less than the detection limits^ of 
Derivatography (0*3%) and X-ra|y diffraction 
(0*5%) by microscopic observation of the stained 
powdered sample. 

The author is grateful tO’ Shri K. S. Mahapatra, 
Chairman-a^^^-Mang^aing DifcaOr of M.E.C. Ltd. 
for permission to publish this note. 

Petrologist, R. Seetharam. 

Mineral Exploration Corporation Ltd., 

8, Hindustan Colony, ; ! 

Amraoti Road, Nagpur-440 010, In(dia, 

August 10, 1978, 
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VARIATIONS IN TISSUE GLYCOGEN CONTENT 
SERUM LACTATE AND GLUCOSE LEVELS DUE 
TO COPPER INTOXICATION IN THREE 
FRESHWATER TELEOSTS 

Copper is widely used as an algacide and in the treat¬ 
ment of disease and parasitism in fishes^. The latter 
application sometimes poses the problem of toxicity 
to the fish treated. In the present investigation the 
author has studied the effect of copper sulphate ( 5 , 10 
and 15 ppm) on glycogen content in liver, muscle, 
brain and kidney tissues and the lactate and glucose 
levels in serum of Labeo rohita (Ham.), Ophicephalus 
punctatus (Bloch.) and Clarias batrachus (Linn.). 

Twenty-four live L. rohita, O. punctatus and 
batrachus (18-20 cm) were acclimatized in the labo«* 
ratory for 3-4 days. A group of six fishes (L. rohita, 
O. punctatus and C. bagrachus each) were placed in a 
glass aquaria containing 5, 10 and 15 ppiii of copper 
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Table I 


Changes in tissue glycogen content of three teleosts copper sulphate intoxication 



Control 


Copper intoxication 



5 ppm 

10 ppm 

15 ppm 


L. rohita 


Liver 

4216-30±196‘80 

3458-70 ±250-56 

2156-44±156-38 

1456-10±32-50 

Muscle 

3106-45±126-38 

2230-56± 95-80 

1750-68±128-75 

1050-26±65-12 

Brain 

1075-24^ 84-26 

820-16± 24-36 

596-52± 56-42 

324-54±12-38 

Kidney 

580-32i 25-42 

710-40± 15-10 

948-92± 36-40 

406-12±18-56 

0. Punctatus 

Liver 

3096-12±140-58 

2646-18±190-36 

2024-12±27-12 

1626-58±58-42 

Muscle 

2185-09±l47-56 

1448-36± 89-54 

- 1250-24±18-36 

826-28±61-30 

Brain 

905-64± 49-49 

690-12± 28-42 

530-70±12-50 

415-14±28-]9 

Kidney 

415-16i: 18-94 

584‘28± 38-42 

736-62±21-72 

253-78±19-5r 

C. hatrachus 

Liver 

2645-38ill5-55 

2158-40±165-38 

1720-80 ±41-50 

1428-16±72-24 

Muscle 

1726-40± 90-58 

1238-24± 58-56 

]025-58±32-46 

7]0-32±54-61 

Brain 

720-16± 24-58 

560-64± 36-27 

452-84±22-12 

380-15±18-12 

Kidney 

306-18± 12-99 

458•52± 23-84 

622-18±64-10 

180-47± 9-50 


Values (fxgm/gm wet wt. of tissue) are mean ± SE of 5 replicates. 


sulphate for a period of 3 hours. Their liver, muscle, 
brain and kidney tissues were collected quickly after 
decapitation and blotted on a filter paper. The 
preparation of tissue samples, processing and expres¬ 
sion of glycogen values were described elsewhere^. 
The method of collection of serum and estimation of 
lactate was described earlier2”3. Glucose in serum 
was estimated by method of Hawk et al.^. The tissues 
and scrum of untreated fishes for glycogen, lactate 
and glucose were taken as controls. The experiment 
was repeated 5 times to subject the data to statistical 
analysis. 

Copper sulphate intoxication has brought about a 
number of significant variations in the glycogen con¬ 
tent of liver, muscle, brain and kidney tissues and 
lactate and glucose levels in serum of L. rohita, 0. 
punctatus and C. hatrachiis. Coagulated mucus, 
■accumulated in the gill cavity, hung on the surface 
of the fishes and clouded the water of glass aquaria. 
It is evident from Table I, that the effect of copper 
intoxication on tissue glycogen content varies with 
the tissue. In liver, muscle and brain of three fishes, 
the author observed an innverse relationship between 
the concentration of copper and the fall in glycogen 
-content, whereas in kidney the glycogen level increased 


upto 10 ppm of copper exposure and at 15 ppm the 
process cf glycogenolysis was maximum. There 
was a direct relationship between the cncentration of 
copper and accumulation of lactate and glucose in 
the serum of L. rohia, O. punctatus and C. hatrachus 
[Table 11 {a) and (/?)]. The elevation in the levels of 
serum lactate was 14,10 and 8 fold tc tlv initial concen¬ 
tration in L. rohita, O. punctatus and C. hatrachus 
respectively. More than two fold ri se in serum 
glucose level was recorded to the initial values in L. 
rohita, O. punctatus and C. hatrachus [Table II (/>)]. 

The deposition of mucus on the gills of fishes obser¬ 
ved in the present study might have reduced the capa¬ 
city of blood to carry oxygen to various internal 
organs^, which in turn might have influenced the 
process of tissue acidosis. The accumulation of meta¬ 
bolic products in serum (lactic acid and glucose) 
might be related with the above process. Whenever 
the metabolic products start accumulating, it will 
lead to a change in pH of the blood, thus disturbing 
the buffering system of organs and this might have 
favoured the process of glycogenolysis in tissues^. 

It is also known that heavy metal intoxication de- 
accelerates the cardiac function, lowering the blood 
capacity to carry oxygen change in pH of blood 
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Table II 

Copper sulphate intoxication and accumulation of (a) lactate and (b) glucose in serum of three tcleosts 


Name of the fi?h 

Control 


Copper intoxication 


5 ppm 

10 ppm 

10 ppm 

L. rohita 

112-26±24-12 

(a) 

350-17±16-90 

680'86±36*22 

1568'90±41*54 

0. punctatus 

68-44±10*58 

156-56± 8-70 

390-74+15-11 

680-12±29-14 

C. batrachus 

45-12± 5-38 

118-36±12-42 

240•92± 8-34 

364-26±16-38 

L. rohita 

975*24±68-36 

(b) 

1096-44±105 09 

1450-12±84-40 

2096*44il80d2 

0. punctatus 

504-62±32*48 

590-48± 28-36 

820-11 ±24-18 

1024-18± 76’34 

C. batrachus 

636-42±53*12 

724-80± 34-48 

915-04±59-91 

1290-48± 84-88 


Values (/xgin/ml of serum) are mean ± SE of 5 replicates. 


and the fall in. osmolality of blood serumb® may be 
true in present study and the fall in tissue glycogen 
content and the rise in serum lactate and glucose levels 
of L. rohita, O.punctatus and C.batrachus may be 
related to the above phenomena. The rise in renal 
glycogen content up to 10 ppm copper exposure may 
be associated with the increased levels of glucose. 

It appears that the copper sulphate intoxication 
causes severe anaerobic stress resulting in the break¬ 
down of tissue glycogen possibly to meet the energy 
demands in the muscle, The initial accumulation of 
glycogen in the kidney may be an attempt by the 
kidney to conserve glycogen and therefore to restore 
normalcy. At a later stage however the toxicity is 
so high creating an imbalance in the glycogen content 
of kidney also. Further studies on these lines are in 
progress. 

The author is grateful to Prof. J. S. Rajput, M. J. 
Ansari and M. A. Ansari for encouragement and 
statistical help. 

Department of Science, S. A. Shaffi. 

Regional College of Education, 

N.C.E.R.T., Bhopal 462 013, 

Madhya Pradesh, India, 

May 1, 1978. 
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PIPER NIGRUM L. A NEW HOST OF 

XANTHOMONAS BETLICOLA PATEL ET AL. 

During June-July 1977, a bacterial disease was 
observed on pepper plants {Piper nigrum L.), growing 
adjacent to betelvine plants severely infer ted with 
bacterial leaf spot, at the College of Agriculture, 
Vellayani, Kerala. Subsequently the disease was 
also observed to be prevalent in farmer’s field at 
Mannanthala area of Trivandrum District. This is the 
first report of a bacterial leaf spot on pepper plants. 

The disease appeared as minute water-soaked lesions 
on the leaf-lamina. As the lesions grew older, the 
centre of the spot became black, surrounded by a 
yellowish halo. Sometimes infection began from 
the leaf margins also. Often a dark pigmentation 
developing at the infection spot, diffused into sur¬ 
rounding parts of the leaf-lamina, eventually causing 
defoliation (Figs. 1 and 2). 

On microscopic examination of the infected pepper- 
vine leaves, plenty of bacterial ooze could be detected 
in the lesions. Isolations from diseased host tissue 
yielded yellow coloured bacterial colonies. Patho¬ 
genicity trials on healthy hosts gave positive results. 
Morphological *and physiological characters of thjc 
pathogen such; as .yellow colony colour, rod shape, 
negative gram reactiony . negative oxidase test, nega- 
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tive nitrate reduction test, HaS prcduction, positive 
catalase test, utilization of carbohydrates such as xylc. e, 
gluci se^ fructose, su* rose, lactose and non-utilization 
of adonitol, dulcit<. I, irulin, salicin and inositol indicated 
that the bacterium earning the leaf spot of peppervine 
is Xanthomona^ spp. (Dye, D. W.)b 



Fig. 1. Bacterial leaf spot on betel vine (A) and 
peppervine (B), 



Fig, 2. Infected leaves. A. Peppervine; B. Bcldvine. 

Buchanan and Gibbons^ have reported that the 
organism X. hetlico/a goes to the members of the 
family Piperaceac. Based on the pathogenicity of 
the organism to pepper leaves, positive results of 
cross-inoculation tests and the syinptomatological 
characters, the bacterium is tentatively identified as 
X.hetUcohi Patel etuL^. Detailed studies on the 
pathogen, disease and its control arc in progress in 
this laboratory. 

We are grateful to the Kerala Agricultural Univer¬ 
sity for facilities given for these investigations. 

Department of Plant Pathology, James Mati-jew. 
College of Agriculture, Mani T. Chf.rian. 

Vellayani P.O., Trivandrum, Koshy Abraham. 

Kerala, May 10, 1978, 
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SPOROSemSMA SACCARDOI MASON AND 
HUGHES STATE OF CHAETOSPHAERIA 
COELESTINA HOHNEL, AN ADDITION 
TO INDIAN MYCOFLORA 

The genus Sporoschisma Berk, and Br. in India is 
represented by a single species, viz., S. nigroseptata 
Rao and Rack During the survey on hyphomycetes 
of Warangal the authors collected another interesting 
species of Sporoschisma, i.e., S. saccardoi Mason and 
Hughes which is reported in this communication. 

Sporoschisma saccardoi Mason and Hughes 

The fungus was collected growing sapropi ytically 
from Pakhal forest (A.P.) mixed with sporodochia of 
Berkleasmium papillatwn Rao and Rao. Colonies on 
the substratum scattered, dark-brown, spreading. 
Mycelium branched, creeping, immersed in the 
substratum, sometimes aggregated to form black, 
thick, pseudoparenchymatous stromata. Sporodochia 
black scattered or in groups from which conidiophores 
and sterile setae arise. Conidiophores simple, 
erect, tubular, single or in groups, dark-brown, 1-3 
septate, 145-1-252-3 /xm long swollen at the middle, 
7-5-11-25/xm broad at the ba«'e, 12-6-13-8/xm at 
the apical fertile region (Fig. 1). The portion above 
the swollen region is much longer than the lower 
region. The swollen region measures 18-3-36-5 x 
15-6-17*5/xm. Sterile setae simple, subhyaline. to 
light-brown, 1-7 septate with terminal as well as 
intercalary capitate regions and measure 80-130/xm 
long, 4-3-6-2/xm broad and . 7-5-16-25 fxm at 
capitate regions. Conidia endogenous-phialospores 
produced from the apical fertile part of the phialide, 
dark-brown, cylindrical, 5-septate, catenate 32-3- 
36-6 X 8-2-10-1/xm. The end cells hyaline, thin 
walled, truncate and the penultimate cells longer 
(6-2-9-5 X 8-2-10-1 fxm) than middle central cells 
(5-7-7-6 X 8-2-10-1/xm). Conidia at various stages 
of development are found to be enclosed in the 
conidiophore. 

The material was ccllected by S. R. R. on dead culms 
of Sorghum sp. from Pakhal (A.P.) forest on 6-9-1976. 
During our frequent visits to the same area it was 
observed that the same material developed some 
perithecia intermingled with sporodochia of Sporos¬ 
chisma. The perithecial fungus was identified as 
Chaetosphaeria coelestina Holinel.' 
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Perithecia growing amongst sJalked phialides and 
^capitate sterile hyphae superficial, scattered, solitary 
or in groups of 2-5, olive-green, sub-globose to sub- 
pyriform, glacous, with c-stiolar papillae, iipto 500 jLcm 
in diameter with numerous radiating sterile capitate 
hyphae (Fig. 2). Sterile hyphae 51 •2-62-5 jtxm long, 
6 *25-8-6 ftm broad, 8-5-11 - 9 jam broad at the capitate 
regions. Asci numerous, unitunicate, clavate to cylin¬ 
drical, 8-spored, 200-360/xm long and 10-5-15*6 ju.ni 
wide, Ascospcres fusoid, curved, smooth, 5-septate, 
rarely 3-4 septate, 39-2-56-4 jam long and 5-8-9*6 
/xm wide (Fig. 3). Four central cells are bigger and 
deep in colour than the end cells. 




Figs. 1-3. Fig. 1. Photomicrograph of phiadide 
with phialospores of 5. soccardoi (x 840). Fig. 2. 
Photomicrograph of perithecium with sterile papillate 
setae of C. coelestina (x 210). Fig, 3, Photomicro¬ 
graph of asci and ascospore*^ of C. coelestina ( x 840). 

The appearance and constant asscciaticn of conidi. 1 
and ascigerous stages gave an idea of imperfect and 
perfect states of a single fungus. In order to establish 
their organic relationship, conidial state was allowed 
to grow in a controlled humid chamber and examined 
at regular intervals. In about a month’s time, peri¬ 
thecia with mature asocspores were observed. In a 
separate treatment, a few perithecia placed on steri¬ 
lized culms also yielded both the states. 

So far, two species of Sporoschisma are known to 
produce ascocarps and both of them belong to the 
genus Chaetosphaeria HchneF, Perusal of the litera¬ 
ture revealed that neither conidial nor ascigerous stage 
is reported earlier from India. Hence, they form 
new additions to Indian mycoflora. 

Collection bearing both the stages was deposited as 
Herbarium KUBL No. 201, 


Thanks are due to Prof. U. B. S. Swami, Pro¬ 
fessor and Head, Department of Botany, Kakatiya 
University, Warangal, for constant encouragement and 
facilities. 

Department of Botany, 

Kakatiya University, 

Vidyaranyapuri 506 009, 

Warangal (A.P,), India. 

May 12, 1978. 
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A CONTRIBUTION TO THE FLORAL ANATOMY 

AND MORPHOLOGY OF THE GYNOECIUM 

O? SERICOSTOMA PAUCIFLORVM STOCKS 

Serlcostoma pauciflonnn belongs to the tribe Litho- 
spermae of the sub-family Boraginaideae of the Boragi- 
naceae. Lawrence^ has studied the floral anatomy 
of certain members of this family for taxonomic consi¬ 
derations. Sharma® and PaU have made a compa¬ 
rative study of some species of Heliotropium. Joshit 
has studied floral anatomy of Bothriospernniin tenet- 
lum. The present investigation has been undertaken 
to consider the importance of floral anatomy (Puri'^). 

Seiicostoma paiiciflorum are perennial straggling 
under-shrubs with woody bases. Their branches arc 
clothed with appressed stiff hairs with bulbous bases. 
The flowers aie white, arranged in racemes. Fruits 
are schizocarpic, with two mericarps or rarely with 
four nutlets. They flower twice a year, Augusl- 
September and March-April and form common thickets 
on the vast sandy areas of western Rajasthan. 

The pedicel shows a simple siphonostele, consisting 
of discrete collateral vascular bundles (Figs. 1, 2). 
At the base of the flower, five strong traces depart 
to the calyx whorl and the central stele first becomes 
circular in outline (Fig. 3) which later assumes a 
pentangular shape (Fig. 4). The sepaline bundles 
remain undivided for sometime in the calyx tube 
(Figs. 5-9) but as they reach the sepal lobes, each 
sepal bundle splits tangentially to give rise a sepal 
dorsal and a pah of sepal laterals (Fig. 10). 

The corolla whorl receives five strong traces slightly 
above and alternate with the sepaline traces (Fig. 5). 
The five stamen traces emerge from the central stele 
alternating with the petaline traces (Figs. 5, 6). These 
ten, petal and stamen traces enter into the corolla tube 
(Fig. 10). The petaline bundles also remain undivided 
in greater part of the corolla tube, but at its throat 
each petal bundle produces a petal dorsal and a pair 
of petal laterals (Figs. 18-20). In the petal lo bes these 
lateral bundles branch profusely and form a network 
of veins (Figs. 21, 22), 


S. R. Reddy. 
S. S. Reddy. 
S. M. Reddy. 
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pauciflorum stocks at various lc\cls from pedicel up¬ 
wards to show the course of traces/bundles to the 
floral parts. An —anther, c-r/—carpellary dorsal, 
c/??/—carpellary median lateral, or—carpellary ventral, 

loc —locLile, ov—ovule, p .-petal, pr/—petal dorsal, 

/;/™petal lateral, .v-sepal, .vr/-sepal dorsal, .v/— 
sepal lateral, .vr-~s(amcn, sts^- stigma, .v/p ■ style. 
Figs. 1, 2, pedicel; Fig. 3, sepal traces; Fig. 4, pentan¬ 
gular central stele; Fig. 5, calyx delimiting including 
sepal bundles; Fig. 6, pctalinc traces (p) alternating 
staniinal traces (st); Figs. 7-8, carpcllary dorsal traces 
(ccl), conjoint carpcllary median laterals and carpcl¬ 
lary ventrals (an/-"Cr); Figs. 9-10, sepal bundles splitting 
into sepal dorsals (sc!) and sepal laterals (si); cml~cv 
separating into (cnil) and (cv) traces; Fig. 10, Corolla 
tube including (/?) and (st) traces; Fig. 11, Calyx tube 
deleted, loculc (loc) appearing; Figs. 12-13, ovules 
(ov) appearing, (cv) entering placentae, (c/?il) bundles 
migrating towards periphery of the ovary; Figs. 14- 
15, (cd) bonding downward, (cv) supplying ovules; 
style appearing; Figs. 16-17, (cd) in the style, 

(cml) supplying the ovary wall; Fig. 18, petal bundles 
splitting into petal dorsals (pd) and petal laterals (pJ); 
Fig. 19, Corolla tube containing (pd), (pi) and (st) 
traces; style (sty); Figs. 20-21, (st) traces separating 
from corolla tube and entering into the filmaents; 
anthers (an); style (sty); Fig. 22, (st) bundles entering 
into anther connectives; stigma (stg). 


The staminal bundles enter into the filaments when 
they are freed from the corolla tube (Fig. 21) and 
ultimately each continues into the connective of the 
anther (Fig. 22). 

After supplying the calyx, corolla and androecium 
whorlfj, the remaining’"vascular tissue is organized into 
a ring of six vascular bundles which are meant for 
supplying the gynoecium (Figs. 7, 8). The two carpcl¬ 
lary dorsal bundles are first to be differentiated 
(Figs. 8, 9). • The other four bundles, two on either 
side of each carpellary dorsal are the[; conjoint carpcl¬ 
lary median laterals and the carpellary ventrals (Fig. 8). 

These bundles splitT tangentially to separate the 
former from the carpellary ventrals (Figs. 8-9). The 
carpellary dorsals remain undivided throughout their 
course in the carpels (Figs. 8-22). They continue 
higher up in the style and ultimately fade off in the 
sinrple flattened stigma (Figs. 16-22). Duo to deep 
furrow along the middle of the carpels, the dorsal 
bundles bend inwardly downward to enter into the 
gynobasic style (Fig. 16) and lateron ascend upward 
to reach the stigma (Figs. 17-22). In t anscctions at 
certain levels, the tyle appears separate from the 
ova y due to its gynobasic nature borne on the “ eviio- 
basc” (Figs. 17, 18). 

The carpellary median laterals migrate towards the 
periphery of the ovary where they branch profusely 
and ultimately l^dc olf in the ovary region (Figs. 14- 
18). The carpellary ventrals are exclusi\cly nxant 
for :.ui:plying the ovules of their sides (Figs. 14, 15), 

Acxirding to the criteria suggested by Puri" for the 
scicntilic ixcognization of the parietal placentation, 
the picscnl author has observed all the conditions 
lor a parietal placentation in this taxon, except that 
the carpellary ventrals arc inversely oriented. This 
is a jclic character which has somehow been retained 
in some of the present members of the family. This 
situation has also been observed in number of other 
families showing derived type of pareital placentation 
from the oxile one (Puri^, Woodson and Mocrc^^ 
Wilkinsoifi*’ ^*'j .loshi^j“; WeiheP etc.). Moore^* 
considers the “ gynobase ” as an abortive set of 
stamens in Papilionaceae whereas Woodson and 
JVIoorc^'* in Apocynaceae and Moorc^ in Mevtensia, 
the gynobase is considered as “ Carpellodes The 
present author considers the gynobase—a parenchyma¬ 
tous tissue continuous with the receptacular tissue and 
a structure to which the ovules are attached, thus can 
rightly be designated as the placentae (in part) in the 
sub-family Boraginoidcac. 

Plant Morphology Laboratory, B. M. JosHi. 

Department of Botany, 

University of Jodhpur, 

Jodhpur 342 001 (India), 

May 18,1978. 
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NMU4NDUCED POLYCARPELLARY 
MUTANTS IN REDGRAM 

In recent years mutation breeding has been used as 
a valuable supplement to other methods of p:ant 
breeding for developing better varieties with new plant 
architecture, superior bio-chemical constitution and 
suitable growth and developmental rythms. The 
effects of some physical and chemical mutagens were 
studied in the variety Pusa Ageti of redgrara (Cajanus 
cajan (L.) Millsp.). 

The breeder’s seed of redgram was obtained from 
Division of Genetics, I.A.R.I., New Delhi. The dry 
seeds were irradiated with 10, 20 and 25 kK gamma- 
rays. Presoaked seeds (14 hours) in distilled water at 
room temperature) were treated with aqueous solu¬ 
tions of 0*01, 0-02 and 0*03% nitroso-methyl urea 
(NMU) and 0-1, 0*2 and 0-3% ethyl methane sulpho- 
nate (EMS) fer six hours with intermittent shaking. 
The chemically treated seeds after a thorough washing 
in running water were sown in the field along with 
the irradiated as well as untreated ones to obtain Mi 
generation. The seeds were collected on individual 
plant basis and were sown for M 2 generation. The 
normal looking plants of segregating progeny were 
grown to study the inheritance pattern of polycarpel- 
lary mutation in the M 3 . 

Four polycarpellary mutants (PCMi, PCM 2 , PCM 3 
and PCM 4 ) were screened from a single plant progeny 
of 0-03% NMU treated M 2 population. All the 
mutants forming viable seeds bred true in M 3 . These 
polycarpellary mutants exhibited various morphological 
abnormalities throughout their life span. 

At 10-12 leaves stage, apical growth of the main 
shoot of the mutants was inhibited. The leaves on 
these shoot apices were arranged in a compact spiral 
manner (Fig. 1). After a few days, secondary branches 
appeared on stunted primary shoots. The growth of 


the apices of these branches was also inhibited. The 
leaves on them were arranged in a similar manner 
as shewn by the main shoot. However, when the 
vegetative growth culminated into reproductive 
growth, the ultimate branches grew normally. The 
flowering in these mutants was delayed as compared 
to those of control plants. However, the number and 
size of the floral buds on these branches was signi¬ 
ficantly high (Fig. 2). Most of these floral buds failed 
to mature as they turned black and abscised. 



Figs. 1-4. Fig, 1. A mutant showing growth inhi¬ 
bition at primary shoot apices. Fig. 2. Same showing 
stunted secondary branches and ultimate flowering 
branches. Fig. 3.a,b. Diadelphous and polyadelphous 
condition of stamens; c : Anther lobes on the petal. 
Fig. 4, 1-5. Carpel late gynoecium. 

All the polycarpellary mutants had five types of 
flowers exhibiting some interesting features especially 
increase in the number of carpels. Most of the 
flowers were mohocarpellary and we e more or less 
normal in shape and size, while others were either bi-, 
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Table I 

Number of podsjplant, seedsipad, and pollen sterility in polycarpellary mutants in Cajanus cajan (X.) Millsp. 


Pollen sterility 

Mutant Pods/ Seeds/- 

plants pod Flowers 





Mono- 

carpcllary 

Bi¬ 

carpellary 

Tri¬ 
carpel la ry 

Tetra- 

carpellary 

Penta- 

carpellary 

PCMi 

44 

1-95 

28-15 
± 1-86 

51-47 
± 2-40 

23*07 
± 2*25 

25-11 
± 3-31 

35-93 

± 2-41 

PCM 2 

13 

1-62 

30*46 
± 3*72 

27*13 
± 4*36 

24*98 
± 3*48 

34*82 
± 2*13 

36*51 
± 1*87 

PCM 3 

Nil 

Nil 

69*75 
± 2*36 

68*25 
± 1*29 

71*37 
± 1*83 

70*72 
± 1*74 

69*76 
± 3*51 

PCM 4 

10 

3-00 

39*30 
± 1*82 

32*28 
± 2*41 

31*36 
± 1*43 

36*32 
± 1*34 

33*66 
± 1*22 

Control 

135 

3-55 

5*54 

±2*14 






tri,- tetra- or penta-carpellary. The size of these flowers 
increased with the increase in the number of carpels. 
However, the number and size of the sepals in all 
polycarpeliary flowers remained normal. On the 
other hand, the number of petals varied from five to 
nine. Flowers with increased number of petals lost 
their papilionaceous condition. There were ten to 
fourteen stamens which were either grouped in di- 
or polyadelphous manner (Figs. 3 a, b). These stamens 
also revealed morphological variations. Some of the 
anther lobes were seen attached to the petals (Fig. 3 c). 
Gynoecium consisted of one to five apocarpous pistils 
(Fig. 4). In a limited number of carpels, a longi¬ 
tudinal slit appeared on the ovary wall exposing the 
ovules. Such carples generally failed to produce 
seeds. 

The flowers exhibited variable degree of pollen 
and ovular sterility. Pollen sterility as tested by 
Alexander’s method^ in the flowers of polycarpellary 
mutants, ranged between 23 to 52% except in the 
mutant PCM 3 which showed an exceptionally higher 
degree of pollen steriUty (Table I). Similarly, ovular 
sterility also varied as was evident by the number of 
mature seed? per pod. On account of higher steri¬ 
lity mutant PCM 3 , failed to produce any fruit. 

Increase in the number of carpel has also been 
recorded in several members of the family Legumi- 
nosae. Rao2 in Crotalaria and Dutta3 in Vigna, have 
observed bicarpellary apocarpous condition. How¬ 
ever, in Cajanus, multicarpellary apocarpous condition 
of pistil has been reported by Kajjari^, Joshi and 
Ramanujams and Venkateshwarlu etal^. 


The mutants obtained during the present investi¬ 
gation however, differed from multicarpel late mutants 
of KajjarH, Joshi and Ramanujam® and variant of 
Venkateshwarlu etalf in the respect that they had 
1-5 carpellate floweis on the same plant. These 
mutant exhibited variable degree of pollen and ovular 
sterility and various morphological abnormalities 
throughout their life span. 

In M 3 generation, a normal plant of the mutated 
Mo-progeny segregated into 6 polycarpeliary mutants 
and 26 normal plants (X2 0*666; P>0-05). The 
mode of segregation in M 3 generation, suggests that 
the polycarpellary character is monogcnically recessive. 

Our thanks are due to Mr. Sudhir Bhatnagar for 
his help in various ways. We are also grateful to 
Dr. Balram Sharma, I.A.R.L, New Delhi, for providing 
mutagens and Dr. Roshan Singh, Principal, R.B.S. 

College, Agra, for facilities. 

Department of Botany, S. N. Chaturvedi, 

R.B.S. College, Agra, R. P, Sharma. 

May 20, 1978. 
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AUXIN PRODUCTION POTENTIALITY OF 
NITROGEN FIXERS ISOLATED FROM THE 
PHYLLOSPHERE OF CROP PLANTS 

Existence of an indigenous nitrogen fixing bacterial 
flora on the leaf surfaces of a large number of tropical 
plants discovered by Ruinenb 2 ^ led to investigate the 
frequency of such population in a number of crop 
plants3»4. While investigating the various properties 
of the phyllosphere organisms it is noticed that many 
of the isolates are not only capable of fixing nitrogen 
in vitro but are also producing antimicrobial substances^ 
and plant growth regulators like indole acetic acid 
(I A A). It has been reported that both epiphytic 
bacteria and fungi are capable of synthesising a variety 
of growth-promoting substances either on the root 
surfaces or on buds or leaves®>’. Various species of 
Azotobacter are potent synthesisers of plant growth 
substances^~^°. Even epiphyllous yeasts have been 
reported to produce lAAti. Libbert et and 

Yakushkina and Tarasenkot^ also reported formation 
of hormones by some epiphytic microorganisms. 
Auxins and their precursors are synthesised by many 
resident fungal population on the leaf surfacest^. it 
is now unequivocally established that many bacteria 
and fungi are potential phytohormone producersi^, 
particularly when tryptophan is available tc these 
organisms. Nitrogen fixing organisms are quite versa¬ 
tile in this respect as they liberate various amino acids, 
including tryptophan, into their surroundings. 

In the present communication the lAA producing 
capacities of different nitrogen fixing bacterial isolates 
obtained from the phyllosphere of various crops, as 
influenced by varying temperatures, change of sugar 
in the medium and aeration, are reported. 

The organisms were isolated in Burk’s agar medium 
from seven common ciop pi:.nts like potato, tomato, 
rice, sugarcane, jute, wheat and mustard. Excepting 
in rice, sugarcane and jute only one type of nitrogen 
fixer could be isolated for which a single strain was 
selected from each of the other crops, i.e., potato, 
tomato, wheat and mustard. While in these three crops 
at least two types were isolated and studied. Inoculum 
was prepared by growing the organisms in Burk’s 
broth for 24 hours. To measure lAA production 
capacity a test medium developed by Libbert and Rischi^ 
was used. This medium (20 ml), taken in 100 ml 
flasks, were inoculated with 1 ml of the 24 hour old 
culture and incubated at SO'" C, unless otherwise stated. 
For each strain different sets of flasks were incubated 
both on a rotary shaker (90 cycles/min) and in still 
condition. To find out the effect of temperature 
on lAA production, the different batches of flasks 
were incubated at 25°, 30°, 35° and 40° C. The effect 
of two sugars glucose and sucrose was studied after 
the addition of the respective sugar at 2% concen¬ 
tration in the medium. 


For lAA analysis in the medium, cells were separated 
by centrifugation of 24 hours old culture at 5000 g 
for 30 min in S'JTval cold centrifuge at 5° C. One part 
of the supernatant fluid was mixed with two parts of 
Salkowaski reagent^^’ in a test-tube and blended 
thoroughly with the aid of a Vortex mixer for two 
minutes. After one hour the intensity of the develop¬ 
ing red colour was measured in a Klett Summerson 
Colorimeter using a green filter. The amount of lAA 
produced was known after comparing this reading with 
a standard curve. 

lAA is produced by a variety of organisms growing 
on leaf surfaces which include fungi and bacteria. 
Nitrogen fixing bacteria like Azotobacter is a potent 
producer of this auxinwhich incidentally is also iso¬ 
lated from leaf surfacesiThe organisms isolated 
from crop plants and studied here are nitrogen fixing 
organisms but not all of them are Azotobacter species. 
Earlier lAA-producing organisms other than nitrogen 
fixers, were reported from maize, and peais but 

were not reported from such crops as reported now. 
Sugars bear differential influence on lAA production 
and it was noted curiously that sucrose supported 
better production of this important plant auxin, while 
many of the strains were totally incapable of synthe¬ 
sising lAA in glucose medium (Table 1). Another 

Table I 


Amount of lAA produced (ag/ml) in medium with ami 
without shaking 

{Data represent an average of five determinations) 


Organism 

Medium with 

sucrose 

Medium with 
glucose 

Still 

culture 

Shake 

culture 

Still 

culture 

Shake 

culture 

Potato 

1-3 

2-2 

1*0 

1 -4 

Tomato 

2-5 

3*2 

1-9 

2*6 

Rice 

4-0 

8-1 

1-4 

3-9 

(REN 2 ) 

Rice 

2-0 

31 

00 

0-0 

(PEN 2 ) 

Sugarcane 

3*5 

51 

0*0 

0-0 

(SCNi) 

Sugarcane 

5*0 

6-7 

00 

0‘0 

(SCN 2 ) 

Jute 

1*0 

1-5 

0-8 

1-2 

(JNi) 

Jute 

1-4 

2-2 

00 

0-0 

(JN 2 ) 

Wheat 

1-8 

3-0 

1*0 

2*6 

Mustard 

4 1 

5*2 

00 

0*0 
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major fad or is temperature. In the fields the plants 
are exposed to varied temperature fluctuations. This 
temperature dependance of lAA production by the 
phylLosphcre organisms have not been reported earlier 
excepting that by some fungii^. Here the objective 
was to determine the temperature congenial for lAA 
production. The organisms can grow equally well 
within a temperature range of 25'" to 35" C but lAA 
production remains restricted uniformly almost around 
30" C in all organisms which of course is much lower 
in case of fungi^^. A sharp inhibition was noticed both 
at 25“ and 40" C (Table II). It becemes obvious 
therefore that in tropical countries phyllosphere bacteria 
play a major role in at least supplying this plant hormone 
to the supporting hosts as the field temperature is 
higher. The auxin is produced at specific time when 
the temperature is around 30° C. In cold climates 
the leaf surface fungi on the other hand may be help¬ 
ful agents in supplying auxin to the inhabiting plants 
because of their lower temperature dependance for 
lAA production, 

tablh ir 

Effect of temperature on lAA production (expressed in 
pglml) by the bacterial isolates from crop plants 
{Data represent an average of five determinations 
from each isolate obtained from each crop) 


Temperature 


Isolated from 



25" C 

30' C 

35" C 

40 ’ C 

Potato 

0-3 

1-4 

0*9 

0*6 

Tomato 

0-2 

2-5 

1 *6 

1*3 

Rice 

0-4 

4-0 

1*5 

0*8 

(REN 2 ) 

Rice 

0-2 

2-0 

1 *2 

0*8 

(PENz) 

Sugarcimc 

0-3 

3-3 

1*6 

1*0 

(SCNi) 

Sugarcane 

0-4 

4-8 

2*6 

1*6 

(SCN 2 ) 

Jute 

0-1 

1-2 

0*8 

0*3 

(JNi) 

J Lite 

0*2 

1-4 

1 *2 

6*5 

(.iN2) 

Wheat 

00 

2-0 

1 *3 

0*8 

Mustard 

0-3 

4*3 

2*3 

1*7 


The resident nitrogen fixers may remain handicapped 
in fixing enormous nitrogen because the process itself 
occurs at low oxygen tension; but, auxhi production 
is accelerated with enhanced aeration. From Tabic I 


it is evident that aeration in shake cultures is congenial 
for lAA production by the phyllosphere organisniE. 

We express cur gratitude to Professor A. K. Sharnia 
for providing facilities and showing keen interest in 
the work. Financial assistance rendered by U.G.C. 
through a scheme made it possible to carry on this 
investigation for which we are thankful. 

Microbiology Laboratory, Mahuya Banerjee. 

Department of Botany, A. K. Chandra. 

University College of Science, 

35, Ballygunge Circular Road, 

Calcutta 700 019, 

May 26, 1978. 
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THE PISTILLODE OF PHOENIX LOUREIRJI 
KUNTH. 

The pistillode is considered to be a vestige of the 
carpel in the male flower. There are few develop¬ 
mental studies on pistil lodes even though enough 
information is available on the structure and deve¬ 
lopment of the carpel in angiosperms. The male 
flowers of Phoenix loureirii were studied with a view to 
understanding the developmental features of the floral 
parts. This study revealed very important features 
of pistillode development. 



Figs. 1-13. Phoenix loureirii Kunth. Fig*?. 1-6. 
Cross sections of male flowers showing the pistillode. 
Figs. 7, 9, 10, 11 and 12. Enlarged views of the carpel¬ 
like components of the pistillode. Fig. 8. Magnified 
view of the pistillode composed of three carpel-like 
components. Fig. 13. Flower bud in longitudinal 
section showing the relative position of the pistillode. 

(cc —lower part of the carplel-like component of 
the pistillode showing a single chaber; c/—carpal-like 
component of the pistillode; et —enlarged torus; 
cw —wall of the carpel-Jike component of the pistil¬ 
lode; la —laminal part; Ic —laminal part of the carpel¬ 
like component of the pistillode; wa—marginal meri- 
stem; /?c—procabium; i^e—perianth; p/c—placental 
region; separating carpel-like component; st~ 
stamen; stc —separated carpet-like component.) 

(Figs. 1-6. X 60; Figs. 7, 9, 10, 11 and 12. x 870; 
Figs. 8 and 13. Diagrammatic). 

The pistillode of P. loureirii measures 500-700 /xm 
in the fully opened flowers. Three carpel-like struc¬ 
tures occur in all male flowers and compose the 
pistillode. The components are slightly united at the 
base (Fig?. 8, 9 and 13) and become free above with 
drawn-out ends. The early development of the 
carpel-like components was remarkably similar to that 
of the conduplicate carpel of the dicotyledons (Bailey 
and Swamyt). As in the free conduplicate carpels 
each component of the pistillode arises as a separate 


entity on the enlarged torus. Soon after origin, the 
piimordia assume a roughly triangular outline, which 
is yet another similarity with conduplicate carpels 
(Periasamy and Swamy'’). From the corners of the 
triangular structure, marginal meristems originate 
and the early lamina grows to a little extent in a 
conduplicate fashion (Fig. 11). The lower part of 
the carpe!-Iike structure exhibits a closed wall and a 
placenta-like structure (Figs. 1, 2 and 13). Above 
this level these structures open out (Figs. 5, 6, 10 and 
11). The upper portion also shows free laminal 
margins (Figs. 10 and 11) which rather tend to flare 
apart. At the lower level, the carple-like structures 
fuse with the enlarged thalamus (Figs. 1, 2 and 9), 
Apart from a single mass of procambial cells deve¬ 
loping at the ba.-.e of each carpel-like structure (Fig, 7) 
there was no further vascular differentiation. General 
appearance of the pistillode components was closely 
resembling that of typical open carpels reported by 
earlie' workers (Briley and Swamyi; Periasamy and 
Swamy5; Padmanabhan*). This suggests that the 
pistillode is nothing but a carpellate structure whose 
further development is arrested. In Cocos, ir. the 
centre of each male flower, there is a rudimentary or 
abortive pistil which divides at its apex into three 
teeth, each beaiing a nectar gland, the nectar of which 
attracts ants, bees and other insects. Thus, the pistil¬ 
lode in Cocos appears to serve the purpose of attracting 
insects for pollination (Menon and PandalaP. No 
such functions could be attributed to the pistillode 
of P. loureirii. Furthermore, in the male flower of 
Cocos, according to Juliano and Quisumbing^ the last 
floral organ to develcp is the rudimentary or abortive 
tricarpelled pistil with style and stigma distinctly 
separate. A similar situation obtains in P. loureirii 
also. The similarity of developmental stages of the 
pistillode components in P. loureirii and that of 
conduplicate carpels strengthens the view that 
pistillodes are carpellary in nature. 

Department of Plant M. Gunamani. 

Morphogenesis, D. Padmanabhan. 

School of Biological Sciences, S. Pushpa Vent. 

Kamaraj University, D. Regupathy. 

Madurai 625 021, India, May 27, 1978. 
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A NEW SPECIES OF BRACHYSTELMA R. Br. 
(ASCLEPIADACEAE) FROM INDIA 

Bcachyslclfua elenuduams M. B. S. Char, Sp. nov. 

Affinis B. edulis Collett and Hemsley, sed corollae 
lobis brevioribus, coronae corollis obtuse pentangulare 
scaphiformibus, squanais coronae staminalis ad basin 
isobilaterale triangulare appendiculatis differt. Typus: 
India Char 1 (holotypus, CAL; isotyps K). 



Fig. a 

Affinity to B. edulis Collett and Hemsley, but ditfering 
from it in the short tip of the corolla lobe, obtusely 
pentangular cup of the corolline corona, flat scale 
apices of the staminal corona and scale bases with 
iso bilateral triangular processes. 

PererniaL Rhizome tuber-like, globose or ovoid, 
1.5_4x2-3cm. 5-10 cm tall, erect, branched 

or unbranched, slender, puberulous, internodes cc. 
1 mm long. Leaves 1-4 cm x 2-4 mm, fleshy, linear, 
ciliate, narrowly acute. Flowers 1-4 usually solitary, 
4--‘8-mna long, axillary, pedicel slender, all parts 
puberulous. Calyx 5-fid, lobes 2-4 mm long, 
narrowly acuie. Corolla rotate, purple, deeply 5-fid, 
lobes 4-6 mm long, adaxial surface glabrous, spreading 
and reflexed at bloom, lanceolate, acute but appearing 
obtuse due to the tip bending back. Corolline corona 
cupul?J, 1-2 X 2-3 mm, obtusely 5-angled around the 
staminal corona and as high, undulate, purplish and 
with white hairs outside; teeth 5, subulate, each 
adnate to the base of corresponding staminal coronal 


scale. Staminal. corona cream-coloured, columnar, 
with 5 scales at the upper half; scales laterally bicon¬ 
cave with marginal and median ridges, apices flat, 
converging and meeting around the stigma in a 
pentangular form, basal process isobilaterally triangular. 
Follicles 2, rarely 1 per flower, 4-8 cm long, slender. 
Seeds 8 mm-1 cm x 3-5 mm, compressed, with an 
apical tuft of hairs, 2-3 cm long. 

India, Karnataka State, Tumkur District, Elenadu 
(Altitude: of the village bench mark, 780-33 m; of 
the contour, 800 m). Sandy grass land. 2 April 
1969, M. B. S. Char 1 (Holotype-CAL). 

M. B. S. Char 3, in fruit. 



Fig. B 1-6. Fig. 1. Leaf with ciliate margin. Fig. 2. 
Flower, adaxial view; Fig. 3. Slant view of corona 
showing corolline corona (CC), staminal corona (STC) 
and scales (SC); Fig. 4. Pollinium; Fig. 5. Fruh 
showing one and a pair of follicles; Fig, 6. Seed with 
an apical tuft of hairs. 

The new species closely resembles B. edulis Collett 
and Hemsley, which is known originally from upper 
Burma and Siam (Thailand) and is quite distinct in its 
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floral characters as already meiiiioncdh llie habitat of 
both is, however, similar as they commonly grow in 
sandy grassland. It is tikely to be missed in the 
field on account of its small size and growth amidst 
grasses. Its tuberous rhizome is used as an article 
of food by the local people who call it by the vernacular 
name in Kannada language as Ullika or Unneeka. 

The author thanks Dr. D. V. Field, Royal Botanic 
Gardens, Kew, Richmond, Surrey, England, for 
authentic opinion on the new species, Dr. M. A. Rau 
and Prof. D. A. Govindappa, Department of Botany, 
Manasa Gangotri, Mysore, India, for guidelines and 
encouragement, respectively. 

Department of Post-Graduate M. B. S, Char. 

Studies and Research in Botany, 

Manasa Gangotri, 

Mysore 570 006, India, 

May 27, 1978. 
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TWO NEW SPECIES OF CERCOSPORA 

Two new species of Cercospora, viz., Cercospova Jagdal- 
purensis and Cercospova caricapapayae are being 
described here. 

(1) Cercospova jagdalpurensis spec. Nov. 

The fungus causing die back involving whole leaf 
lamina. Diseased region olivaceous brown, dry, 
amphigenous, irregular. 

Colony effuse, greyish brown, conidiophores fascicu¬ 
late, multiseptate, olivaceous brown, unbranched, simple, 
straight or fiexuous, with distinct scar of attachment to 
conidia, 44-94 x 4-6 ; conidia hyaline, broader 
below and tapering above, straight or curved, 3-30 
septate, base truncate, apex acute, acropleurogenou^, 
48-315 X A-6p, (Fig. 1). 

On the Jiving leaves of Lagerstroemia parviflom 
Roxb. (Fam. Lythraceae), Jagdalpur (M.P.), India, 
November, 1977, Leg. R. C. Rajak. 

Type specimen has been deposited in herb. IMT, 
Kew, No. 224100. 

The present species differs from other Cercospova 
sp., viz., C. paramignyae Thirumalachar and ChuppS, 
C. lytliracearum Heald and Wolf^ described on Lager- 
stroemia parviflora from India, in having long conidio¬ 
phores showing distinct scar and very long, hyaline, 
upto 30 septate conidia. However, C. lytliracearum 
belongs to Pseudocercospora-. It is, therefore, being 
described here as a new species, C. jagdalpurensis 
spec. Nov. 


Cercospova jagdalpurensis spec. Nov. 

Maculae folicolae, amphigena, irregularia; Coloniae 
clfiisac, griseo-brunneae; conidiophora fasciculata, 
multiseptata, olivacea-brunnea, non mmous, simplicia, 
recta vel flexuosa, cicatrice eminente ad antice vel 
conidiis, 44-94 X 4-6/4; conidiis hyalina, latus infra- 
fastigiata sursum, 3-30 septata, acropleurogena, 
48-315 X 4-6/6 (Fig. 1). 



Fig. 1 

In foliis viventibus Lagerstroemia parviflora Roxb, 
(Fam. Lythraceae), ad Jagdalpur (M.P.), India. 
November, 1977, Leg. R. C. Rajak. 

Typus positus in herb. IMI, Kew, sub nuniero 
224100. 

(2) Cercospova caricapapayae spec. Nov. 

Colony effuse, greyish to dull white; stromata dark 
brownish black, composed of few brown cells; conidio¬ 
phores fasciculate, in fascicles of 10-20, multiseptate, 
brown, lighter at apex, unbranched, simple, straight 
or fiexuous, distinct scar is present at the apex of the 
conidiophores, 95-210x4-8/6; conidia hyaline, 
broader below, tapering above, filiform, straight or 
curved, 9-30 sepate, base subtruncate, apical end obtuse 
with distinct scar, acrogenous, 80-330 x 3-5-6 
(Fig. 2). 
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Ficj. 2 

On fallen petioles of Carica papaya Liiin. (Fain 
Caricaccae) Jabalpui: (M.P.), India, December, 1977, 
Leg. R. C. Rajak and S. P. Gaulam. 

Type specimen has been deposited in herb. 3Ml, 
Kew, No. 225288. 

Hansford^ described Cenvspova papa vac Haiisf. 
causing leaf spot disease of Carica papaya., 
from Uganda. Chona et al2 reported its occurrence 
from India. When compared, the present collcctioii 
was found to be markedly dincrcnl from C. pupayae 
Hansf., in having brown conidiophorcs showing distinct 
scar and very long c. nidia (80-330 p against 2()~*75 p) 
which are upto 30 septate and borne acrogenously. 
The present isolate docs not cause leaf spots but 
merely grow on the fallen petioles. Moreover, it 
failed to infect the leaves of Carica papaya during 
pathogenicity tests conducted. Therefore, it is being 
described here as a new species, C. caricapapayae 
spec. Nov. 

Cercospova caricapapayae spec. Nov. 

Colony etfusae, grisco vcl albus pulvcraccous; 
stromata brunneo atrae, minutum; conidiophora 
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fasciculata, 10-20 conidiophora per fasciculata, 
multiseptata, brunnea apicem versus paIJidtores, 
nonramous, simplicia, recta vel flexuosa, cicatrice 
eminente ad apicem coni die phorum, 95-210 > 4-8 ft; 
conidiis hyalina, latus infra fastigiata sursum, filiformes, 
recta vel flexuosa, 9-30 septata, ad basim subtruncata, 
apicem obtusis, acrogena, 80-330 x 3-5-6/x (Fig. 2). 

Ad petiolus exciccator Carica papaya Linn. (Fam. 
Caricaceae), Jabalpur (M.P.), India, December, 1977, 
Leg. R. C. Rajak and S. P. Gautam. 

The authors express their thanks to Mr. A. Johnston, 
Director and Dr. B. C. Sutton, Mycologist, Common¬ 
wealth Mycological Institute, Kew, England, for their 
help in the identification of fungi. Thanks are also 
due to Dr. G. P. Agarwal, Department of Post-graduate 
Studies and Research in Botany, University of Jabalpur 
and Dr. M. S. Agarkar, Head, Department of Botany, 
Government Science College, Jabalpur, for their help. 
PhytopathologicaJ Laboratory, R. C. Rajak. 

Department of Botany, 

Govt. Science College, Jabalpur 482 001 
and 

Department of Post-graduate S. P. Gautam. 

Studies and Research in Botany, 

University of Jabalpur, 

Jabalpur 482 001, May 29, 1978. 
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A NEW RECORD OF SCLKROTINIA ROT OF 
CABBAGE IN INDIA 

Cabbage is one of the major vegetable crops giown in 
Palny Hills Tamil Nadu. A severe outbreak ol 
Sclcrodnia watei^y soft rot of cabbage was observed 
during February 1978 in Kodaikanal. The above 
disease has been reported from U.S.A. and other 
South-Eastern States in America and in the moist 
areas of the Pacific North-West^. Ic has not sO far 
been reported on the above host in India. 

The disease attacks both young and old plants. In 
old plants, lesion's appeared on stems, petioles and 
leaves. As the fungus advances tO' the base of the 
outer head leaves, the leaves tur'n yellow resulting in 
su'dtlen wditing. 

Ultimatelly the affected portions ror. From the 
superficial mycelium found on the aEected portions, 
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irregular hard black compact sclerotial bodies form 
g^radually. They are founid embedded in the stems 
and cabbage heads [Plate 1(1)]. The. sclerotial bodies 
are initially small, solid, white in colour, later turning 
black with maturity [Plate 1 (2)] resulting in the 
entire collapse of the cabbage crop. 


Plate 1. (1) Infected Cabbage head anid leaf with 
schrotia embedded. (2) Scleroria of ScelTOpinia 
jclerodOi'um (Lib.) DeBy. 

Isolation of the pathogen was made from the 
diseased tissues and tht isolate produced hyaline 
and highly branched mycelia with sclerotial bodies at 
28° 4- C. Microscopic examination revealed that 
no true conadia were produced but only microconldia. 
The sclerotial bodies were highl|y irregular measuring 
2*5 to 8 mm. The isolate was tested for pathogeni¬ 
city on autoclaved soil in pots raised with cabbage 
plants. 

Young plants exhibited warerly soft lesions near 
cotyledonary node and germination was highly 
affected. Inoculation of pathogen on cabbage heads 
yielded a cottony white fluffy m'jycelial mat with soft 
rot symptoms. The pathogen satisfied the Koch's 
postulates. From the symptom expression of tho 
host, mycelial and sclerotial ’ characters, the present 
fungus is identified as Sclerotinia sclerotioru-m (Lib.) 
DeBy., which is the first record on cabbage in India. 

The specimen and a pure culture of the pathogen 
have been deposited with the Department of Plant 
Paitholo^y, Tamil Nadu Agricultural University, 
CO'imbatore- 

Agril. College and M. N. AlagianAGALINGAM. 

Research Institute, R. MOHAN. 

Madurai 625 104, C. L. Subramanian. 

June 2, 1978. S. Sampanthamoorthy. 


1. Walker, J. C., Diseases of Vegetable Crops, 
The Maple Press Company, York P.A.. 
1952, p. 38. 


systematic position of 

BALANITES DELlLE 

The sjVstematic position of Balanites has been a matter 
of controversy. Bentham and Hooker^ and Cronquist- 
included it in Simaroubaceasc while En'gler and 
PrantU placed it under Zygophyllaceae. Hutchinson^-' 
created a separate family, Balanitaceae, under his 
Malpighiales along with ten other familes. 

Though Balanites has received attention from such 
disciplines as anatomjy, floral anatomy, embryoiogiy and 
Palynology, its chemistry is little known. The present 
study has been undertaken to see how far the data 
from Chemotaxonomy of Balanites roxhurghn Planch., 
along; with data from other disciplines, would help in 
establishing the systematic position of Balanites. For 
the sake of comparison the Chemotaxonomy of 
Guciiftcum officinale Linn., Trihulus terrestris Linn., 
an.-d Ailanthtis excelsa Roxb., has also been included. 

The materials of Balanites roxburghii, Trihuls^s 
terrestris and Ailanthm excelsa were Collected locally 
and the material of Gmiacum officinale was collected, 
from the Botanical Garden, Osmania University, 
Hyderabad. The tests using fresh m.aterials consisting 
of stems, leaves and fruits an'd 80% methanoUc 
extracts of entire plants during flowering and fruiting 
are pre.senied in Table I. 

From Table I it will be evident that Balanites 
resembles Gnaiacum officinale, 'T'tihulus terrestris and 
Ailanthus excelsa in the uniformly positive reactions 
for carbohydrates (Molisch test), phenols, flavOnoids, 
Maule’s test and saponins and negative reactions for 
cigurerte test, hot warer test, juglone test, syringin' 
test, aurone test *A', HCN test, Ehrlich test 'A', 
tannins, injdolcs and hydroxyquinones'. However, 
ZygophyllaCeae resemble Simaroubaceae in the negative 
reaction for hot warer test, juglone test, HCN test, 
syringin test and Ehrlich test ' A ’ and positive reaction 
for flavonoids (see Gibbs’^). 

Balanites differs frCm Simaroubaceae in certain 
important chemical characters. In the presence of 
saponins, it resembles Guaiacum officinale, Trihu-lus 
terrestris and other investigated taxa of Zlygophyllaceae 
while in Simaroubaceae they are reported tO' be doubc- 
fuity present (see Gibbs"). In Ailanthus excelsa 
however, saponins are present. 

The positive reaction for Leibermann-Burchard 
test and negative reaction for Triterpenoids (Noller’s 
rest) in Balanites roxburghii, Guaiacum officinale and 
Tributus terrestris indicates the probable presence of 
steroids. Positive results for Salkowski reaction 
(steroids) in these taxa confirms the presence of 
steroids. Since the test for saponins is also positive 
the substances present may be inferred to be of the 
nature of steroidal saponins. In Simaroubaceae on 
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Table I 


Ailan- Balani- Giiaia- Tribii- 
Tests thus tes cum lus 

excelsa roxbur- offici- tenes- 
ghii mile tris 


Cigarette test — 

Hot water test — 

H Cl/Methanol test 
(Gibbs) -I- 

Syringin test — 

M a Liles test -l- 

Leucaanthocyanin 

Lest ‘ A ’ (Gibbs) ~i 
3uglone test “ A ’ 

Aurone test ‘ A ’ 

HCN test - 

Saponin test ‘ A ’ 

(Gibbs) -i- 

Ehrlich test ‘ A ’ 
Hydroxyqui nones — 

Saponins -i- 

Flavonoids - 1 - 

Tannins 
Alkaloids 

Molisch test l- 

EhrJich test - 

Liebennaim- 
Burchard test 
Phenols 1 

Nollcr’s test -1 

Leucoanthocyanins 1 
Salkowski reaction 
Bade unis test ■ 1 

La bat test -1 


the other hand, the probable presence oi criterpenoids 
is indicated by the negative resu'lts for Liebermaiin- 
Burchard test aqd positive reaction for NoHcr’s test 
(triterpenoids). Sin.Ce the test tor saponins is 
positive in. Ailunthiis excelsu it be inferred that 
cricerpenoidal saponins are present in this taxon (sec 
a Is O' Gibbs'^). 

In the negative reactions for HCl/Methanol test, 
Labat test, absence of leucoanthocyanins, Balanites 
resembles the members of ZygophyUaCeae, more than 
Simaroubalceae. In the latter taxon the reactions for 
all the tests are positive. 

Thus, from the point of view of chemotaxonomy, 
Balanites is more similar to Zjygophyllaccac than 
Simaroubaceae. However, it differs from both the 
taxa in the positive reaction for alkaloids* 
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According to Record Balanites differs from the 
Zygopbyllaceous taxa like Bulnesia, BorUeria and 
Gudacum %lotomy. However, it resembles these 
taxa in features such as vasicentric tracheids, small 
vessel pitting, thick-walled fibres with bordered pits 
and abundance of fusiform parenchyma Cells’’*'^. 

Heimsch'^’ considers that Balanites shows greater 
affinity to Zygophyllaceae than Simaroubaceae though 
it is elsewhere observed that the genus can be separated 
from ZygophyUaCeae on the basis of the height and 
width of medullary rays. 

Balanites resembles Zygophyllaceae in essential 
cmbryological features and differs from Simaroubaceae 
in the smaller number of parietal layers, absence ‘Of 
micellar can and presence of tndor.heUuin (see 
Davis^di,r2,i4,L>,i7,i8j_ Johri^*-^ also arrived at a 

similar conclusion. 

In floral anatomical characters also, Balanites 
resembles Zygoj^hyllaceae^'’^> 

According to ErdtmanG the pollen grains of 
Balanitoideae resemble those of Harrisonia of Simarou- 
baceae. 

The • information • on the cytology of Zygophyllaceae 
and Simaroubaceae is too scanty tO' draw anjy conclusion* 
about the systematic position of Balanites. However 
in the basic chromosome ;number, X = 9. Balanites 
aegypdaca resembles Bagonia critica of Zygpphyllaeae 
and Quassia arnara of Simaroubaceae (see DarlingtCn 
and Wfylie'O * 

Thus, raking the totality of evidences it is tentatively 
suggested that Balanites be retained in Zygophyllaceae 
but in a sub-family Balanitoideae. However, tiic 
similarkies with Simaroubaceae do not rule out d 
probable Common ancestral stock for both the taxa. 

We record our sincere thanks tO' Dr. K. 
Subramanyam, Ex-Diredor, BSf, for critically going 
through the manuscript, tO' Prof. U. B. S. Swamy for 
facilities and Prof. Jafar Nizam' for permission to 
Collect the material o-f Guaiacum offi^nale from the 
Osmania University Botanical Garden. One of iis 
(AP) is thankful to the Kakariiya University for 
the award of University Research Fellowship. 
Department of Botany, A. Parvati. 

Kakatijya Un'ivcrsity, L. L. Narayana. 

Vidlyaranyapuri, 

Warangal 506 009 (A.P) . 

June 5, 1978. 
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LEAF BLIGHT OF TAPIOCA CAUSED BY 
PERICONIA MANIHOTICOLA 

A SEVERE leaf blight of tapioca (Manibot esctdanta 
Crantz.), Caused biy Periconia manihotkola (Vincens) 
Viegas, was observed in the later part of December 
1976 in the experimental farm of the Assam Agricul¬ 
tural University, Jorhat. Symptom appeared as violet- 
blue spot (Violet-blue Group 93A d: B of R;H.S. 
Colour Chart), upto^ 8 mm diameter. Centres of 
matured spots became buff to light brown with the 
margins remaining; violet-blue—the violet discolouration 
spread into the green areas through veins to certain 
distance. Number of spots varied from a few to 
innumerable and in* advanced stage the spots coalesced 
Covering a large area resulting in defoliation. 

Fruodfications developed from the infected tissues 
as haiijy outgrowths. Conidiophores stout, brown, 
usually 3 septate (basal and uppermost 'septa vafy 
close to base and tip, respectively), base bulbous, 
236-373 X 23—33 ; conidia olive brOwn to 

brown, round, vertucose, 23—41 in diameter Colony 
On PDA, effuse, light grdy with white edge; mycelium 
hyaline changing to ligjit brown, sparsely septate, may 
or may not be constricted at septa and points of origin, 
5*3-5‘8 (~S-3) g broad (terminal branches may be 
1-6 . Spores in filter-water germinated by producing 

1 to 3 hyaline germ tubes, slighdy thicker at base and 
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constricted at the point of origin, and all the tubes 
originate side by side, Aboa 40% of the spores 
germinated after 20 hours at room temperature 
(10—20'’ C) when the tubes (branched twice or 
thrice) measured 342-880 X 5*9-10 

Patbogenicitiy test was conducted with a spose-cunj- 
mycelial suspension (from PDA) in the field. Inocu¬ 
lated portions were covered with moist cotton and} 
then the whole leaf was covered with a polythene 
bag which was opened daily once to moisten* the 
swabs. Sjymptom first developed after 4 dafys as 
violet-blue flecks which turned to typical spots after 
another day when the average temperature varied 
from 8-3 to 25-5° C. 

All the 9 cultivars, viz., H-97, H-2304 (5), H--3641 
(2), H-1687 (1), H-4, H-312, Rani, H-43 and 
H—226, grown in the farm were found susceptible of 
which the first one was highly susceptible and the 
last TWO were less susceptible. Although this fungus 
has been recorded as a pathogen in South America 
Central America and Africa^-^^ On tapioca and 
rubber, this is the first report of its occurrence from 
the old wmrld. 

Our thanks are due to Mfi. G. Medhi who referred 
the problem to us for investigation. 

Mycolo^ Research Section, A. K. Roy*. 

Assam Agricultural University, B. K. SAIKIA. 

Jorhat 785 013, Assam, 

June 12, 1978. 


^ Present address : ICAR Research Complex, Assam 
Agricultural University, Diphu 782 460, Assam. 
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SENESCENCE IN ISOLATED LEAVES OF 
OESTRUM NOCTURNUM LINN. 

The natural process of senescence of leaves has been 
greatly affected by exogenous treatment with some 
chemicals like auxins'^, cytokinins^, gibberellinsi, 
purines^i, imidazoles^-io^ etc. The present investi¬ 
gation aims at studying the effects of some chemicals 
On isolated leaves of Cestrum noctu^nu-m Linn, 
(Solanaceae), It is a plant with sweet aromatic 
flowers an,d is of importance in floriculture. Leaves 
were fleeted on aqueous solutions of different chemicals 
ranging from 1 to 100 ppm in petri dishes maintained 
in the dark- One set of leaves was floated on 
distilled water to serve as control. The salient 
results are presented in Table L 
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Chemical Concentra- Retardation in 
tion (ppm) senescence 
(days) 


Table I 


i^heniical Concentration (ppm) 


Retardation in 
senescence (days) 


2,4-D 

10, 20 

2 


50 

4 


100 

2 

2,3,5-T 

10, 20 

2 


50 

6 


100 

2 

lAA 

1,5 

6 


10, 20, 50, 100 

2 

IBA 

20, 50 

6 

GA 3 

5, 10 

4 


20 

8 


50, 100 

16 


Adenine 

10, 20 


50, 100 

Benzimidazole 

3, 5 


10, 20 


50 


100 

CCC 

1 to 100 

Nickel chloride 

5 to 100 


4 

6 

18 

16 

24 

20 

Augmented 

Promoted 


2 , 4 _D— 2 , 4 -diclilorophenoxyacetic acid; 2,3,5-T—2,3,5-trich]orophenoxyacetic acid; lAA—^-Indolylacetic 
acid; IBA—^-Indolylbutyric acid; GA 3 —Gibberellic acid; CCC— 2 -chloroethyltrimethyl ammonium chloiide. 

^ 13 ^ 4 ' ^ Biswal, U. C., Bof, Gaz. 1973, 


The results show that of all the chemicals under 
saidiy, ben 2 imida 2 ole is most efifecdve in inducing 
retakiation of senescence. This corroborates the effects 
of BZI on rice2-ti-i i-, wheaf"‘'‘‘<^* and Hibiscus^. The 
next in effectiveness is GA.^. The present findings are 
in agreemenit with the findingss of Brian et al'. 
Third in the grade is adenine. This confirms the 
results on rice''^' previously reported. The effects of the 
two herbicides, 2,4-D and 2 /l 5-T, are ver|y mild ; 
this finds corroboration in the work of Osborne'^. 
The two auxins, lAA and IBA, also had perceptible 
effectss oa retardation of senescence. The effect of the 
growth retadant, CCC, is entirely contrary to the action 
of benzimidazole and gibberellic add on this species. 
CCC, however, brought about slight retardation in 
senescence in grondnut-, Hihisens^' and Ervatamia^*, 
Similar is the effect of nickel chloruie which 
brought about an acceleratioa of senescence. This is a 
contrast to the effect of nickel chloride on the retardation' 
in senescence in wheat”^^ and rice^. 

Department of Botany, Gadadhar Misra^. 

Ravenshaw College, SnehaprAVA Das. 

Cuftaok 753 003, 

October 14, 1978. 


Present address : Additional Director of Public 
Instruction, Orissa, Sachivalay Marg, Bhubaneswar, 
751 001. 
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IN VITRO CLONAL PROPAGATION OF 
CASSAVA 

Cassava is a vegetariveljy propagated crop of consi 
derablc importance and provides the cheapest and 
highest Calorie jyield per acre in Africa, South America 
and. South India^. It is also used as a raw material in 
the manufacture of soap, plywood, paper, acetone, 
glycerol, glucose and dextrose^. It is, therefore, highly 
desirable to develop methods for its quick, efficient and 
large scale multiplication. In this regard tissue culture 
offers*^ a unique method for cloning and preservation 
of pathogen-free stocks of important germplasm. 

This oommunication sumniarizes an in vittio 
method for the clonal propagation of plants from stem 
segments, buds and meristem tips grown on synthetic 
media. 

The stakes of Cassava (Tapioca), Manihot utilissima 
Pohl. CV.M-4 were cut into 10 cm long pieics and 
planted into pots (Fig. 1). Within a-week the dormant 
lateral bud§ sprouted and Jater developed shoots. The 


3. 



972 


Letters to the Editor 


[ Current 
Science 


excised buds at^d segments from the ^young shoots were 
surface sterili2eid with 12% solution of ciorox for 
15-20 minutes, washed twice with sterile distilled 
water cultured aseptically. 



Figs. 1-3. Fig- 1- Sprouting of dormant ^ buds 
from stakes of Cassava 5 weeks after planting. Fig. 2. 
In vitr^c^ regeneration of plaritkts from 1 cm long 
shoot segments cultured on mollified Whites m^um 
supplemented with lAA and kinetin. Fig. o. ei.- 

weeks old culture showing the regeneration of a plant 
from excised meristems grown on NAA, kinetin and 
GA enriched medium. 

The following cultures were raised on agar soli¬ 
dified mqdified Murashige and Skoogs^ (MS) and 
White’s^ media (WM) supplemented with various 
concentrations and combinations of lAA, NAA, 2,4—D, 
GA, and kinetin : 

(1) One cm long segments of young shoots 

(2) Whole buds (sprout) from stakes 6-8 days 

after planting 

(3) Meristem tip (0-5-'l*5 mm) from excised 

buds. 

The shoot segpients (Fig. 2) planted On basal WM 
produced roots at the basal end, and Occasionally the 
dormant bud unfolded to form leaves. Addition of 
lAA (1 mg/1) 4- kinetin (0*1 mg/1) encouraged the 
formation of clusters of roots and sparse proli¬ 


feration, while 2,4-D (5 mg/1) induced a mass of 
callus. In general, the segments taken from near the 
tip of the shoot showed better growth and regeneration 
as compared lO' the ones taken from the basal portion. 

On MS containing NAA (1 mg/1) + kinetin 
(0.2 mg/1) + GA (0.5 mg/l)<> callus was seen to 
arise at the cut end of the segments^ and the base 
of the bud and meristem'. ShoOts were formed from the 
explants within 2-3 weeks. The in vitro regenerated 
plantlets thus obtained (Fig. 3) continued to grow 
when transferred to pots. 

Since the plants obtained from meristems are 
virus-free^it is suggested that meristem tips should 
be used as a source of primary inoculum, while the 
segments of young shOots from pathogen-free stocks 
be emplojyed for the large scale clonal multiplication 
purposes. The in vitro propagation of cassava would 
also facilitate the international exchange of material 
bV eliminating quarantine inspection'. 

Appreciation is expressed to Dr. R. D. Iyer 
(Central Plantation Crops Institute, Kasaiagod, 
Kerala) for providing the stakes of Cassava, and grate¬ 
ful acknowledgement is made tO' the ICAR for sponsor¬ 
ing the scheme Protoplast, Cell and Tissue Culture 
Studies on Cereals, Legumes and other Crops’'. 

Tissue Culture Laboratory, Y. P. S. Bajaj. 

Dept, of Plant Breeding, 

Punjab Agricultural University, 

Ludhiana, India. 

June 15, 1978. 
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Letters to 

QLYCOGEN and acid MUCOPOLYSACCHA¬ 
RIDES IN THE OVARY, TESTIS, BRAIN 

Neurosecretory cells and corpora 

ALLATA OF DYSDERCUS KOENIGII 
(HEMIPTERA: PYRRHO CORIDAE) 

^^VESTiGATioNS On Several aspects of the biology of 
^production of Dysdercus koenigii, a hemipteran 
>eist on bhindi plants (Hibiscus esculentus) in India, 
Sharma et and Sinha et have provided 

efficient information on the development of oocytes 
•nd sperms and the secretory activities of the brain 
icurosecretory cells (NSC) and corpora allata (CA). 
-he present communication is a report on the distri- 
>ution of glycogen and acid mucopolysaccharides in 
tier ovary, testis, brain NSC and CA of this insect. 

/\dult male and female insects were developed in 
be Jaboratory from fifth instar nymphs collected from 
be field. Insects were fixed, in appropriate fixatives 
nd 6 jixm thick paraffin sections were processed for the 
emonstration of glycogen by Best’s carmine technique 
s described by McManus and Mowry^ and for acid 
mucopolysaccharides by alcian blue method. 

Observations presented in Table I reveal that heavy 
eposits of glycogen occur in the germarium of ovary, 
Dllicular epithelium around oocytes and in the sub- 
iance of eggs in all stages of development after yolk 
as been deposited. Young oocytes without yolk 
re devoid of glycogen. This material is also present 
1 all stages of spermatogenesis and in the brain NSC 
ad CA. Heavy reserves occur in spermatocytes and 
1 those NSC vyhich are full of neurosecretory material. 
iCid mucopolysaccharides are observed in the germa- 
.um of ovary, follicular epithelium around oocytes, 
round substance of eggs, all stages of spermatogenesis, 
nd in the NSC of brain. Small to moderate amounts 
iso occur in the young oocytes and CA. 

Xhe occurience of glycogen has been observed, in 
isect tissues by a number of workers'^’ * 2 , 13. 
^vairy, testis, NSC and CA are seats of intense bio- 
igical activity and glycogen as a readily available 
)urce of energy will be required to support growth 
ad- development of oocytes and subsequent embryo- 
jnesis, spermatogenesis in testis and elaboration of 
■cretory material in the NSC and CA. Heavy deposits 
f giTlycogen in the spermatocytes and its sparse distri- 
.ition in the sperms indicates utilisation of this poly- 
ccharide during spermatogenesis. 

The presence of acid mucopolysaccharides has been 
jnexonstrated in a number of insects^’ 2 . These are 
irnplex carbohydrates characterised by the presence 
’ a hexuronic acid along with an N-acetylhexosamine, 
ible and resistant to chemical hydrolysis, and there- 
re-, they are found at places where strength and 
le-mical resistance are required. Hyaluronic acid, 
biologically important acid mucopolysaccharide 


the Editor 

Table I 

Distribution of glycogen and acid mucopolysaccharides 
in the ovary, testis, brain NSC and corpora allata of 
Dysdercus koenigii 


Structures examined 

Glycogen 

Acid muco- 
polysaccha¬ 
rides 

OVARY 

Germarium 

+++ 

-f+ + 

Follicular epithelium 

+ -f- 

■f + + 

Early oocyte 

— 


Late oocyte 

+ + 

+ + + 

TESTIS 

Spermatogonia 

+ + 

+ + + 

Spermatocytes 

+ H- + 

+ + + 

Spermatids 


+ + + 

Sperms 


+ + + 

NSC OF BRAIN 


■ -1-++ 

CORPORA ALLATA 


+ + 


+ weakly positive, ++ moderately positive, 
-1- + + strongly positive, — absent. 


found in many animal tissues, acts as a barrier to 
fluid diffusion and prevents leakage of materials across 
ceil membrane. It would be interesting to know if 
the acid mucopolysaccharide, histochemically demon¬ 
strated in Dysdercus koenigii, is hyaluronic acid. The 
presence of such a substance appears to be essential 
to prevent leakage of nutritive substances from the 
oocytes and spermatocytes, and the secretory material 
from the CA and neurosecretory cells. 

Department of Zoology, M. P. Sinha.* 

Science College, S. L. Sahni. 

Patna 800 005 (Bihar), D. P. Sinha.** 

May 29, 1978. 


* Department of Zoology, B. N. College, Patna-4 
(Bihar, India). 

** Department of Zoology, Magadh University, 
Bodh Gaya 824 234 (Bihar, India). 
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UPTAKE AND RELEASE OF l-C^^ PALMITATE 
BY THE FAT BODY OF THE BEETLE 
CYBISTER CONE US US 

Several observations on lipid release and transport 
add credence to the opinion that diglycerides are 
released from the fat body into haemolymph so that 
they can be absorbed by the muscles.i""^. However, 
there are also other evidences that triglycerides and 
free fatty acids are the lipid components released 
from fat body of certain developmental stages of 
insects®"^ That the fat body of the Cybister beetle 
contribues its lipid store during beetle’s flight as well 
as during its swimming activity has been very well 
demonstrated®'"^ The short in vitro experiments 


outlined in the present experiment are meant to obtain 
information on the nature of lipid release into the 
haemolymph from the prelabelled fat body of the 
Cybister beetle. 

About 400 mg of fat body collected from a number 
of adult male Cybister beetles maintained in the labo¬ 
ratory were used. The method of Wlodawer et al.^ 
was followed to label the fat body with 1-Ci4 palmitate 
(Sigma, USA). Extraction of the labelled lipids from 
the fat body and haemolymph as well as their sepa¬ 
ration by thin layer chromatography into individual 
glycerides and free fatty acids was essentially similar 
to that described elsewhere®. Release of glycerides 
in different haemolymph concentration was deter¬ 
mined by diluting the original haemclymh with a 
known quantity of Ringer’s solution (with or without 
bovine serum albumin). 

The results obtained in the present investigation 
are summarised in Tables I and II. During initial 
period of 30 min, the major radioactivity was recovered 
from free fatty acids (FFA) while moderately less 
from diglyceride (DGL) and triglyceride (TGL). 
However, in subsequent periods of incubation lasting 
for 120 min, the major radioactivity was obtained 
from the TGL. The mechanism by which fatty acids 
are incorporated into glycerides in insect fat body is 
unknown^”. Several investigators have shown that 
when a fat body is incubated in haemolymph, the 


Table I 

Uptake and release of palmitate by the fat body of the Cubister beetle 
Lipid cpm x lO^/^min 

fraction Uptake-Release pi moles equivalent 

ju moles equivalent radioactivity 

radioactivity 


MGL 

2±0-018 

005 



DGL 

8±0-03 

0*2 

5±0*02 

0125 

TGL 

50±0-135 " 

1*25 

31±0*3 

0*77 

FFA 

15 ±0*04 

0*375 

12±0*12 

0*3 


Table II 

Release of glycerides and FFA from the prelabelled fat body of the Cybister beetle in different incubation medium 


Incubation medium 


cpm X 103/min 


MGL DGL TGL FFA 


Ringer sol. 

Ringer sol. with bovine 
serum albumin 
Haei^olyi^h, 4- Ringer. 

"’ soUl :1) * ..T-0d=0-002 5*0±0*12 


0 - 86 ± 0-001 

0*88dz0-001 

31‘00±0-23 


2-8±O-03 

3*0±0‘01 

12-0±0-035 
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DGL content ol* the hacinoiymph aiisesi~4 However, 
if fat body is iiKubaled in the Ringer s solution, the 
Increased DGL level is not observed. It may be seen 
from the present results (Tabic II) that FFA was 
released from the fat body when the latter tissue was 
incubated in the Ringer's solution with or without 
bovine serumi albumin. On the other hand the 
labelled fat body, when incubated in the medium 
containing hactnolymph, considerable radioactivity was 
obtained from TGL fraction of the medium. The 
requirentenl ofspccilic hacinoiymph lipoprolien for the 
release of DGL has been suggested**, although the 
nature of the association between released DGL 
and the lipoprotein is uncertain. Paled and Tielz** 
have recently roporlcd a haemolymph protein which 
enhances incorporation of DGL into lipoprotein. 
It is possible that in the Cyhister beetle a similar type 
of protein may be present in the hacmolynrph which 
facilitates the release of TGL from the fat body. 
Department of Zoology, V. L. Kallapur. 

Karnatak University, 

Dhiirwad 580 003. 

March 3, 1978. 
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INTERNATIONAL CONFERENCE ON POLYPLOIDY: BIOLOGICAL RELEVANCE 


An Intcrnationul C'onfercnce on POLYPLOIDY: 
BIOLOGICAL RELEVANCE will be held at 
Washington University (St. Louis) May 24-27, 1979. 
Cytotaxonomists and cytogeneticists in botany, 
zoology, and agriculture will iind a broad i*ange of 
lectures and workshop ’ by world-renowned scientists 


who will discuss plant and animal evolution, and agri¬ 
cultural crops in relation to polyploidy. Anyone 
desiring a brochure outlining the Conference and a 
registration form should contact Walter H. Lewis, 
Department of Biology, Washington University, 
St. Louis, Missouri 63130, U.S.A. 


award of research DEGREES 


Andhra University, Waltair, has awarded the Ph.D. 
degree in Applied Mathematics to Sri Valluiupalli 
Balaprasad. 

Kakaliya University, Warangal, ha awarded the 
Ph.D. degree in Chemistry tt: Sri P. Raghunath Rao; 
Ph.D. degree in Zoology to Sri C. Janaiah and Smt. 
M. Kameswari. 

Karnatak University, Dharwad, has awarded the 
Ph.D. degree in Botany to Sri K. K, Joshi; Ph.D. 
degree in Mathematics to Sri P. S. Hiremath. 


Sri Venkateswara University, Tirupati, has awrded 
the Ph.D. degree in Mathematics to Sri I. Chandra 
Mohan; Ph.D. degree in Zoology to Sri A. M. K. 
Mohana Rao. 

Utkal University, Bhubaneswar, ha« awarded the 
Ph.D. degree in Be tany to Sri Ratnakar Mohant>; 
Ph.D. degree in Chemistry to Sri Krishna Chandra 
Singh. 

Tamil Nadu Agricultural University, Coimbatore, 
has awarded the Ph.D. degree in Agriculture tc Sri 
B. M. Eswaran and Sri R. Govinda Rao. 
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Scattering of Light— C. V. Raman—^The Scientific 

Papers of Sir C. V. Raman, (The Indian Academy 

of Sciences, Bangalore 560 006), 1978. Pp. xxi -|- 

699. Price : Rs. 180-00, £ 12.00, $ 24.00. 

The publication is a collection of the Scientific 
papers by Sir C. V. Raman and his collaborators on 
the Scattering of Light, with an Introduction by 
Dr. S. Ramaseshan. The volume includes twoli sts of 
papers (94 and 377) and author indexes. The papers 
have been printed by photo-lithography from the 
originals. 

On the occasion of the Sixth International Confe¬ 
rence on Raman Spectroscopy held at Bangalore from 
4 to 9 September 1978, Dr. S. Ramaseshan, Vice- 
President of the Indian Academy of Sciences, collected 
and arranged in chronological order the scientific 
papers of Professor C. Y. Raman and of his students 
and collaborators on the Scattering of Light published 
during the period 1919 to 1945. This attractively 
printed (by type-set) volume of 700 pages contains 
the following sections: 

1. Introduction—Historical aspects of Raman's 
work on light scattering—by Dr. Ramaseshan. 

2. Two lists of papers {a) by Prof. Raman, and, 
Raman and his students (94). (b) by Prof. 
Raman’s students and their collaborators (377). 

3. Texts of the 94 papers—Pages 1 to 664 [List 
(a) as above], 

4. Subject and Author Indexes. 

Among the outstanding papers, of which Prof. 
Raman was the principal author, are:— 

(i) On the molecular scattering of light in water 
and the colour of the sea, Proc. Roy, Soc. 
A, 1922, lOlf, 64-80. 

(ii) Monograph on “The Molecular Diffraction 
of Light”, Calcutta University Press, 1922, 
103 pages. 

(iii) The molecular scattering of light in dense 
vapours and gases, Phil. Mag.,, 1923, 45, 
113-138 (with K. R. Ramanathan), 

(iv) Two papers on the Scattering of Light by 
liquid boundaries in relation to surface tension, 
Proc, Roy. Soc. A, 1925, 108, 561-571, and 109, 
150-157 (with L, A. Ramdas). 

(v) Magnetic double refraction in liquids—Benzene 
and its derivatives, Proc. Roy. Soc. A, 1927, 
113, 511-519 (with K. S. Krishnan). 

(vi) Two papers on Electrical double refraction in 
relation to- poilarity and optical anisotropy of 
molecules, Phi!. Mag., 1927, 3, 713-723 and 
724-735 (with K. S. Krishnan). 


(vii) A new radiation, Inciian J. Fhys., 1928, 2, 
387-398. 

(viii) The production of new radiation by light 
scattering—Part I, Proc. Roy Soc. A, 1929, 122, 
23-35 (with K. S. Krishnan). 

(ix) Investigations of molecular structure by light 
scattering, Trans. Faraday Soc., 1929, 25, 
781-792. 

(x) The molecular scattering of light—Nobel Lecture 
—Stockholm (December 1930). 

(xi) The relation between colour and molecular 
structure in organic compounds, Indian. J. Phys., 
1929, 4, 57-78 (with S. Bhagavantam). • 

(xii) Experimental proof of the spin of the Phot As 
Indian J. Phys., 1931, <5, 353-366 (with S. 
Bhagavantam). 

(xiii) Spectroscopic investigation of the solid 

liquid states, Curr. Sci., 1942, 11, 225-22/ 

(xiv) The a-P transformation of quartz, Nat**) 
1940, 145, 147 (with Dr. T. M. K. Nadungaiii 

Of the 94 papers contained in the volume, the wo^ 
on 91, originated after Prof. Raman’s first voyage^ t 
Europe to attend the Empire Universities Confereff. 
at Oxford in the summer of 1921. During his rctuV?' 
voyage in September 1921, he made critical obser¬ 
vations of the colour and polarisation of the light 
from the sea and sky, and came to the conclusion that 
the blue colour of the sea was not due to reflcciion of 
blue light from the sky, but was due to molecular 
scattering of light from the sun and sky by tho clear 
waters of the deep seas. 

Immediately on his return to Calcutta, Prof. Raman, 
with the assistance of a few students, started labora rr;* 
work on the scattering of light by pure water and o r' 
pure distilled liquids with a view to establish the' ^ 
dity of the Einstein-Smoluchowski formula which - 
based on the theory of thermodynamic fluctuations in 
the density of fluids. As the work progressed, ideas 
for further work grew rapidly in Prof. Raman’s mind. 
This can be seen from the number of communications 
which he made to scientific journals in 1921 and 1922. 

18th September to 29 December 1921 .. 7 

11th February to 27th July 1922 .. 10 

These included many important papers including 
the 103 page monograph on Molecular Diffraction of 
Light published on 11 February 1922 by the Calcutta 
University Press and reproduced in the volume under 
review. In the last chapter of this monograph, Prof.' 
Raman envisaged the possibility that light itself may tr 
emitted and absorbed by atoms as quanta as ni 
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..pton Scattering of X-rays. From 1923, systematic 
svork was started to test out the consequences of this 
idea—After 5 years of continuous inspired work by 
Prof. Raman, Sri K. S. Krishnan and Sri S. Veiika- 
teswaran, the Raman Effect was discovered on 28 
Feburary 1928. 

As Prof. Raman said in his Faraday Society’s 
Lecture, “ The discovery of the effect was no accident, 
but was the result of systematic research on the subject 
of the molecular scattering of light continued for several 
years in the hope that results of a fundamental character 
would be reached 

The present volume of papers by Prof. Raman and 
his collaborators should be in the Library of every 
graduate and post-graduate Institution. It will be a 
source of inspiration to young aspiring scientists, as 
the volume portrays the step-by-step growth of the 

’"ject of Light Scattering at the hands of a great 
:er. 

Considering the size, the quality of printing and the 
general get-up of the volume, the price is very modest. 

K. R. Ramanathan. 


c Use of Satellite Imagery in Tropical Cyclone 
aalysis (WMO-Technical Note No. 153). (World 
..eteorological Organization', Geneva, Switzerland) 
*977. Pp. vi 4- 84. price : Not given. 

The introduction of meteorological satellites as 
observing platforms in space has brought innumerable 
benefits, not the least of which is the ability to detect 
tropical storms over! data-sparse ocean areas, follow 
their subsequent movements and predict accurately 
their arrival at coastal areas. All the tropical oceans 
the world will be covered by a system of five 
"ationary meteorological satellites during the first 
GARP Experiment to be condiiaed in 1979 
the first time 'full and continuous coverage will 
..liable of the Irudian Ocean of immediate interest 
... importance to our countrjy. 

Systematic techniques have been developed in recent 
years in the use of satellite cloud pictures for providing 
information for both the analysis of tropical cyclones 
and the forecasting of their intensitjy. The present 
volume, the 'third in the series of WMO Technical 
Notes on the use of satellite pictures in weather analysis 


and forecasting, provides detailed guidance in the 
interpretation of images of tropical cyclones from 
meteorological satellites and will be invaluable to ail 
those whose responsibilities entail the provision of 
forecasts and warnings of tropical cyclones. 

Chapters 1 to 4 contain excellent introductory and 
background information. Chapter 5 deals with the 
major concepts of the technique and gives some details 
of its applications with illustrations. The technique 
is essentially a system for classifying tropical cyclocns 
and disturbances based on certain' cloud patterns and 
measurable cloud feamres. The classification is 
closely related to cyclone intensity, an empirical model 
of tropical cyclone development and decay providing 
the basis for this classification. The cloud features 
emphasized in the technique are, to some extent, the 
tengible manifestations of thermal and wind conditions 
known to be influential in tropical cyclone development 
or non-development. The method, though largely 
empirical, is therefore supported by both observation 
an,d theory. The question as to how accurately storm 
intensity can be estimated from satellite pictures 
persi'-ts, since all measurements within storms—be they 
satellite, aircraft or ground based observations—are 
subject to error and uncertainty. The problem is 
further complicated by the shore term variability of 
wind speeds and eye positions. Over large areas of 
the tropical oceans the satellite is almost the only source 
of meteorological information and for such areas the 
full use of the technique should prove highly 
advantageous. 

While -the analysis rules developed apply mainly 
to the North Atlantic and North Pacific Oceans, 
studies by Indian meteorologists have shown them to 
be not very different for the Indian Ocean cyclones 
and the technique described in this volume thus finds 
universal application. 

The book contains excellent photographs of many of 
the severe cyclones observed throughout their life-cycJc 
during the last sixty years. The photographs of the 
" infamous tropical cyclone of 1970 that devastated 
coastal areas of Bangla Desh and caused the death of 
Over 300,000 people form the frontispiece. The high 
quality of the paper and printing and the superb 
pictures make the book a pleasure to handle and read. 

A. Manx. 


7345/78. Pufclished by Prof. M. R. A. Rao, Current Science Association, Bangalore-560 006 
and Printed at The Bangalore Press, Bang:alore-560 018. 
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